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Meta - analysis of the Relationship between Tic Disorder and Streptococcal Infection in Children. Liu Fang, Ye Jingping, Yao Baozhen,
et al. Dept. of Pediatrics, Renmin Hospital of Wuhan University, Hubei 430060, China

Abstract Objective To evaluate the relationship between tic disorder (TD) and group A B — hemolytic streptococcus ( GABHS)
infection in children. Methods CNKI, Wanfang Data, VIP database, Pubmed, Cochrane Library and Science Direct databases were
searched for the cohort study and case — control study on the association between tic disorder and evidence of GABHS infection in children.
This meta — analysis with Review Manager 5. 1 software explored the relationship between the twos. Results A total of 16 studies on the
relationship between TD and streptococcal infection were included. All were case — control studies. The Meta — analysis results showed
that TD was associated with GABHS infection, and the pooled effect size OR was 3.03 (random effects model, 95% CI. 2.03 -4.53),
I’ =67% . The funnel plot indicated no publication bias. With removing some biased articles, the re — summarized OR was 2. 85 by sensi-
tivity analysis (95% CI: 2.15-3.78), I’ =33% . Subgroup analysis showed that pooled effect size OR were; Asian 2.63 (95% CI.
1.85-3.76), European 3.56 (95% CI. 1.77 =7.16), TDs group 3.60 (95% CI. 2.08 —6.24), TS group 2.56 (95% CI. 1.11 -
5.91). Conclusion Streptococcal infection is closely related to tic disorder in children. GABHS infection increases the risk of tic disorder.
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2.1.1 Asian
Arman S 2009 16 36 9 36 64% 2.40 (0.88~6.53)
Li E 2015 13 58 4 53 55% 3.54 (1.08~11.65) —
X i 2006 17 40 6 32 6.0% 3.20 (1.08~9.50) —
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B4 2009 12 80 2 40 4.1% 3.35(0.71~15.78) |
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Heterogeneity: Tau? = 0.00; Chi®* = 6.82,df =7 (P = 0.45); I* = 0%
Test for overall effect: Z = 5.25 (P=0.000)
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Bombaci M 2009 31 61 4 35 57% 8.01 (2.52~25.44)
Cardona F 2001 57 150 3 150 5.5% 30.03 (9.14~98.69) -
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Subtotal (95% CI) 691 1005  50.6% 3.56 (1.77~7.16) -
Total events 343 217 ’
Heterogeneity: Tau? = 0.71; Chi? = 38.67, df = 7 (P = 0.000); I = 82%
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Favours Case Favours control

E 2 TD 5 GABHS ERX AR ABHITADFTHRKE

{4 2.63(95% CI:1.85 ~3.76) ,BEHLEV R AL G T B (P =0.000); BRINABELH 1D 8 &5 49 A SCHR [\ 77
OR{E ] 2.62(95% CI.1.83 ~3.74) , 254 % 2 TEBKRIFRFEME(P =0.000," =82% ), [ HL%% bi 4
- 127 -



o IE E * J Med Res,Mar 2019,Vol. 48 No.3

Case Control Odds ratio 0Odds ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

2.2.1TDs

Arman S 2009 16 36 9 36 67% 2.40 (0.88~6.53) ——

Bombaci M 2009 31 61 4 35 6.0% 8.01 (2.52~25.44) —_—

Cardona F 2001 57 150 3 150 59% 30.03 (9.14~98.69) —_—

Mell LK 2005 49 121 93 481 9.4% 2.84 (1.85~4.35) -

X A 2006 17 40 6 32 6.3% 3.20 (1 08~9.50) —

Z=pK 2008 34 109 7 20 6.7% 0.84 (0.31~2.30) e

2Ry 2014 29 59 11 60 7.5% 4.31 (1.88~9.87) —_—

4l 2003 24 46 14 46  7.4% 2.49 (1.06~5.86) ——

¥r4s 2009 12 80 2 40 45% 3.35(0.71~15.78) B Ea—

Subtotal (95% CI) 702 900 60.5% 3.60 (2.08~6.24) <&

Total events 269 149

Heterogeneity: Tau? = 0.45; Chi? = 25.41, df = 8 (P = 0.001); I2 = 69%

Test for overall effect: Z = 4.57 (P=0.000)

222TS
LiE 2015 13 58 4 53 59%
Lin H 2010 30 45 26 41 12%
Luo F 2004 30 47 17 19 4.4%
Martino D 2011 13 168 3 177 55%
Morris CM 2009 8 30 0 30 1.9%
Rizzo R 2006 41 69 14 72 79%
FITF 2010 16 39 8 40 67%
Subtotal (95% CI) 456 432 39.5%
Total events 151 72

Heterogeneity: Tau? = 0.84; Chi? =
Test for overall effect: Z =2.20 (P =0.03)

1158
420

1332 100.0%
221

Total (95% CI)

Total events
Heterogeneity: Tau? =
Test for overall effect: Z = 5.10 (P=0.000)
Test for subgroup differences: Chi

