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(WE] HN Wit/ e ZsRES . Mdt( erythrocyte sedimentation rate, ESR) . [A) B ¢ bt 2 g
(homocysteine, Hey) 5 JLEE HPHXHFZE 2 50 104 R (central nervous system vasculitis, CNSV) 1% 2 & 19 ¢ 58 S X 1
JERIREIE . J5TE YEER 2018 4F 2 A % 2023 4F 2 A CNSV L 103 BifERFITA, 5 3E BB L 103 £
YEMXFIREH . L 2 dHAME I ek B 1 A( immunoglobulin A, IgA), REERE M G (immunoglobulin G, IgG).
GapE BRI | M (immunoglobulin M, IgM), ESR, Hey /KF, TR 235455 CNSV SRS AR [ 17 B 105 58 505 15
BhPEPES) (birmingham vasculitis disease activity score, BVAS) ] (193¢ 28 K H X WS (B0 . &5 BFsT4 L
SMEIM IgA . 1gG. IgM. ESR 1 Hey 7K fm T%F IR A Ay filt ) JL2E (P < 0.05); S5ET5 ST L BVAS 41, A1JE
I TgA. TeG. TgM. ESR 1 Hey /K& FEERIEE Sh B IL(P< 0.05); SN TgA . IgG. IeM. ESR Fl Hey 5
CNSV L BVAS W4 R IEFHE(P< 0.05); BV 6 A, Kvi2 6, CNSV EBILPHUS RarBIL 76 6, HEA
REBJIL25 6], FiEAREIJURER THE REEIL, BVASIES. JMNEIM IgA | 1gG. IgM, ESR fl Hey /K¥H
FHURRIEFERIL(P<0.05); K HANZERIER)E, JMNEIL IgA | 1gG. IgM. ESR Fl Hey ¥ CNSV B ILHUR Y
M7 E (P<0.05); SMEIML IgA . IeG. IgM. ESR F1 Hey il CNSV & JLHUS A9 89 128 T i 2 (area under
the curve, AUC)4351°50.747, 0.808. 0.841, 0.839. 0.746, LM IKi{E 451N 350.58 mg/dL, 1513.06 mg/dL,
124.84 mg/dL, 51.22 mm/h, 13.66 pmol/L; AMEIM IgA . IeG. IgM. ESR Hil Hey BEA T CNSV LTS 1Y AUC
9 0.943(95%CI: 0.878 ~0.979), HUREEN 92.00%, RN 93.42%, KT FARLMITM . 858 HMEm
IgA. IgG. IgM. ESR Fl Hey 5 CNSV W iE R RIEARDC, S8 m2ab S nmis A R, 564 (6 nl 5E
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[ Abstract ]
erythrocyte sedimentation rate (ESR), homocysteine (Hcy) and the severity of central nervous system vasculitis
(CNSV) in children, as well as its impact on prognosis. Methods A total of 103 children with CNSV from
February 2018 to February 2023 were selected as the study group, and 103 healthy children as the control group.

Objective

To investigate the relationship between peripheral blood immunoglobulin,

The peripheral blood levels of immunoglobulin A (IgA), immunoglobulin G (IgG), immunoglobulin M (IgM),
ESR and Hey were compared between the 2 groups to evaluate the relationship between each index and the degree of
CNSV disease [Birmingham vasculitis disease activity score ( BVAS) ] and its predictive value for prognosis.
Results The levels of peripheral blood IgA, IgG, IgM, ESR and Hey in the study group were higher than those
in the control group of healthy children (P < 0.05); the BVAS scores and the levels of peripheral blood IgA, IgG,
IeM, ESR and Hey in children with active disease were higher than those in children with inactive disease (P< 0.05);
the levels of peripheral blood IgA, IgG, IgM, ESR and Hey were positively correlated with the BVAS scores in
children with CNSV (P < 0.05); two cases were lost to follow—up after 6 months. Among the children with CNSV, 76
had good prognosis and 25 poor prognosis. The levels of peripheral blood IgA, 1gG, IgM, ESR and Hey in children
with poor prognosis were higher than those in children with good prognosis (P < 0.05); before and after correcting for
other factors, peripheral blood IgA, IgG, IgM, ESR and Hcy were all independent factors affecting the prognosis
of children with CNSV (P < 0.05); the area under curve (AUC) of peripheral blood IgA, IgG, IgM, ESR and Hcy
for predicting the prognosis of children with CNSV was 0.747, 0.808, 0.841, 0.839, and 0.746, respectively,
with optimal cutoff values of 350.58 mg/dL., 1513.06 mg/dL,, 124.84 mg/dL,, 51.22 mm/h, and 13.66 pmol/L,
respectively; the AUC of peripheral blood IgA, IgG, IgM, ESR and Hcy for jointly predicting the prognosis of
children with CNSV was 0.943 (95%CI 0.878-0.979), with a sensitivity of 92.00% and a specificity of 93.42%,
which was superior to individual prediction of each indicator. Conclusion  Peripheral blood IgA, IgG, IgM, ESR
and Hcy are positively correlated with the severity of CNSV. Abnormally high expression increases the risk of poor
prognosis, and the combined predictive value is reliable.

