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Biomarkers in Retinal Vein Occlusion

L 57 I N A
Hidetaka NOMA

FOABERPRZEIIRE R > & — IRF
Department of Ophthalmology, Tokyo Medical University Ibaraki Medical Center

(B5] MEEIRREZERE L, WEREEIROMZEIER T 28 EEEL 2T 28E8THY ., ToHIT
BEHET 2 ERIERFECH 5. e, PUMENEEMEA T (VEGF) HHEIE—RIRE S
DS, MR L COIRRIRPUIE R 5 % 29 2 BHABIAFAE L. VEGE DAL OH A 41 4 » OG- AR
BENTW5D, ITEOWIEIZL Y, VEGF I THREBRERT 2 EORERTR, A ¥ —ufF
V-6 \IRE SN D RIE A DA A UHATRERBICE LG L Cnw b 2 R EN, 2SO
Fid. AIERO T —) ¥ FREEBEOTET R L, MEMNMEREEY ES L, $72.0 8
TR (OCT) R OCT 7 ¥ ¥4 275 74 (OCTA) % H\» 72 HEIBIE R 1ML 7 B o0 72 = AR 1
MO FaREBEREE 2 FHT A ERENA A<= — e 08D, 5B . CNS LA N, < —
B — DG & S OHME F AT S 2 & T BIEBIOIFREIZ AN L 7248 I LIE 55 o 3 i 33

fFE3N s,

& U (I

MO IR FIZEAE (retinal vein occlusion : RVO) (1,
EERENIRTE L 22 EOAEEE R H T 58812
IFEIZ LKA LN L MEIMERE TH S, RVO I,
Sl D) RERRERIRASPHZE A S 2 L. MR IR 5 A A
FEJE (branch retinal vein occlusion : BRVO) & #f i
WUl B OBR B %€ JE (central retinal vein occlusion :
CRVO) 1ZKBIEN A (K 1)s RVO O 2 A
ERIE 30 ~ 89 KD AIID 0.77% T M H T 2,800
FABRBL T2,

BRVO (X B ERIRZC L ERCIEAMENIR & MR 231
HHE Z L LT b 720, BiROBELIEZILIC X -

TREDIEIREESEH SN, & L TEREON/IME
e Z A &M E R JE i O ELALASAE UL shear
stress 72 LI X D EIRAE BEERZ 0 . e % T
Bd B LK o> TBRVO RREET 520 — .
CRVO ARSI AL L 72 LB AR IS X 2 Ao
FROIEE R, HEI AL OERIRIN O AT RS & D 5
FET 5V BRVO, CRVO & b |28 B {7 E 258 7%
T&%TERTH S, BRVO Tld, FIEN S 14E
DAIZ 5 ~ 15% CTHBEFIE A A L, 2PECRm 1%
HARIZHERE S 5Y, 2hid, fEIMEDREIZLD
HIRBER DL HESNL DS TH 5% —77.CRVO IF,
HEOMNMET 2R, HEIZL22b 5T ET
B ENLHNY,

S84 1 H S H=f, S84 4H 7 H=ZH

F—T— K RIS, MBI, A b A L ETEWIERE. LT I &
HAEIE 0 T 300-0395  FRIRIEFREERR NI RO 3 TH 20 15 HREERRFRRER L v ¥ —RE

TEL : 029-887-1161 (7504) FAX: 029-887-6266
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BRVO
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CRVO

X1 HEEEIR S ZERE (BRVO) & #EEA.OHIRBEZERE (CRVO)

BRVO 3 X UF CRVO |
IEEHICUEL TV D,

ZHE T, RVO IZHF ) BBERIE DG IZ BT,
BAIRGEERE 22 OB x 7 7 T —F DR A DN TE
725, TR AR S N h o727, JHE, O
FRRE I IMAE N2 I 5ER 7 (vascular endothelial growth
factor, VEGF) D525 57 & 70 o TLLSEVO | i
VEGF #E DB ZEATRHEEHIZHEA | A%%vmm%%

