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[ Abstract] Objective To analyze the albuminocytologic dissociation in cerebrospinal fluid ( CSF ) and differences in CSF
protein levels in Guillain-Barré syndrome ( GBS ) patients with various types of antecedent infections and investigate the correlation
between antecedent infections and increased CSF protein levels in GBS patients. Methods Clinical data and CSF analysis results
of 198 GBS patients were collected. Enzyme-linked immunosorbent assay ( ELISA ) was employed to detect 14 types of infectious
pathogens in the serum of GBS patients. The proportion of albuminocytologic dissociation and the differences in CSF protein levels were
analyzed in GBS patients with different antecedent infections. Results In total, 55.1% ( 109/198 ) of GBS patients had serological
positivity for infectious pathogens, 23.7% ( 47/198 ) for Campylobacter jejuni, 20.7% ( 41/198 ) for Influenza A virus, 15.2% ( 30/198 )
for Influenza B virus. Among them, 18.7% ( 37/198 ) of GBS patients had serological positivity for two or more pathogens. In total
73.7% ( 146/198 ) of GBS patients had albuminocytologic dissociation in CSF. Among single pathogen-positive patients, 83.3% ( 25/30 )
of Campylobacter jejuni positive patients showed albuminocytologic dissociation in CSF, 100% ( 18/18 ) of Influenza A virus patients,
6/7 of influenza B virus patients, 4/5 of Hepatitis A virus patients, 4/5 of Dengue virus patients, 4/4 of Mycoplasma pneumoniae
patients, 1/1 of Epstein-Barr virus patients, 1/1 of herpes simplex virus patients, and 1/1 of Varicella-zoster virus patients had
albuminocytologic dissociation in CSF. Among patients infected with two or more pathogens, 62.2% ( 23/37 ) showed albuminocytologic
dissociation in CSF, while 66.3% ( 59/89 ) of GSB patients without antecedent infection had albuminocytologic dissociation in CSF. The
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positive rates of albuminocytologic dissociation in CSF exhibited significant differences among patients without and with various types of

antecedent infections ( P = 0.007 ), whereas no significant difference was noted in CSF protein levels (P >0.05) . Conclusion The

albuminocytologic dissociation in CSF of GBS patients is correlated with the type of antecedent infection. The highest proportion of

albuminocytologic dissociation in CSF is observed in patients with Influenza A virus infections.

[ Key words ]

22 - OELZAHE (GBS) BB UL
F S e MR BRI e 2005, I R R kA M
MAARTG Sy, e H 3 AT SR IR I f B A At
i A YRR 1 - Ay B (A R I AR KO
ThE ) J& GBS B LRI L H, v /E 2l GBS
(SRR AR A 4, DATE YRR AE B, IR AN
S5, DU 2 A0 MR BB E RIS AL EOR T T ik
ELANME, J5 & 53— F 5 RAE PR - MR i 1 57 s 5
—HEHHEF, W IgC 5K TgM 45 1T 5 5 52 351 A9 1l
i B b 2 e B B A P, SRR FOKE TR, X
FIRESE GBS HI A VR 1 - A 43 Ay Ji e e,

H BT E 280 5 195 GBS & AH 5 il 9 JEL A
LGS B A . A0 e R i S A
Epstein-Barr (EB) i8¢, W AYEORHE . SRR
RN TR IR P AR, R R A SRR
5| 2 11 I A o o e VR R R X GBS BB ik B T
B - s B R SRR R, il
ToAH MR IE . AT AT T R, ILARE
VERIHLIX 53% (80/150 ) GBS i iy IR IEGL s I A
PLZs s il o . R R B B . £ TR Ik J 2 F
AR 9 B e i DL ARS8 RS 23 1) S Al
Y REEAR SIS BRTT T iR X 1 GBS A& /T
ORI 5 IR 1T - AR B IR CR, hytk
— 0 BB 1) A S LT B A

& 57 %

—. HRITK

AR T 2013 45 10 A J3 30 7 — T i s ik
WEFE, STEUTG LA & PU R L IX. GBS B YR
IR, #RE 2019 4F 12 H gy A 7R TF 71 R 2
Boe e = B AR I2 1 226 (14T 2010 Rt € H 2 -
ELELE G IEI2IRTERE )Y GBS 2Rk B
TEBE WIS WS . V677 1R 4 HEAD A bk it
I3 M I 2647 T —80°CUKAR . 226 il &
A 28 IR RAT REHE 2R T BN AABI ST, e

Guillain-Barré syndrome; Antecedent infection; Albuminocytologic dissociation in cerebrospinal fluid