[ Key words] Children's central nervous system vasculitis; Immunoglobulin; Blood sedimentation rate;

Homocysteine; Degree of illness; Prognosis; Predictive value
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IgA. IgG. IgM. ESR Fil Hey 5 CNSV JiR 1%L EE )
KRLX GRS, B RIERITA R . #i
D35 S L BRI AAIE

RBETIE

A PEAL CNSV R IE R AL . SN 9 /5 B A H 0
o AiEde i, 28 CNSV 5K, i
92 R YT S I AE IR YL 5 R ) CNSV H B E AR
AR, S BRE 1 A(immunoglobulin A, IgA). 4
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1.1 HRIFHR

PERUM AL BERL R 25 B e, Wb — o
AL BE 2018 4F 2 A 3 2023 4F 2 H CNSV &
JL 103 BIVE ARG, WARRAE: (1DIZI0ERAE
IR &5 A MRA. MRV2 I Il 45 ¥ G A A 3IF 52 4
CNSV; (2) ¥4 CNSV 2 Wikri ™5 (3) B JLIA
PN A EEEAEREA . HbrbaE: (D&
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o B BEAR TR B 2w it i (2019-CO11),
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1.2 HARFE
1.2.1 4hE I IgA. IgG. IgM. ESR #1 Hey #& il /5
& T 24 BILABEY H R RS I8 # ki 3
mL(2 f3), 10y Hrehb B 5 R 21 G ARG ESR
K, AXES A B A VACUETTE SRS100/ 11 43 #r
s B I EABLE, EERKXMETL
4000 r/min B EOAEFE 5 min, BUME, R
GRS LA A I AR A I TgA | TG 1gM 7K,
1Y 2% 426 [ BECKMAN IMMAGE-800 %5 /5 1
IRTAL s SR FHBEEIE A A Hey KSF, XA 036
[ % K Cobas ¢702 A4 H1X -
122 CNSVRBERETEMEAZE RAMAEHM
B R P WG ) M ( birmingham vasculitis disease
activity score, BVAS)TFE4B ¥P4E, B4 0~ 63 47,
<15 70 HE AR s s, >15 40 H B s
T
123 FRHAERZE MRABILFHZEHSAT
WMEIBIT, ,E:leiﬁ?ja WIRIRIT BT 45T H Ik e
T, BRI, RIS R 5 s b &,
FE Iy 1 R e {é‘ﬁé/\ﬂ)ﬁéfﬂﬁ%ﬁi}érﬁﬁ,
I PR b I B 2 () 3995 15 136 2h 2 30 FL RS20 (/] =1 4>
H, BVASTE4r 0~ 1 0 MIGIKZEf#; BVAS P45
BOIRIT AT N FEIE B =509% Hlor 2 ; BVAS PE
SHBIRIT T T B BE<50% S TCRL . Wl IR 22 i
W EIHENATG RAF, TCRAATE AR .
1.3 MEIEHR