B TR 5T % 17 9 $L VEGF SRIGHE D5 — 18R
EoTws (K1), LAl —E CHEBEEED
B3 L7200, PLVEGF $EiRE EEME%mﬁfm

PHIET 5 Z &5, VEGF UALOZERDEZ D X 7
ZALICHEG L TWAEZ EEREBLTNS, LTz
735 7C, VEGF UMNDNA F~v—Nh—%fixbZ L

TR R G IS AR E B 2 50 SO
T@onuﬁﬁﬁﬂ%@Kﬁﬁéﬂfﬁ7—ﬁ—
IZDOWTIRR TR,

1 Y1 bH12
1) REETF
Aoz, UTORERT2IRAICHEEL. RVO L

PO BBERE IS L Twa 2 & %iﬁ%bf X720,
C OfEHR % %2 F HUVEGF MO FE I8N - 726

WZAE D FEBEFIE (2% L TP vascular endothelial growth factor (VEGF) FE{GE A ATV, T BT

(1) VEGF

VEGF (&, RERFIC L o7 7Hll., MR
RN, IS N BRI 72 & 4 e MBI T FE
SN MIENOT 7T 7 149 A Y b OFERS
= fi2 # L. zonula occludens-1 (ZO-1) % Occludin
REDIA NI ary Ry ED) LB
FHRESE, MESEAELZTESI LY, 51
VEGF (3 JEIl B & O BEFEOEIER & & A EI2H
BLTW2YWW, 2z Ehs, RVO Tl M
PAZEICPE D MO KIRFIC X ) VEGF 2358 L,
MEZBPEPTCES L, HBEFEZEL 5,

(2) Placental Growth Factor (PIGF)

PIGF |& 25kd O — &K &H T, VEGF 77 3V —
O~ E T VEGF & JEH 1M A R W11 PIGF 1,
VEGFR-1 (25N 722 1) 77 > B CIAEHr A 2 e L.
PRI > B i & ek & RIS 517 & 512 PIGF
X, HEkE~om 7 7 —DICBUT B HRE T REA L
ELEERB L, RETOE A% RAET 5,

(3) Platelet-derived Growth Factor (PDGF)

PDGF (Mgl iladeE & IRE IS5

ZwmHES X DY A M A Y TH DB, BIREE

(2)
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fLIZ & o T AME T 9 % & NEZAIRE 2> & PDGF 7%
JoEd 5" PDGF (ZF ¥ v T AT O FHE Ik
H 52 &6 M EEMETTEICE b > T 52,
SO ICHEOFEBRICB I 2 MBS 7 A b
O 4 hD) 7 b— MILES L TWw522,

2) RERENF

VEGF Z I UOMERFIE, mialk L7zk )i
RVO 129 HBHFIEORRREIC B W TEE RV A b
A THBN, WEHNFDATIORELFHHT
5 EIETEL R 5 PLVEGF HEIHE LT 17 -
THEPERIEATS L2 ) L P 2 R SEGI A
ETH0LTHILY, 2D LiE, VEGF UStoR
FTHEGLTWEZEE2REL TS, FLid, U
TORFERBESTHIRANCHFEL . ZDIRREIZES-
LTWaZEa#i LC&2¥Y, 25701 NiiE
MWZNT LRIV TWDL I b bEMITS
na 30)31)0

(1) Interleukin 6 (IL-6)

IL-6 (T RIEMET A M h A > T, KEEEICL->TH
B2 A <o Mt 3 B R 7 & T ES B S 5P,
IL-6 (& actin filament O FFCH1 O #F5 F. B 82/ g [
DF v v TREETMOFHE %2 M L CIE N B EE
RIS LEMZ AT 5, & 512 IL-6 (LM
TR EHIAL % P 2 5l b fH 5 T 53539,

(2) Interleukin 8 (IL-8)