NN 198 il R . AWFIT RS U5 77 = 24 Bd [ =
BE B 2 48 3 2 b 2 gt (45 2013B017.
2016- & -B006 ),

Z. RAZE

L. G IRBERH IR

WA B E IR BORE, EARAERS . PRI, ABE
i GBS 4% %< ¥F 4+ (GBS-DS). = I GBS-DS, 1
fEJ5 GBS-DS, APReht Rz B g2y (MRC) ¥
3. EIERA MRC PE43 . 1 4R MRC 34y, AR
1) B A R A TR PR . DA 2 o 81 AR 2 o (9% s T ]
B E R K (2518 0.15~0.45 /L), il
B AN KL (<8 x 10°/L ), Hi A= B 43 A ( Hadden
PRt ), mEIE R S . R EIHETYIMGE R, 2R
TEAEIRE IR | itz B PSR

2. I 2=

VEEX 14 FhUBGL I JEAR ST IMIE 2k, A 4E
S e . HRR R . TR EE . Il
KRR, By, BRIFRWE . S5
WEE. EBWEE . HLAi RIS . K - AR
SRR . ZERANEE. BT R /RS I
FR . WUBHEE. 14 B JRARIY ELISA #1E 20 58
SRSk [10] #17

=. FitFaeE

& H GraphPad Prism 8.0.2 #1750 #8 43 #r1. dE
ERARTHREFEERHIM (Ps, Pis) Fon, @A
] AR IR A 565 THBCRORER I (% )3,
A 1] H AR 7 KB K Fisher B0 VIERIE, DI
It % Bonferroni 3. a=0.05, PP L3 o’ =0.05/
FHE UL

# =R

—. IR AE#R
198 f5i] GBS H& FIIRRGER L 1.



114 HEE

2024 42 A% 55 8% 2 1

£ 1 198 ]l GBS EE MG RIFIE

o H g5 R

R 54 (42, 65)
Btk (51 4&) 1.18 (107/91)
AR AL /O3 / R AT ) 0.4 (54/144)

hi 2 S s T 2 /i (9% ) 152 (76.8)
B RS /) (%) 107 (54.0)
fiith sz 2/ (%)
AR A1 LR 98 48 (24.2)
TR 28 BRI 36 (18.2)
FEBE P SR 43 (21.7)
I /) (%) 41 (20.7)
WU </ B (%) 21 (10.6)

XA - A B AR B (%)

KIE<Td 49/89 (55.1)
KIRJE 8~14 d 68/77 (88.3)
KIRE 15~21d 18/19 (94.7)
KIRE=22d 11/13 (84.6)
LA HE 8 / ) (% )
Jli 5 A 7 58 (29.2)
e 32 (16.2)
1EH 34 (17.2)
Hih 74 (37.4)
GBS-DS/ 4y
NG 2(2, 4)
1o U 3(2, 4)
K 1 AE)G 0(o0, 1)
MRC #4535
PNHID) 48 (36, 56)
e W3] 45 (30, 54)
KWG 1 AE)G 60 (60, 60)

—. GBS 2EHIIKELIE

55.1% (109/198 ) f& & A 9K J& 4 05 J5t 1 1
KA B, b g s il R YR N 23.7%
(47/198 ), HI AU 3B 345 20.7%( 41/198 ).
OGN AR YR R 15.2% (30/198 ), Jili e %
SRR 3R 20.7% (417198 ). FH U I 4% 95 25 J%
Yud N 5.1% (10/198 ), B FHIREERGL RN 4.5%
(9/198 ), FRLARIZIN BRI RN 4% (7/198 ), E
20 B R YL R 2% (4/198 ), EB i i B YL R
H 2% (4198 ), 7KIg - HPRFGIZS N BRI R R 2%
(2/198), H:h 18.7% (37/198 ) ) # 1E GBS &
I FT IR P SR AR > 2 b

=. FEEEARBLH GBS BEMERE
B - #RsBEREERERKTHER

e B — R PH R AR b, B O B
S BH P RN R AR - A0 I s B M R

9 100% (18/18 ), =5 i 25 ity 127 g% 4 PH 4 i 35k
83.3% (25/30), YL A= 2 P EH 62.2%
(23/37), JCRTSRERGLHEE R 66.3% (59/89 ), A
HTOR B FTC T IR IR G 8 1 I B R T - 2R
BIAYER LR ZE R A G EE X (r*=12.081, P =
0.007 ) A7 HiF BIR /BRI JC T DB % S5 35 1 I VR B
HAKF R ZS TSI E X (P> 0.05), Wk
2o JERYUAN [R5 T A 1) S8 55 RN T I 9K 1Y) 8 TR
AN ] i ) B i A i 5 VA 1 - AR G 5 1 b 22
SRIGH#E L (#*=8.956, P=0.441), L% 3,