(12 4AME I 1gA . IgG. IgM, ESR Fl Hey
KO (2) A [6) 95 175 2 E s L AR A Il IgA | 1gG
IeM., ESR Fl Hey KF; (3)4MAIMLIgA . 1gG. [gM,
ESR #l Hey 5 CNSV 1B E M CFR 5 (4) KA
G BILIEL TR . AN 1gA . TG, IgM,
ESR Al Hey /K35 (5) 4 Il 1gA . 1eG. IgM.,

ESR #1 Hey X U5 By 52 00 5 (6) AR MMiLIgA . TG
IgM. ESR Fll Hey X} 75 B4 B0 A6
14 FitFAE

£ SPSS 26.0 JA P HEATGE T M TR
BT Kolmogorov—Smirnov IES PR Levene 72
T 22 RS, RS A H 7 22 SRR LI 4 +
P2 (x2s)Ron, 1A% TR n(%) 3R
N, x2RESE; SR H Pearson AHICME R BT AN A
Il IgA . IgG. IgM. ESR #l Hey 55 CNSV 5 1% 2
FERYC R 5 2R H Logistic 815 43 #7746 J 1 1gA |
IeG. IgM, ESR Fl Hey X #5052 ;5 R 323k
# T AEHFAE (receiver operating characteristic, ROC)
i 2% M il 2 K 17 X (area under the curve, AUC) 43
ProbJaIfIgA | TG, IgM. ESR 1 Hey X FUm i 7
WHAE, P<0.05 XU £ B 22 A 517
B

2 #R

21 2AB—MAPILR

WFIE B 696, & 34%; 4E# 5 H ~
13%, F(825+1.34) % ; K& 6 ~50 kg, F

¥1(36.40 £3.16) kg; H s &Pk CNSV 23 i, 4k
KA CNSV 80 il 5 v B fk FRe 44K JL#E 103 BilfE
et RRAL, Hh D5 72 49, 2231 Bl S A ~
13%, F14(8.40+1.51)%; K& 7 ~48 kg, F
¥J(35.81 £3.34) kg, 244 . MR, (AE 2R
TGt 2#E L (P> 0.05), ﬁTtl:rio
2.2 24H45MEM IgA.1gG.IgM.ESR #1 Hey 7k ¢
A%
WEoT 4 B LSRRI IgA . 1gG. IgM. ESR Fi
Hey K= X I A ER L E (P< 0.05), L& 1.

F£1 245MFM IgA.IgG.IgM.ESR 1 Hey K ELE B (X+5)
Tab.1 Comparison of peripheral blood IgA, IgG, IgM, ESR and Hcy levels between the two groups (X=+s)

2051 n IgA(mg/dL) IgG(mg/dL) IgM(mg/dL) ESR(mm/h) Hey(pumol/L)

s 103 306.25 £ 75.63 1428.19 £402.15 112.35+26.11 48.67 +10.49 13.82 £3.58

X HRZH 103 215.38 £48.57 1218.77 £236.38 84.62 £15.74 12.75+£3.22 8.16+2.13

t 10.260 4.556 9.231 33.222 13.789

P <0.001" <0.001" <0.001" <0.001" <0.001"
"P<0.05,

2.3 FREHEZEESRILBVASIES SMEM IgA.
IgG.IgM.ESR #1 Hey 7k F L%
PN 1% 5h 3 L BVAS PE43 . A1 R I 1A
IgG. IgM. ESR Fl Hey 7K F &5 T80 05 sl 1 2
JL(P<0.05), W2,

2.4 SMEM IgA.1gG.IgM.ESR #1 Hey 5 CNSV

Pearson tHXCHEHT, SMEIN TgA | TG, 1M,
ESR F1 Hey 5 CNSV £ JL BVAS P2 IEAK(P<
0.05), WKl 1.
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=2 AERBEEREERILINEM IgA1gG.IgM.ESR #1 Hey 7K FEEEE (X £ 5)
Tab.2 Comparison of levels of IgA, IgG, IgM, ESR and Hcy in peripheral blood of children with different disease levels