IL-8 IXJEVES A b A T, BINSLERLA M L
AN & o THE W BN 7 & 5 FH S 5373
IL-8 1&. I MR M~ F MER O 3% 35 % 30 &
AN ) R A I AP VAC/E - & Ay
L¥alb—b$52812X0, MEEANMZITHES
o %41)42)0

(3)  Monocyte Chemoattractant Protein (MCP-1)

MCP-1 (ZELEr £ 7 A T, BRI L, BRiLA
b L AR X > T MCP-1 DFEHATLHES 594,
MCP-1lE~v7 077y =Y %3 Los§45HIME%
FHE L rolling R ¥ 55 & #n & &%, % 72 MCP-1
EfAT % tight junction (ZO-1, occludin) % FFACLY! &
H 5,

(4) Intercellular Adhesion Molecule I (ICAM-1)

ICAM-1 1, #¥EDT T, KEERIC L > THEES
F BRI 2 & A L TRBLE BT,
ICAM-1 {3, IMERE~NOHMERO T —) > 7 & HIf
RANOEEXFEL, MHOEHE L 72639,
RVO TH HIMERDO T —) ¥ 7L EESBIML., 1

PP NSRRI ZIEIC BT BN < — T —
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AT 2 2 EPRERINTVWBY,
(5) Interferon-inducible 10-kDa Protein (IP-10)
(CXCL10)

IP-10 (CXCL10) (&, EfLEr €A A > T o0
77—, WNEMNE. BAEFARr s BIH S N S,
IP-10 (CXCL10) (X, ~7 77— 7% EDELE
FOEE LTHER L. T AV S— 1 BIGIEIRE IS
5 L. MR A SR e i & I EAL T Ao TP-10
(CXCL10) &, WMo HE L, 7K b —
VARFEST LI LY MERAEREEN %
9 5%, X5121P-10 (CXCL10) (&, PRz A H
W23 L CEIMERE 5 L rolling o #545 % HifN S &
5z e, MEEEHITHEICES L Tw %,

(6) PTX3

Pentraxin (PTX) & C o4& H (CRP). MK
7 304 FP, PTX3 DX Y N—=05 72 5 Al S
Y RIET 7 I —Tdhhb, CRP LIET I T
A RPAEIHETHERIN D DI LTI,
PTX3 (& I N R L R A a2 & Dot
HKROMILIZ X o THEA SN L7, PTX3 75
HHT 5 L. BRI FEREOEFAE R b,
MR EG SN DY, EHIZPTX3 X RIEICBIT S
FIMER OB E 2 FHET9 5 7260, M & &I ITHES
%60)61)0

(7)  Angiopoietin-2 (ANG2)

ANG2 |F, MENEML EoFoy v % F—X
M5 (Tie) 2 EMBEAEA T % MEHERESF A b7
1 Thb, EEERETIE, ANGI 25 Tie2 I2HE
L&V RS 2 A%, Kl 7 & OJRREIRE
TlX ANG2 SRR 2 &2 S 5B L. Tie2 I2HiA
NZAEA T 52 & T, Tie2 Bl A NG L L. M
e FrAEMERK. AmskodEE, <)%+ 4 bo
Wik 2 B L 3 B SRR A RS 59,

(8) VEGF %%k

VEGF ¥ 7 F MEZE I ZEEANDFEEIT L) LG
A, MEEZIE 2 DD VEGF %1k (VEGFR-1 &
VEGFR-2) 7358 L T\ %, VEGF X\ FIhd
SERIEET 5 LAY YL NEEL S L, b
FUA) YBALIC K > T TP MRED AT — RS
FMEN L5 VEGFR-1 IZ EICHE/~27 07 7 —
JIZE o THEB S, VEGFR-1 ¥ 7 F REIX %
FEFAANOHMEROB B IZ B\ CTH&EI% £7- L Tw
%1999 | PIGF | VEGFR-1 |2 RIICHEA L, H
Hi~vra 7y — DIk DHBRIN T A LB