o

RSB, 55.1% B GBS & H A Ry,
23 WA B L R IR B AN £ B R R AR
£ v ] P M X GBS 2 R SRR G 14 LR D
e, Hodr, 23 i il R e B 1 H ) S [ R
faf 24 45 B AL, AR T iy = A 90 A4 H
A7 i XA 5T 9 25 i 25 il PR R e L B, T
2% 17725 i T B R 5 IX sk P T AR IR B R DA
LR b ) R B S e T R R 22 A 2 ) bl
J& . AN RAEFEACE RSN E, HTE &
WESE, IR[R) 2R SRR 28 70 T B AL ) 175 0L
P 7= A SRR RE TR Y B B e e b i Je J: 8
GBS BF GRS B B N, Bilan, 25 B as ih B
JifBE b #EHT B R 208 5 AR s i R Rk
(P25 IS (4 GM1 T GD1a) FE7E 454 4H
I, REA»FREEL, 2 R AR R e NS vT %
TP GM1. GDla IgG Bk =4z, MiiEB &t
SRR 2 &AL BEAh, A0 A
Yunl 3BT GM2 PUIR A=A 1 5 AR RS AL GBS &
JAHIC, il 98 S JE AR 5 B FUBE G 1 B AR )
513 GBS A5 X7

ARWFFEH Y 198 4] GBS H & ki B W A - 41
JHL 43 B B R N 73.7%, 5T 22 i BT 9T 45 2
AT, 1fi A B B — R B, IFERSITSR A
k1 GBS £ A R KSR T 2 T I
BrEEZ BT R, ST HAZ R, FEIE
WAEOLT, AN Y G 3R ER 1 R E PR 45 K
ST 9 SO e i i R, i S IR ) B R
S A SR PUA R R A A R RS
AR 240, B LA B B B R R
Z 1 GBS B EALE IA LML #E GBS [ 1,
S IR 1 - AR5 2 PR SR A RIS, B



2024452 A 5585 28 HEE 115

K2 ARERREBREMITAIESR GBS BEMERER - S BAKMEEREBKTHLLER
I B SRR i J5 AR A C198 Bi) /Bl (%) TREWREN - 4iMdsres (146 61) /Bl (%)  WAEREHR/ (g/L)

TG gR E e 89 (44.9) 59 (66.3)" 0.61 (0.37, 1.39)
TR 9 A > 2 i 37 (18.7) 23 (62.2)°" 0.62 (0.33, 1.12)
25 M i e 30 (15.2) 25 (83.3) 0.51 (0.44, 0.75)
P 5 3 SR 18 (9.1) 18 (100) 0.80 (0.54, 1.05)
ZHAE 12.080 3.066
P 1A 0.007 0.382

e e —RY UL RBH A 5 5 R R LR, P < 0.05/6

£3 ARFEREBRRFMIEEEL GBS BEEARNERAZEMERED - BRIBFHLR (6] (%) ]
MR A9 B J R IR R - R O3 A I [

MR i e <74 8~14 d 15-21d >22d vE PH
TRk (59 1) 16 (27.1) 28 (47.5) 11 (18.6) 4 (6.8)
YL 5 JEAAR > 2 Bl (23 i) 4(17.4) 14 (60.9) 3(13.0) 2(8.7) 2056 0441
i (25 41) 10 (40.0) 13 (52.0) 1(4.0) 1(4.0) ’ '
TR A JEE (18 4]) 5(27.8) 9 (50.0) 1(5.6) 3(16.7)

AU, PAYER ETE, X GBS ERBEVIOIY  HA TN, SRSV NLEAT AR Z2
BoR, R EA S REE, R Bt

IR RRRE R, AR I RATIR B 2 — i

W, R AR AR B0 1 T2 00 A B e & Z % x W

G, BRI R B S T AR SN SR A

R JEE 00T O 1 T ThK T 00 T 0 A 1, e s (1] Sheikh K A. Guillain-barré syndrome [ J ] Continuum Lifelong

—1 g NES Vo N X Learn Neurol, 2020, 26 (5): 1184-1204.
U SR SR T L TR B AR sE e el 20 a0 (3 R
ahrizaila N, Lehmann , Kuwabara S. Guillain-barré
N N \ ; AN >