3.54 (1.08~11.65
1.15 (0.47~2.80
0.21 (0.04~1.01

4.86 (1.36~17.39

6.07 (2.85~12.92

21.17, df = 6 (P = 0.002); I? =

2= 044, df= 1 (P =0.50), I2

0.49; Chi® = 46.30, df = 15 (P=0.000); I? = 68%

=0%

)
)
)
)
23.04 (1.26~420.37)
)
)
)

72%

2.78 (1.02~7.59
256(1 11~5.91

N

3.15 (2.03~4.90)

L 4

01 1 10 1000

Favours Case Favours control

0.001

E3 TD 5 GABHS Btk % TD £ E WAL HAMNE

A I OR (K 3.56(95% C1:1.77 ~7.16) , % 54
it (P =0.000,&2), TDIRGHM 9 i 9h
N SCHR ] 5 FFPER R (P =0.001, 1 =69% ) , B HLAK
A4 OR {54 3.60(95% CI:2.08 ~6.24) ,2%
FA G EE X (P =0.000) ; 5140 TS 19 7 RN
SCHR IR A7 FE 5 bk (P =0.002, 17 =72% ) , B LA R
RIS IF OR (R 2.56(95% CI:1.11 ~5.91) , % 5

HGitrm L (P=0.03,&3),
0~ SE(log[OR])

|
|
M
1 o<
O o
[e] Crﬁl o o
° °
|
|
|
|
|
|
|
|
I
|
|
1

(o]

OR
100

0.1 1

2
0.01

Subgroups
O Asian < Caucasian

E 4 TD 5 GABHS X & Meta 53471 3B
- 128 -

F#

FL i 38 A L B fih 3l B 65 B % A R AL L AR
Py 0 BRI R 45 45 IR 25 B AR PR T A 45 4 25 SR (EL R )
376 DRI ML AR 0 o B S 1 22 ) T 50 2 U
PR R W GABHS &Yy 2 5 80 2.0 B B i A5z )
e ol 30 B T 10— A S SR R, X M e LB 11 B
oy 8 N 5 5 R A R T R I K 6 By L 3B
VR G 8 ol A BB (PANDAS) 22 i Bt
A IR 14 AR RE A 2% 32 35 PANDAS J2: g B/ 1 2
LA L WA B O S7 ) G, B Bk T R e 15 A Bl e
22 10 B 52 2 0 B W) 2 o B B — B TR AT 5Y
AT 1T A AR ME R 5 T TD 5 B Bk 14 K
Y 5 25 (955 91 %5 B F 58 AT Meta 43 BT, 8 38 4 97 4%
32 e AR /NREAS BIF ST 1 45 A5 5 45 )R 9 OR fH,
X TIE S G B A e T 1N TD R A IR B XL
VBN 5 S 0% X, R H AT A Meta 43 #7
FER ARG AW T H R, % TD &
B F9A T HLA R AR

AT Meta BIFFE B AT HEER B R 4 A1 19 1 PR



BEAERSE el 2019 4E3 A 4548 % 453 M0

e B

FH WK T PR BT E A I (RADT ) (ASO it DNA
fitg B 40 1A A6 A B 1l 55 77 55 45 L 00 7E 55 B W 0 12 W A7
£ GABHS &G J5 1 , #E4T TD 15 5 Bk B I g4 1 SOk
15 Meta 4387, 258 BoR, TD 5 GABHS J& YL 3¢ R
M4 OR fE N 3.03(95% CI:2.03 ~4.53), /R
TD 585 BRI &R R OC R Y], BE IR G )2 TD
RAMGER R B0 RS R 67% ,
J& TR S M, R AR AR S MR IR, 23 5 AR [R) A
FETD AT 3 A1 o I A3 45 51 s, T A
PEH A I OR{E N 2.63(95% C1:1.85~3.76) , %7
AR, BSCHRI E F B (P =0% ) , 48
LSRR E I, Bl TS ZHAY T RS A A STk BEPL AL
MRS I OR fEN 2.56(95% Cl:1.11 ~5. 91),
FARBAT e it AR T SCHRI R S B VAT AR
R, AT RE 1 TR 5 1912 W 23 BUAR 1A (), A6z 00 B Bk
B 1 7 VR R) H 2 MR 255 VT4l L Kt % B v
S5 DG TR 2 DR 3R 5 T T - 5 PR R, 3 B 40 B
PEABETEAN AR, A 1F T — DR, EREER
I, BB A3 A I s, S IR ey 5 DR A SCRR S A U
SLOR S5 R0 e 2 45 R 3 i s2 i), U B I 4 O &R 0 32