(3)
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Hl#$ 5" —J5 . VEGFR-2 (2N Bz IS THEBL S 41,
VEGF L#ET 5 L. MEEAMEZ TTE S 5720
T7%h <. BE K ¥ Td % nuclear factor-kappa B
(NF-xB) #% 4 L C % 4E B # % 7 (MCP-1 %
ICAM-1 72 &) O3B %E7y 7L Fa2L—ML, ¥
TFAZER G T A, B, VEGF 24k &
SAERIME ST E ZEBICHE L Twa®?, 2hb
DPAERDE G T3 FIMERD AL R I PR~ D F
HEESE, ZOMKE, MEERELITTES S,
P EORIEA S, RVO (2P AR IX. VEGF
HEOWMERTIZMZ . IL-6 X MCP-1 %D % /1 7%
JIE RN T A 5 L T %, PT VEGF SRIKHLHI
RLHIEFIOHEIEIL, SIS KERES T OES %R
BLTBY, REIZIL U/ZPLVEGF H L 2504
FEEDFENGIT R HEE OB P EETH 5.

2 JtFSUWTEET (Optical Coherence
Tomography : OCT)

OCT THE LN/ BIZ, FFRENICEIDIRED
TEREAIZAL Z M ECE A ARG TH Y, DT

HRF
BN E i

2 SetdlEst (0CcT) Omif%k

B84 F3h

DIIELDODNAFY—I—%HFL TS (¥
2)o

1) Central retinal thickness (CRT)

CRT (&, HPEFME O FEREE 2 57§ 5 LTl
Ilmm NOMREE L L CHIETEL2EELR/NA I
Y= —Thb, BHYTIX. CRTIIH D EEE
WA 2 A7 & & B2 CRT E#L 3
FLOMBEL L 2™, ZoTEEL, MRS
T BB RO MR O R S5,
MANYCEEIZBWTEELEHZHoTnwLI L TH
%o CRT IX. VEGF 7213 T7% < IL-6, IL-8, MCP-1,
ICAM-1, IP-10 7 & D SHER ST DO LX)V & F =
(ZARE S 2279 {BIRETO VEGF IR E VI &,
PU VEGF #Eih 9 T CRT 25# { 3 S . VEGF 12
LD AN AP EBFEOEELBERNTH L &
AREENDT,

2) Ellipsoid zone (EZ)

EZ &, HHNEAETZ 4 >0 Z & T, FRICHEE
EOMEBEIREZ 5T 2 ICEERIBETH 2™,
OCT k. #EAVE L, FHEFIE (ELM), EZ, HHED

BRVO (Zff 9 BEHEFIE ORI 12 3\ C. Central retinal thickness (CRT). Ellipsoid zone (EZ). Disorganization of
the inner retinal layers (DRIL). #8EAFEN, #EM iR (SRF). @R EREE (HRF) . IREEEZRL T2,

(4)
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A (1z2). BLUOHEEGOSE LE (RPE) 450
EEE DS % > T\ b EZ DR7zILCTwWiud, it
VEGF 316 H A OB 1Y LA S 257 EZ AR
ETHIUE, P VEGF SIARESIT AR & % 555,
& 5129t VEGF i Ok &, EZ OUEHIZO 2%
ﬁg%wo

3) Disorganization of the inner retinal layers

(DRIL)

DRIL DAL, #ENE. 3 7% b 6k
= -PHEIRE (GCL-TPL). PEkIE (INL). ~HEIR
J& (OPL) DA Z=Bi 52 hef & L. HiMi & o
FEETH AL O AR RS R 2 S L T b, SRR,
DRIL OFEFEEIE, RVO (2B 5 EI10> FHAEFE & B
L. foveal avascular zone (FAZ) D¥EKB LU EZ R
ELM OAR4 LM LT 2%9% 0 X 512 DRIL 13 &
ML OCT M& &R (OCTA) THIZ I b EE
EMIME# (SCP). Wik (MCP) & kg LM
¥ (DCP) OIMLkEE & B# L T 25%%, DRIL
MAEAET 5 & $L VEGF FIRHE IS B W TH It
DHBIIARRE 72 5599,