N, It B ARG, A A syndrome [ J ]. Lancet, 2021, 397 (10280 ) : 1214-1228.
ﬁ'ﬂ%’f‘@hﬁi ( ﬂn*ﬂ$$éé%%gg*ﬂ1$ ), iXJL:b E %ﬁa [3] Kili¢c B, Giingsr S, Ozgor B. Clinical, electrophysiological
E‘I‘ﬁzj’ffﬁ&ﬁ uﬁﬁ%j’ﬁ E@mﬂﬁﬁﬁ%ﬁ[ﬂi%ﬁ%ﬁ% findings and evaluation of prognosis of patients with Guillain-
,%?[25-24] .[Hf.ﬁl\ ﬁb}l:%%:{ Eﬁ \i/[ mﬁ:@z%ﬁ% HTJ— Barré syndrome [ J ] Turk J Pediatr, 2019, 61 (2) : 200-208.

o N 7 ’ [4] Leonhard S E, Mandarakas M R, Gondim F A A, et al.
FEZEAT L 3E Vi LA 4
g?j;fggﬁg;\}qajﬁgf/ ;ﬂ?z; V;‘I ﬁémiﬁ[jjf Diagnosis and management of Guillain-Barré syndrome in ten

/;HTC il i_ﬁ—.liﬂ ! \[ﬂlﬂ@ F A steps[J I N . -
’ steps[ J | Nat Rev Neurol, 2019, 15 (11): 671-683.

JHS&I\ ﬁ)ﬁ%@f\f\ﬁiﬁﬂVl%%ﬁ]ﬁ@@lﬁﬁ’q’:éﬁﬁ] [5] Bourque P R, Brooks J, Warman-Chardon J, et al.
H@ZI‘EH E@%%ﬁﬁj‘;ﬁﬁﬁuﬁmﬂmﬁgﬁﬁﬂ:ﬁgg[510 z'g Cerebrospinal fluid total protein in Guillain-Barré syndrome
HF?‘EEP Eﬁ ﬂ%ﬁﬁﬁﬁ}&%*ﬁﬁéﬂq GBS %E@H—m‘ﬁ variants: correlations with clinical category, severity, and

. P . s NN eleclmphysi()l()gy[] 1. J Neurol, 2020, 267 (3): 746-751.
HQ%E - ’H}H@ﬁ% B ré%ﬂilﬁj ( 100% )’ ﬁ%mﬁa [6] Jawaid W, Sana R, Umer S R, et al. Relationship between

ﬂ?ﬁ@ﬁ%%ggglﬁ GBS ;%\%mlﬂrﬁjﬂzf‘lgﬁﬁ/ﬂlﬁﬂ:o cerebrospinal fluid protein level and electrophysiologic
ﬁfﬁ;ﬁz%ﬂ@% , Z’KE}F%;{QE%K Iﬁ]%ﬂ E@ﬁﬁgﬁ@ abnormalities in the acute inflammatory demyelinating
;j%‘% %H@ﬁ?ﬁ I:P E"JE EI 7KSFX?T£%E , ﬁﬁﬂ? T polyradiculoneuropathy variant of Guillain-Barré syndrome| J |.

Ger Med Sci, 2021, 19 : Docl?2.
[7] HaoY, Wang W, Jacobs B C, et al. Antecedent infections in

RAEAS R AW I P — AR5

%J:Fﬁﬁ ’ jt%lgé} GBS ’% %ﬁﬁﬂfﬁﬁ'%&% El - Guillain-Barré syndrome : a single-center, prospective study[ J |
YRR BS B G , AS [) 700 (7% T 0K JaR 2 HB 25 ki A Ann Clin Trans] Neurol, 2019, 6 (12) ; 2510-2517.
EE _ émﬂ@ﬁ\%KHAHE%ﬁE%E’ /ﬂ\:;—l—yqﬂﬂiﬁﬁj@% [8] Leonhard S E, van der Eijk A A, Andersen H, et al. An
%@%}%%E@ I;H ‘ré%ﬁﬁi%o Z:Iﬁjﬂﬂiﬂj . ﬂ:iﬁ T international perspective on preceding infections in guillain-
N . . N . barré syndrome: the IGOS-1000 cohort[ J |. Neurology, 2022,
%f‘ﬁﬁk GBS @%ll\iﬁﬁ,ﬁxﬁgﬂgﬁﬁo ZIKE}F%{X 99 ( 12): e1299-¢1313.

ﬁﬁT*Ejhf%%ﬁ%ﬁﬁﬁiﬁBE@ 198 'WU GBS ,'%\ [9] Hadden R D, Cornblath D R, Hughes R A, et al.