A 38 3 B B RO 5 B 5 T OR L K I 4 4y
BT O < PSR 2 i 137 DF-Aili 25 5 12 S a0 20 45 2R 1)
far P (AT A — 5 0 R BR P - O R T AR YRR 98 7 A R
SCHR I oK & B0 B 422 0 90 B K R e 5 TD & A 1Y 4
T FIVRCHE 56 8% 10 BB I 5 5 S008I SR 34 o
o 91 Xof BRI 5, KR X 17 S 2 18 BA 3 BF 58 0 =, s 481 %of
WA 5 1) i 17 45 22 , A 235 2R 53 A I SRR 18] A A ) A
) S P, DR X 9 P G 3R 18 I 1) 5 B B AR ; @3 43
SCHRF Y GABHS J2% e 451 K0 A3 £, 455 DA Wi 788 I 43 5 A6z
N0 H R T 90 0, B AL T ASO S T Y
%5, s AN AT TR A% R okl ek i — 2D
WAGTHT s @AW TE S G 3 HAFAE AL & K&, I
3 SCHR B 20 v R AR TD 28 31 73 20 B R 1) Bt W, £
2R EBAN R PE TD A2 TD A TS, Fr LA 7 I 20
O3 BT IR X R 23 SCRR X 5 HAE I O TD R &5 40, Horh
WAL T — WA TS &L, 5 2000 B 45 2R 5 B AL
R R AT RE R A F5 #E— A IR s @ H g9 A 3 SR
HSCSCHR , AT RE A L TR D 2 i £

5% 3k

I eSS LRSS 2 JLERE S K FAT her M), b

e NRIVE A, 2015

2 Orlovska S, Vestergaard CH, Bech BH, et al. Association of strepto-

coccal throat infection with mental disorders: testing key aspects of the

PANDAS hypothesis in a nationwide study [ J].
2017, 74(7) :740 - 746

Jama Psychiatry,

Swedo SE, Seidlitz J, Kovacevic M, et al. Clinical presentation of pe-
diatric autoimmune neuropsychiatric disorders associated with strepto-
coccal infections in research and community settings[ J]. J Child Ado-
lesc Psychopharmacol, 2015,25(1) :26 - 30
ARENPE. A WREEER YL 5 PANDAS[T]. & R JLA 2Rk, 2006,
24 (6): 463 -465
Stang A. Critical evaluation of the Newcastle — Ottawa scale for the as-
sessment of the quality of nonrandomized studies in meta — analyses
[J]. Eur J Epidemiol, 2010,25(9) :603 - 605
Arman S, Golmirzaei J, Naeini AE, et al. The evaluation of relation-
ship between group A streptococcal infection with tic disorders in chil-
dren[ J]. Saudi Med J, 2009, 30(9): 1180 - 1185
Bombaci M, Grifantini R, Mora M, et al. Protein array profiling of tic
patient sera reveals a broad range and enhanced immune response a-
gainst Group A Streptococcus antigens[ J]. PLoS One, 2009, 4(7) :
€6332
Cardona F, Orefici G. Group A streptococcal infections and tic disor-
ders in an Ttalian pediatric population[ J]. J Pediatr, 2001, 138(1) :
71 -175
LiE, Ruan Y, Chen Q, ef al. Streptococcal infection and immune re-
sponse in children with Tourette’s syndrome[ J]. Childs Nerv Syst,
2015,31(7): 1157 -1163
Lin H, Williams KA, Katsovich L, et al. Streptococcal upper respira-
tory tract infections and psychosocial stress predict future tic and ob-
sessive — compulsive symptom severity in children and adolescents with
Tourette syndrome and obsessive — compulsive disorder[ J]. Biol Psy-
chiatry, 2010, 67(7) : 684 —691
Luo F, Leckman JF, Katsovich L, et al. Prospective longitudinal
study of children with tic disorders and/or obsessive — compulsive dis-
order: relationship of symptom exacerbations to newly acquired strep-
tococcal infections[ J]. Pediatrics, 2004, 113(6) : e578 - 585
Martino D, Chiarotti ¥, Buttiglione M, et al. The relationship be-
tween group A streptococcal infections and Tourette syndrome: a study
on a large service — based cohort[ J]. Dev Med Child Neurol, 2011,
53(10): 951 -957
Mell LK, Davis RL, Owens D. Association between streptococcal in-
fection and obsessive — compulsive disorder, Tourette’s syndrome, and
tic disorder[ J]. Pediatrics, 2005,116(1) : 56 — 60
Morris CM, Pardo — Villamizar C, Gause CD, et al. Serum autoanti-
bodies measured by immunofluorescence confirm a failure to differenti-
ate PANDAS and Tourette syndrome from controls[ J]. J Neurol Sci,
2009, 276(1 -2) . 45 -48
Rizzo R, Gulisano M, Pavone P, et al. Increased antistreptococcal
antibody titers and anti — basal ganglia antibodies in patients with
Tourette syndrome: controlled cross — sectional study [ J]. J Child
Neurol, 2006,21(9) : 747 -753
XUFEHRE. L 3 B A% A R I B R R RO G R Y BT 5T
[D]. 174 PR K ,2006

(4% 76 W)

- 129 -