4) WEANER

HEPE 2R o P Kk, CRT Bahn, #HEALE X
OWBFEDO IO %035, $12 GCL DEEN
(X, MENEANOKRAR 15 L GCL EE%E b 72
59, L7zho T, MBFEILHEL TWDHICH
PrboT, BRESFRT AL BIOARRE R L,
B2 GCL IZFE A d 5 & . $T VEGF RO KIS
DPARE R FERKE LT3 5%,

5) #RT& (SRF)

ZPEITIZ. SRF 1E. RVO OF7 70% THRS1LS,
SRF &, IL6, MCP-1, ICAM-1 72 & O 4% 4 B #4551
D LML TWa%Y, HERIZL 2D ST
SRF 25F§ft 95 2 & i, SERI 5T O S BASFift
LTEBH., BUNRKREE 2> TBOY, H VEGF
FIGEIEILT 5 L) 1% b,

6) =SRHERE (HRF)

HRF (X, OCT k. RPE & [dl% 22 LDl B o 5
e FFO BRI 22 HIROWRZE TH 5o HRF 1,
EHfbsnzI 707y 7THifaE 2 5., @i
Bum 5 20 um DY A AT EOHEREIC DAL,
RPE |2ify> CERT A H 27, 327027
7 MU % f% 3 A CD14, IL-1B, IL-6 72 & O J%4E
AT AT 27200, RIEOIRIE L 227, &5
|2 CRT B £ AN (IRF) DM, SRF DFFAE,

PP NSRRI ZIEIC BT BN < — T —
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BLOEZOARELBELTWE'Y, #EENEIZS
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DIEIEBIFTH 5, & 5124 VEGF %D
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SEE 7217 CT7% { . EZ % DRIL & O I5EH & Hi ke
FHRLEBROMZ PN TEL2EE LY -V TdH
Bo F 72y M TR BORH AR B O AP AR L S D
G- 2R L, R OREIZHES L Twb,

3 XFHMBMEESR (Optical Coherence
Tomography Angiography : OCTA)

OCTA &, 52 % 8 37 (S HE I B i %
BILT 2 IEREN LR TH D, SCP & DCP O
Hamdfbd 2 2 L TE, MEEREE, /i
BEORE B LU FAZ OILKR%: &% HBFIZHIE T
% (X3)o LA L JFFIZ CRT 25400 um %82 % &
Mg OEARIZ L LAEHLL T — 25 &I L,
OCTA HIEDTFFHME AT 451,

1) Vessel density (VD)

VD &, MEME % ERm(LTE LN T~ —h—
THbo VDIE. OCTA THROILSFHEN TS
INAF < —H—"T, MEWEDED B HEBOEE % K
Ml CTwb, VD DT IZ.SCP & DCP TEIZE X 11,
¥#12 DCP D FENHHE TH 511, DCP I1ZHE
JEIARAELTBY . BICHIROEEE TR I NT
B, MEMZE, METE AL LOCZ0%O BN
xf L CIEZ D =, 72 DCP 1 SCP & ik LT,
HENMATE 1C & A I R — b4 7w, DCP I,
HZ AR & AR EE 5 2 mE T 5 it
;T A% E T, INL & OPL [H o FHI8 12 ML % it
FLTWDY, X5 T.DCPEENHEE L WVIRD .
D FHRITEFTH S, LA L. DCP D VD D
Ak, \IET EAZEICHEL TV 2%, VD Ok
AE, HEFITE DA F 721 BMINE O RAMED
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X3 SET¥mEmESEs (OCTA) O
IEPAZEM o F kg BN 7 (SCP) B & URkE T

B# (DCP) OMEHE (VD) IXEEICHRN TV L0, M

Ml (F/) 1ESCP-DCP & (2 VD 25 L. EIEE, (NPA) # 2 LT\ 5, SCP TldH LM (FAZ)
DILREN T I FEFAT X B, F72. SCP LIl L C DCP THIETMIMAERE (MA) 2L WBIIRICBIE SN,