(x+s)
215 n  IgA(mg/dL) IgG(mg/dL) IgM(mg/dL) ESR(mm/h) Hcy(pmol/L) BVASPESFM(43)
PRI S A L 72 332.81+£70.13 1476.67+212.64 121.51422.38 52.86+10.06  15.42+3.17 27.64+4.82
PORAETESIHIAEIL 31 244.56£52.60 1315.59+175.94 91.08£16.29  38.94+8.75 10.10+2.58 11.52+2.41
t 6.280 3.704 6.824 6.688 8.236 17.659
P <0.001" <0.001" <0.001" <0.001" <0.001" <0.001"
*P<0.05,
A 600 B 2500 r=0.757
P<0.05
2000 vogv
3 400 o M=
% S 1500 | ¥
on \4 v
g g VoY
3 00 ) 1000  §
500
L 1 1 L ] 0 1 1 1 1 ]
0 10 20 30 40 50 0 10 20 30 40 50
BVAS 1143 (43) BVAS 43 (43)
C 200 =0.840 D 80 r=0.842 v E 25 r=0.827
P<0.05 P<0.05 v v
~ 150} 60 b igg _20F &
= g 2
B g o I5F
E 100 Ea} g
= [~ T 10F
=2 50 % 20 F E
5 -
0 1 L 1 L | 0 1 1 1 1 1 0 1 1 1 1 1
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BVAS i1} (41) BVAS iT4} (41) BVAS iT4} (47)

1 5MEM IgA.IgG.IgM.ESR #1 Hey 5 BVAS 4RI X &
Fig. 1 The relationship between peripheral blood IgA . IgG. IgM. ESR fil Hcy and BVAS scores

A: HME N IgA 5 BVASTFAM B K & 5

B: #MEIM 1gG 5 BVAS T K & ;

C: AMAIM IgM 5 BVASTEAF 1 6 &

D: #MAEIM ESR 5 BVAS W4 XHR; E: AMEIMN Hey 5 BVAS PRI R

25 AEMERILELZER SEM 1A, 19G.

IgM.ESR #1 Hey 7k F EE 8]

BEvi 6 A, K26, giit 101 ] CNSV
BILFUEEN B W5 RAFEJIL 76 B, Bl
PR % fife 32 161 R 38 o0 2% it 44 4915 BiJe AN BB L
251, A UG BILFER . MR, fRE . CNSV
KR ER LG X(P>0.05); HEAREIL
WK TG R JL, BVAS BF4r . AMEIM 1A |
IgG. IgM. ESR #1 Hey /KFm FHUS RAFEIL(P<
0.05), W3, %4,

2.6 5pE M IgA.1gG.IgM.ESR #1 Hey 31 ¥ /g B
=AU

PL CNSV B LTS AE Sk BB AR 5 (95 R 4F=0,
WG AR=1), K. BVASPESr . AMJE I TgA
IgG. IgM. ESR Fll Hey fEh A8, & H Lk
PEi2Wi 7R, BVAS PE4- 55N [gA | 1gG. 1gM |
ESR #1 Hey [A] B 24 A Logistic [A] 5 W EAE £

AL ANE(VIF>10), HORF BVAS 153518 5 #5147
Logistic [FIH43H7, 2R B/R, it . FMEIM IgA |
IeG. IgM. ESR Fil Hey #4142 CNSV & L5 A9 0
SRR (P<0.05); ZJBmfERciE, LIAMAE I
IgA . IgG. IgM. ESR FlHey fEN SR, 45005,
HhJE I TgA . TeG. IgM. ESR #l Hey {/5 /2 CNSV
LIS A7 52 R 3R (P < 0.05), W& 5.
2.7 SMEID 1gA.1gG. IgM.ESR #1 Hey i i f5 B4

o 4B

ROC #h £ #Hr, 4ME I TgA T CNSV &L
TG ) AUC & 0.747(95%CI 0.651 ~0.828), %
FERRMIE A 350.58 mg/dL, UK A 60.00%, 4§
5BEH 86.84%; 1gG WM CNSV /& JLF 5 Y AUC
1 0.808( 95%CI 0.718 ~0.880), i 13 #% Wt {i
1 1513.06 mg/dL, UL N 64.00%, 5 EEH
88.16%; IgM il 1] CNSV & JL ¥l J5 ) AUC K
0.841( 95%CI 0.754 ~0.906) , #x 1 #% Wr H A
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Tab.3 Comparison of baseline data in children with different prognoses (X =+ s)
CNSVZEHY
ZH 5 (%) PRl (B /240 A (kg) Jte(H) S S
J n ﬂ: &4 J ZIK g ﬁ’ﬂ: E3 JEUJTVI" é[if?li‘fi

