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Involvement of the Soluble Pattern Recognition Receptor Pentraxin 3
in the Pathogenesis of Pediatric Diseases
-from Kawasaki disease and juvenile idiopathic arthritis to novel coronavirus infection-
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Summary

Pentraxin 3 (PTX3) plays an important role in immunity and inflammation. It is produced by systemic cells such as vascular endothelial
cells and macrophages in response to inflammation and may serve as a sensitive indicator of local infection and inflammation. In
clinical practice, blood levels of PTX3 have been reported to correlate with disease severity, response to treatment, and prognosis in
diseases such as sepsis and Kawasaki disease. We will discuss the role of PTX3 in pediatric inflammatory disease, focusing on the
significance of PTX3 in novel coronavirus infection. We would like to emphasize the importance of anti-PTX3 antibody as a new
specific marker of juvenile idiopathic arthritis unique to children and its clinical application.
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Fig. 1. Amino acid sequence of PTX3 and Pentraxin Family.
From Product Information Page; Pentraxin3 ELISA Kit from Cosmobio,
Japan

https://www. cosmobio. co. jp/product/detail/01340016. asp?entry_id= 960
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Fig. 2. Schematic illustration of the roles of PTX3 in NETs.

The PTX3 present in NETs forms a complex with other NET component
proteins, including bactericidal proteins. This might enhance
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Attenuation of histone
cylotoxicity by PTX3
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microbial clearance via synergistic effects. NET histones exert
cytotoxicity toward endothelial cells, but PTX3 attenuates this
cytotoxicity through aggregation. Thus, PTX3 function to maintain the
balance of the beneficial and detrimental effects of neutrophils.
From Front Immunol. 2016; 7: 344.
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Fig. 3. Plasma levels of PTX3, NT-proBNP and Presepsin

during the disease course of KD. Unpaired Student t-test.
Comparison of the level of PTX3 (A), NT-proBNP (B), and Presepsin (C)
in healthy non—febrile controls, non-KD febrile controls, and KD.
Between—group differences were determined using ANOVA and logical
regression analysis. A: Circulating levels of PTX3 throughout KD. B:
Circulating levels of NT-proBNP throughout KD. C: Circulating levels
of Presepsin throughout KD. ns, not significant; *p < 0.05, skp <
0.01, *xxp < 0.005, skkkp < 0.001. HC, healthy controls; Non-KD, non
KD febrile disease; at the time of onset of KD or before IVIG (Pre—
1VIG), after IVIG (Post—IVIG); Conv, convalescent. modified from
Front Immunol. 2021; 12: 624802.

4) FRlaaF A VRAREYE (COVID-19)

COVID-19 FEIYEIZIB W TE < DREFITHB N T
B FHERHI I 35 L O RIS PTX3 Z i L~L
THRELTWD Z EBHALNI/2~T2, COVID-
19 BEIZBWLClET PTX3 IBEO ER AR S
AL, COVID-19 ABEiEE DL BT i,
PTX3 77 28 HLFETESROMSE L= FHIIR+ L& LT
PWRORIE~—H— L0 HEAL TS EHEIN
7o 16, F7o, iMiE PTX3 AR EFEE & EOMB
&Y | IMIF PTX3 ORI ABERE I EAE B
EHRFET 2 OIZHENL Y, COVID-19 B O U fHE [
EOIREY —7 > N B AREMER D B & O
LD 7, 2020 FEOWATORRD ABGEEF DR
30 HEILIEZRE 262% Th 7=, I LI-HBEET
ABERED PTX3 2 P gL Bl 19.5 ng/mL T o 7=
DIZH L, AfFHE T 6.6ngmL EAETHHT=
18 PTX3 | COVID-19 B3 0> HjiE B ke
30 HEMR A2 X OB U 27 2 Tl 2 FH
IR AL F~—h—TH D L Bbhd,




A B Unpaired t test C Unpaired t test
P value < 0.0001 P value < 0.0001
—— Mean £ SEM Mean + SEM Mean * SEM  mean & SEM
— 17.0+£1.46 45917.45 20.6 % 2.13 86.1 £ 10.7
S— 150+ n=45 n=16 150+ n=58 n=3
150 :
0
(e I | — —_
= - 1004 E 1004 -
E 100 £ ‘E, H ) - [
g oz £ = 2 :
Pt = - n E i n
B . S
= = P e Tugtt %
N ~ I - 0 LL] > ;;
IVIG doses 4 e,,\‘\ . I & 099
£ e
o
CAL formation

IVIG response

Fig. 4. Correlation between PTX3 level and number of IVIG doses, [VIG unresponsiveness, and development of coronary aneurysm.