TN SEL TS, VDAERR SN D &, 5
FHE DR H A 7% VI B VEGF 3G R 1% O
VD AL, FEBEL D DAEFICEWY, Z0HH
(&, BB O AR IR % 2o, HE B R
DFFEE LR TLIREEDLH 505 TH L,
2) Nonperfusion Area (NPA) & #80%EE M
EZ (MA)

NPA % MA (. SCP £ 1) & DCP THZ IZHI%E S
BN HE 1 DCP I, HT VEGF 3EiRE % O B BE
RO L AT 5", PU VEGF 3G, NPA
A L. 512 DCP C /I i A3 2 3% 3 51,
SCP & DCP DAY B#f-72 & T VEGF FIGHE % D
A deEy 5",

3) FILBENET (FAZ)

FAZ DMK % & BUERRE L 72 211907 4t
VEGF 3674 O FAZ #i/MIH I SE L MBS -
72", ¥UVEGF 3£ % #k#i 3 % &, SCP & DCP O
FAZ 1 R1%., fi/hd 5",

DB 5 OCTA (X IERHE A 12 f MG B i

ERFMTE, FFIZ DCP DIME AT % FAZ I
KIFHNTFEAR LR CHBE L T 5, MitiRED
O X, T VEGF DG SUS 7 O #5587
WZHEHATH S,

4 BWREREER (FA)

FA (LM & SRR % 3§ 2 L CHEE L
Bl AR L, EBERE OIS AT K TH S,
1) MmERH
MERHIZ. §4 VY r 7y a vEELEMED
MR e Z R, mERHIE, BAmERE R
We . BEAMEOEBEFIE S B L, (GHE%O CRT B
hn X OB VEGF 350 a4 = A 5", VEGF
OWFFEINMZ T, ERMES T O FA, HIiEk
O MIEEBEAEOZL, B L ORI HAL
DOFEREANE b A B & TUiE S8 52091000

2) HEBEM

TEHE R 1M o0 JiE ) T 13 Pt VEGF 35 2 O #7713
REE B2, —J EBRIMA W E, T
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VEGF 35RO BIFTH 5512

U EomMA2 5, FA X, IMERE2»S55 14 b v
Yo va YVEOKREASY ., ERIEL,SHITHR
a5 ETANRTH 5o IL# 2 IRH B Mo
IR, BRI HDA R D) A 7 2R L. 6
EERFHZOFRENIER LT\ b,

5 M

HI7E L7z & 9 12 RVO 2S5AET 5 & SHE R 5
THTCHE S AL, RATAIIC RIEDHE & TV % O[]
W\, SIESUGOAER & LT, I PZEFIRICH
MERDEFE L TL A7z, MEEMK T35 &
MWMInsb,

1) EHhOBEEMME MRREE (blood flow

velocity : BFV)

F 4 1%, Scanning Laser Ophthalmoscope (Roden-
stock) & HWT, EHEOEBMINE DT 2 b8
AR CTE LR 7 MR L, B0
EHl M4 I # - (blood flow velocity : BFV) % 7
DV NVEIETHIE Lo SOOI N L @EELE L,
HIMERE Z 2 5N T 5, Z O % T L 72
KA. BFV 3l & & i L TRl 55 %> BRVO
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&, BILEIZ X 5 shear stress EEHINIZ £ 0 &N
&g Z#E SN, ICAM-1 ZEH 25T L.
ICAM-1 8312 X 1) FHIERD rolling H75 A385 /0 L
TIHEPERT T 2700 E2 5, FA4MDBFV &
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D. VEGF D L) ¥ A M A v OEEZEIRT S
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Wikt x FHI$A 2 LI LD, MMM O IZH
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2) MKE