TR R L 25 8.21+1.26 16/9 36.2743.12 10.41+2.31 5(20.00) 20(80.00)
s R4rE L 76 8.24+1.18 51/25 36.46+3.07 5.28+1.16 17(22.37) 59(77.63)
Vali 0.108 0.081 0.267 14.603 0.062

P 0.914 0.776 0.790 <0.001" 0.804

"P<0.05,

x4 AEFEERILELER SMEM IgA.19G.IgM.ESR #1 Hey 7k EEEB (X £ 5)
Tab.4 Comparison of baseline data and peripheral blood IgA, IgG, IgM, ESR and Hcy levels in children with different

prognoses( X+ )

215 n  BVASP45(4) IgA(mg/dL) IgG(mg/dL) IgM(mg/dL)  ESR(mm/h)  Hcy(pmol/L)
IEENEY YR 25 30.07+4.12 362.27+73.19  1562.77+211.47  130.40+25.81  56.68+10.35 16.13+3.20
W RiF2EJL 76 20.39+2.20 287.82452.43  1383.92+165.31  106.41+20.46  46.04+8.72 13.06+2.14
t 15.051 5.553 4368 4.756 5.048 5.458
P <0.001" <0.001" <0.001" <0.001" <0.001"* <0.001*

*P<0.05,

= 5 SMEIM 1gA.1gG. IgM.ESR #0 Hey X4 f5 i 22 I
Tab.S The impact of peripheral blood IgA . IgG. IgM. ESR and Hcy on prognosis
e R IE T K G
ERS
OR 95%CI OR 959%CI P

R 1.849 1.081 ~ 3.162 - - -
IgA 1.672 1.224 ~2.285 0.000° 1.904 1.336 ~2.714 <0.001"
IgG 1.572 1.217 ~2.031 0.000" 1.780 1.258 ~2.519 <0.001"
IgM 1.762 1.159 ~ 2.679 0.000" 1.822 1.183 ~2.806 <0.001"
ESR 1.429 1.046 ~ 1.952 0.000° 1.525 1.132 ~2.055 <0.001"
Hey 1.444 1.130 ~ 1.846 0.000" 1.599 1.296 ~ 1.974 <0.001"

*P<0.05,

124.84 me/dL, K FE R 80.00%, 4% 5 & A
78.95%; ESR Tl CNSV B ILHUF A AUC 4 0.839
(95%CI 0.753 ~ 0.905), fefHEREMIEN 51.22 mm/h,
WU Ry 88.00%, FF 5 E Ok 68.42%; Hey Tl
CNSV B L J5 B9 AUC R 0.746(95%CI 0.650 ~
0.828), I AE#K BT {4~ 13.66 pmol/L, U Ky
76.00%, ¥i5E K 63.16%, WK 2. ¥ AR I
IgA. IgG. IgM. ESR il Hey #£47 Logistic — 7T [l
P4 E, IR [ AL R Logit(P) /F g gt <7 46 56 75
i, PRBERA T CNSV LTS AUCs A 0.943
(95%CI 0.878 ~0.979), HUKE H 92.00%,
BEN 93.42%, RTAFahn s, ULl 2,