IVIG res (+); IVIG responsive, IVIG res (-); IVIG unresponsive, CAL (+); coronary artery aneurysm complicated cases, CAL (-); CAL uncomplicated cases. PTX3 level and number
of IVIG doses (A). The Zero display shows an example of [VIG not in use. T-test between the 4 groups showed significant difference *; p < 0.05, **; p <0.01, ***; p < 0.005, ****;

p <0.001, *#***; < 0.0005. Furthermore, PTX3 levels and the number of IVIG administrations were significantly correlated. Comparison of PTX3 values in IVIG non-responders

and responders (B). Comparison of PTX3 values in patients with and without coronary artery aneurysm (C). modified from Nihon Rinsho 2016; 74 (Suppl. 6): 513-7.1°
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Table 1. Detailed character of anti—PTX3(+) cases according

to JIA classification.

’ . L Serology of anti-PTX3 Positive cases
Examined | positive Posml\'ﬂy RFQ) RF(5) ACPA(H) | RE(®)
cascs cascs ratio ACPA(-) | only only ACPA(H)
sIlA 8 4 50 4 0 0 0
ollA 17 7 41.4 3 4 0 0
pllA 13 4 30 2 0 0 2
KD ] 6 75
SLE 1 1 1 0 0
JDM 1 0 0 0 0

sJIA, systemic Juvenile Idiopathic Arthritis; oJIA, oligoarticular
JIA; pJIA, polyarticular JIAKD, Kawasaki Disease; SLE systemic lupus
erythematosus; JDM; juvenile dermatomyositis; RF, rheumatoid factor;
ACPA, anti-cyclic citrullinated peptide antibody.




JIA OFF SR B OhUREERM & LT, 1 PTX3
PiROFRAEEZRGTT 2 2 8 & Lz, ERIERK
FOMBLEE K (UMIN BéRkE 5
000014119) 3B X, BHIFEFERF IR mPLE
BB ZEBAAR UKEES 92) 15 CTEk
Sz, JIA GER] 38 B OHT PTX3 HLiR o) E ks 5
ZLLFIORY, 2K T289% (11/38) BEMETH
0. RABIE FREDBEERTH -T2, A RA T
IZ ACPA &t RA. ACPA Bt RA IZBIT 551
PTX3 OBERITZEN 2V DIZ% LT, ACPA [&
P JIA. ACPA Gk JIA (238 1) 51 PTX3 OE
KITFNFI. 35% (1028 #) . 10% (1/10 1)
T, ACPA [P JIA O3 @m O tER 2R L,
XV EHMIZ ACPA/RF [GPE « BEIMED 53 BIMENT Cf
Brd-2 & 5t PTX3 HURO GBI/ E Bl %
(ACAP-/RF-) ;9/22 fil, (ACPA-/RF+) ;1/6
. (ACPA+/RF-) ;1/4 ], (ACPA+/RF+) ;2/6
Bl CdH -7, JAIZBWTIL, ACPA/RF Wi
Btk D JIA Tl 12.5% (2/16) BHET, Wind
[ Td 5 sero-negative SEH T 40% (9/22) T
BRI — /e m Do T2 JIA OIFHLHE T sITA;
4, olIA; 7, plIA ;4 B GETH -T2, EHA
DRI, U U~ b A RRF M2, U Y
~ b FRFEEZ BEEROT U omAIZ BT
BRI RviE S viz, ACPA [21E5>> RF [&
P22 B0 5 B 9 I THL PTX3 HUABMETH - 7=,
PUPTX3 HLiRIZ Z 0 5 OFFROIR B~ — 1 —T 7
DISHATRENEZ A LTV 5, A TIE. olIA
TG MERI A & - 72708, DEH T ORET
THEENTIZRWEE X OND, 4%kiE. ENT
DL LRI X B 28 pTcomshz L v,
JA JEBIC 3BT 55 PTX3 H CHiko & 3% % Ak
L TWEEWEEZ TWD,

DL Bk ~7= X 51z, i PTX3 ik, 2 esh
ARze /B, WaffiE, IR, B8 = a1 L 2K
YIER EORB~— D —L L TOEEZR- LT
W3, £72, MEREZZILCOHETEH Y v<THE
BIZBW T, 2, WO ~—m—& L
THETHD, /. HFLPTX3 HUKIZOVTH,
SLE (231} 2B HAOHIEAZIZ L L LT, B
U U~F, EEMERPR MBI O R B2k~ —
=  LTCOHHENREINTEY, U r~FHRA

IZBT X OEROBFNIA R AL
2o

ETH

Ul
ZE

Table 2. Anti-PTX3 autoantibody detection rate according to

the positivity of autoantibodies (ACAP, RF, ANA).

Examined  positive cases = positivity ratio
ACPA(-)RF(-) 22 9 40.9
ACPA(+)RF(-) 6 | 16.7
ACPA(-)RF(+) 4 1 25.0
ACPA(+HRF(+) 6 2 333
ANA(+) 18 3 16.7
ANA(-) 20 3 15.0

RF, rheumatoid factor; ACPA, anti-cyclic citrullinated peptide
antibody; ANA antinuclear antibody.
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