ZbZ b RVO T %K L THRIET 5205, 4
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=2OD%EFE (Virchows triad) 7% 5 LB I T
72 bt MR (F ek 7% &)
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T’ 41X, RVO I ) ¥ BEvR I 55 126 L BT VEGF
G O P, Laser speckle flowgraphy % i H L T,
Pt VEGF FEEH RN AEINE oM 2 fEd 5 &
[EFICHT VEGF 3EOESTERICHIE K 2 FRILL . RIE
R 731U B % multiplex ELISA CTHlE L 720 D
S MR I o IO R & S8 B ) TR
(ICAM-1 % MCP-1 7 &) 134 2 (MR L 72180180,
RVO BE Tl&, BEIMEIZ X 5 shear stress HEANIZ &
DI AN EENT &R SN RAEHES T
DFEBMRTCHET 5 & HIMERDEALRFE D FHE S
N, MEIMEO MR TS5 2505,
S ORI MR T A5 2 & ARRERY 70 %
PZERHIR BRI E A LR T b EEZS
N5, FIZ CRVO TIEIERIMA 20 & A (2R84
L2319 CRVO (3 BRVO (2 H~ T 484 B 5
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b2 S, MmimE R mitE oK TIiE, &
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6 7L71E

L7, L= =T LT A—=F —TllETE
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W ZEPLREBICRIENES L Twb, 252D
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SHMM SR CBI%ENTREZ: 7 L T {HIZ 30 photon counts/ms
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Biomarkers in Retinal Vein Occlusion

Hidetaka NOMA

Department of Ophthalmology, Tokyo Medical University Ibaraki Medical Center

Abstract

Retinal vein occlusion is a disease presenting visual impairment due to obstruction of retinal veins, with macular edema
being the primary determinant of visual prognosis. ~Currently, anti-vascular endothelial growth factor (VEGF) therapy is con-
sidered the first-line treatment ; however, refractory cases exhibiting treatment resistance or recurrence persist, suggesting the
involvement of cytokines other than VEGF. Recent studies have clearly demonstrated that, in addition to VEGF, growth factors
such as placental growth factor and inflammatory cytokines, represented by interleukin-6, are deeply involved in the
pathogenesis. These factors induce leukocyte rolling and increased vascular permeability, exacerbating retinal microcirculatory
impairment. Furthermore, quantitative assessment of retinal thickness and vascular density using optical coherence tomogra-
phy (OCT) and OCT angiography (OCTA) can serve as useful biomarkers for predicting visual prognosis and treatment
responsiveness. Integrating the use of these multifaceted biomarkers with technological innovations such as machine learning

is expected to advance personalized medicine tailored to the specific pathophysiology of each case.

(Key words) : Retinal vein occlusion, macular edema, cytokines, optical coherence tomography, optical coherence tomography
angiography
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on the Concept of Failure of the Posterior Cervical Supporting Structures
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BEREIICEHET 5 5 O TH ) . HRIELBFAERERGE
DOHEFTEE 2 BHFIN LT 5 2 2 HIWE L Tw
%0

Z O H E B 4> # 1E. Chin-Brow Vertical Angle
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Grade 2: tB5}4RfE Grade 3: 5e2#f{E  Grade 4: HEHEM

Grade 0: 1EH. Grade 1: FUGEZAL, Grade 2 : #5105, Grade 3: SE&Wr%. Grade 4 : FHIMNHHE D B IEENE %

P IRREZ TR

(CBVA). JEBAZIC 31T 2 FEEE H BHREE'S ., 225
N2 QOL e L AR AHB &8 L. Hi7e 2 WG T
RoFEH|IZE X E 59, DHS OFEEFFME L O
PEREIBE E DR EE & 9 2 ¥R & L CERRMA
MEETALZEDHLNE o7 Thbb, &
MRI (2 & % TE# EFANIE  DHS &[5 KT OfE 3 ]
ELTHZ DOEROVH AT B Z . FIEE %S
e &\ ) TRRE IR & & FEAH T 2 R W AR &
b

A =

EROF 1 RIUL, FH, E@fkehoe Lk
WHERETH b WAL E 3 P RIT- 721212, &
AR & FRD 72 A R E 2 Mkt L. - 72 <