4 =
T

3 itig

3.1 IgA.IgG.IgM 5 CNSV x5 EHXx R &3t
uil=1:0p-A!
HET, B 4 A 5E 4 B B CNSV & L

Wl SR RE AL . RAEEI A K0,
WATIR F A BoR, CNSV B KBS H iR
RGBT | R S e T RE ZE AL B YA Y
PRV e P S HLIR G e T RE () T ZE A R 4, B4
ML REAR R F AR TG O, TgA. TG, IgM
B FERRBARRE ST T/MASD AR
B, B b b 20 0 54 A A S I ok R
MG 1264 K- 1eG4/1eG HE B & T R Ak
H, WRGEREAS SIS R EESR ., A0
RER BN, WHRASMNA M [gA | 1eG. IgM KF-
T XTIR4E, 5 CNSV L BVAS P42 IEM G,
A LA RE Bk 8 R 18 5 CNSV A A BUm 1 72 B
HR, FEEHTHMRMERGEESTH Th
20t 3k G AR Ts AN Th REFD ], A BERI B
YRGS . A, S5 PTURES X B A0 A A B0 R
F, AT % B A0 DI RE I S0 I Ak, e
R REZREL, B REEREASEE, BA
AHOESCHRTE e, AERE e A R kAR R R R,
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E2 4SpEIM IgA. IgG. IgM. ESR #1 Hey 3t i 5 9 ¥ il
&
Fig. 2 The prognostic value of peripheral blood IgA, IgG,

IgM, ESR and Hcy
G EBR R 11 AT 79 A8 1M A5 RE R OB, n bR L
Je sl gE— b o, WS A KB IJLANE I
IgA. IgG. IgM /K- FHil )5 RaFEJL, HZEm
JE S R &, RIS N [gA | 1gG. IgM
5 CNSV BILI TG A 2, BE A b R T8I0 7 5 42
Y EES IS
3.2 ESR 5 CNSV fFiERRERNX R R TSRS

ESR J& 1 Rl PR A A W 48 bR, 7T
WAL RAERAS B A L1, REAEA HiGE TIESE
ESR TE2ME B8R AR . SR T 48 45 2 FP 4 E 1
g R A R, SRR R D A
KNS e SR b, AR R B, AR ALANE
I ESR 7K T X5 BR A, 90 14 sh 0 2 LAM & i
ESR 7KV T p AR TG s 1 8 )L, UiHd ESR 7£
CNSV kA K EPHARIEEN . BARBEEET:
HRORX A 28 28 G5 SR 0 k) ARORE $5 405 B AR IR AR 2
FEUR T AIGAZH, AR EME A B
YN R AN R TR . RAE, TR A A g%
fE, B ESR FFE,  BE A 0 R E R,
ESR F} e W B2 W s m o, MO Sr R WY, Ab
Jii ESR 5 CNSV LR IEFE R 2 IEADG, SHE
22 ¥R 55 20 fiff 58 o ESR 5 & Ge bk I A 48 B0 1 Bl
PEAT 2 A OGP 45 R — 3. 4R ESR fE i
CNSV BILRTEREE . Lo, AR EM, #is
AR EJLAMNAE L ESR K& T HUG RAFEIL, if
UG ST R 2R, BRI R E R ESR XF
CNSV LA 1520 .
3.3 Hcy 5 CNSV /RIE-ZEX R R XTSRS

Hey /2 AR SR hr =y, 5%
R AR M 28 R GRS AR OG22 R AR

BN, HOREH 2 3R G R M A T I R e SR
FIMIE Hey KPR, H5HIRPARE EIEH K,
1 i A A B 43 M HAE CNSV B LAY K FAR 1k,
AWFFE R, Sk ILEMEL, CNSV HILANE
Il Hey K8 715 (P> 0.05), H5 BVAS £
ZIEATEAIE R . HAEPLHIAE T LA T LA
(1)Hey AJ 3@ i fin bt A0 SR 48 A 25 il B 4%
XA R 22l AU AR A VR T s (2) Hey RETR
A A A AR 32 AR K N-F1 L -D-K & A R
(NMDA) Z 44, Tl 4 2 W2 i i 2, ;= A= pit
ZHMEEEER, AWM EYIEE T, B
GRLRDIRERER, BURSER R, I AR 2
ARG R E R, )M A RGBT
BOUIGT 3251, Bl m 4 N A, F 3
Hey Fhin P4, ABFoEA Bon, #E AN R & JLSNE
I Hey K~V TS R a8 JL, HEE RS
M EZE, AL Hey /K3 @& 22 CNSV &L
TG
3.4 IgA.lgG.IgM.ESR #1 Hcy X} CNSV 2 JL ¥

BRI E

ROC HZe4Hr, AMEIML IgA . 1eG. IgM. ESR
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