116

2024 42 A% 55 8% 2

[11]

[12]

[13]

[15]

Electrophysiological classification of Guillain-Barré syndrome:
clinical associations and outcome. Plasma Exchange/
Sandoglobulin Guillain-Barré Syndrome Trial Group[J |. Ann
Neurol, 1998, 44 (5) : 780-788.

Wang Y, Shi Q, Lv H, et al. IgG-degrading enzyme of
Streptococcus pyogenes ( IdeS ) prevents disease progression
and facilitates improvement in a rabbit model of Guillain-Barré
syndrome[]]. Exp Neurol, 2017, 291 : 134-140.

Rees J H, Soudain S E, Gregson N A, et al. Campylobacter
jejuni infection and Guillain-Barré syndrome [ J . N Engl J Med,
1995, 333 (21): 1374-1379.

BOVE, RPE, ES, .2 - DSR2 MR
% 5 1 A% B HC I PR R S ———Pfl v e 45 P e X Py 226
5T L) 1BTEE S, 2022, 53 (3): 177-181.

Zeng J R, Song J, Zhang G R, et al. Incidence and clinical
significance of acute pain in patients with Guillain-Barré syndrome
in Southwestern Shandong Province of China: 226 cases of a
single-center study [ J | J New Med, 2022, 53 (3): 177-181.
Islam Z, Jacobs B C, van Belkum A, et al. Axonal variant of
Guillain-Barre syndrome associated with campylobacter infection
in Bangladesh [ J | Neurology, 2010, 74 (7) : 581-587.

Ho T W, Mishu B, Li C Y, et al. Guillain-Barré syndrome in
Northern China. Relationship to Campylobacter jejuni infection
and anti-glycolipid antibodies[ J |. Brain, 1995, 118 ( Pt 3):
597-605.

Laman J D, Huizinga R, Boons G J, et al. Guillain-Barré
syndrome: expanding the concept of molecular mimicry [ J .
Trends Immunol, 2022, 43 (4 ) : 296-308.

Meyer Sauteur P M, Huizinga R, Tio-Gillen A P, et al.
Mycoplasma pneumoniae triggering the Guillain-Barré syndrome:
a case-control study[ J J. Ann Neurol, 2016, 80 (4) : 566-580.
Segurado O G, Kriiger H, Mertens H G. Clinical significance
of serum and CSF findings in the Guillain-Barré syndrome and

related disorders[ J |. J Neurol, 1986, 233 (4 ) : 202-208.

[22]

Tian J, Shi R, Liu T, et al. Brain infection by hepatitis E virus
probably via damage of the blood-brain barrier due to alterations
of tight junction proteins [ J | Front Cell Infect Microbiol, 2019,
9:52.
Stubbs E B Jr. Targeting the blood-nerve barrier for the
management of immune-mediated peripheral neuropathies[ J |.
Exp Neurol, 2020, 331 : 113385.
Rasmussen M K, Mestre H, Nedergaard M. Fluid transport in
the brain[ J | Physiol Rev, 2022, 102 (2): 1025-1151.
Gonzalez-Quevedo A, Carriera R F, O’Farrill Z L, et al. An
appraisal of blood-cerebrospinal fluid barrier dysfunction during
the course of Guillain Barré syndrome [ J | Neurol India, 2009,
57 (3):288-294.
TS, SKEOAE, TP, % . Guillain-Bared Z5A1iF 84 Ik
AW /K5 P e M BUR BICER [ ] IRRRZRR
IR, 2019, 32 (3) : 171-175.
Wang S H, Zhang L. L, Qiao B J, et al. Association of protein
levels in cerebrospinal fluid with the disease severity and
prognosis of patients with Guillain-Barré syndrome[ J | J Clin
Neurol, 2019, 32 (3): 171-175.
Ebrahim Soltani Z, Rahmani I, Rezaei N. Autoimmunity
and cytokines in Guillain-Barré syndrome revisited: review of
pathomechanisms with an eye on therapeutic options [ J |. Eur
Cytokine Netw, 2019, 30 (1): 1-14.
Huizinga R, van Rijs W, Bajramovic J J, et al. Sialylation of
Campylobacter jejuni endotoxin promotes dendritic cell-mediated
B cell responses through CD14-dependent production of IFN- 3
and TNF-A [ J ] J Immunol, 2013, 191 (11 ) : 5636-5645.
Chaves A J, Vergara-Alert J, Busquets N, et al. Neuroinvasion
of the highly pathogenic influenza virus H7N1 is caused by
disruption of the blood brain barrier in an avian model[ ] | PLoS
One, 2014, 9 (12): el15138.

(ki B 2023-08-05)

(AR PEBLR)