BH I UGBS I S Tl 2 G5 %0

1. REFEHEE

F¢5E 1 DHS CTIRIIHERE MG Z0E ) 2 &A% <,
PRAFEEIZ B CIIINET 7 14 2~ b ORIE % B
THLILENEETHL (M6), T DIRFEIEIL,
HERAT ZEHE MR BEDSFRAT 3 A HIEBNIC B\ CTHRIZARD
TH 2" BARM 2 RAFHEIE, FE R B,
HEaE D (GHEMRBREEIE) . 2 - 25REo
ST 55,

A2 OBETTIE, B R R 25T RE 7 5 6112
BWTE, RIFEHRICE ) —EOLEIHESNL—
Jiv MEAESTIREEEEDIE L (RN EHURS
nTwa,

6 T FADREBEEIIN S A R IR R OB M.
Nttt B DIBIE S & ORISR OIESMENEHRE L TEETH L 2 L 2R T,

(4)
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a

7 A REBEEE IS B HEk O FATEH

a~c: RABEMIZ LD RIRIT 74 A > MASET 255, FHETHIROHIRCHBEMERRED ) 27 249

2. FAAEDOHEIS

PRAFR IR Z R L

KPR A

- HEAGEEIENE L CHIBRS LS

- BHFER SRR IR B

E o THEBI T FHBEI R S b,

itk DHS (23 2/ RHiiaHe & L T
MAERSNCTE7z (MW7) EEMIEIRET F
4 A2 NOREEY 7253 — 5T, AT E)
355 D 1) PR R B B HE [T i 52 & o> o 7= RE sS4 R S
fb)évmk

FiTABEOAMED

H 23 JEMERE (Dropped Head Syndrome : DHS)
RS B E . JRANE L CRAFIGIE % 45— %R
ET 5, L L, RAFEEICHEIMELZ R L, BELR
HPHEES HEAHIEOZEH KT 22 24E
BITIE. FRGESRE S b,

&Sy JERMAZFEMEM R X AR BV T HE R
DARRE R AEFI R 1 H MRI TR ZEREO &
FEMGE D TRIE SN B IERITIld, PRAFEHRIC X AU
FHIRE LI, RN ADERDPRENWEZ R
b5Nb,

1) DERD TG & o R 5

C i E TDHS 2§ 24 BHGEHE & L Cid, &
i e & TR L LB IEFM 2% (e S
T &7z BEEMIZEIRET 74 2 > b ORIFERICE

EV) ITIIARTH H—FC. FMET B OE
R HIBR, BEEEHEREEED ) 2 7 BEEEICBIT S
R APHE. & Vo ZREAPRRH IS TV D,
& CIZHESEYE DHS CTld, BUEESRE TH 5 IE
BlH % <L Tk E2 A3 2 RRERE | 123 LG
FIREEZIT) L OREFERSINTEL

2)  FRFEEBSCFRRRRE T &\ ) B e TS
IL4E. DHS % BRI FRE &k ot & LT
P2 ZIREME D & FEIEMNIAKAE L 70 W IHE
W - MR B LA RBETMHE ST
Wz (X8)"7,

RPN OFEAR AL

- BHER SRR AR O PR

- PRIAFR SR DR I

- FEMEWT B O 1A

12BN . BERDEEM &I R 7 2 RN & FR
T5LDTHbD,

3)  TEBUHT PR OO RERL & EIS

TH PR - FlORAN (X, 52 MRI CIH &
ARG A RIE S, O BEEMERE 2 D 2 W AES]
WZBWT, EXIZEHTH %,

AR OFE L LT,

- ERE IS D I LR W ERE RN

- WEIRATIC X B QOL HEFF

BTG U TR 7 B RN O FEAT A RE
EVSTZEDBIT H NS, MEROEEM & IXR %
BIRHEEIE TR T 2 b DTH b,
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8 T FAYY REBEREIN T 2 BT FF A (fusionless surgery) o
a-c: PRFEICRIRE L T - MR 5 2 LT, BHEPCRERE O IfE & FMETT B Ol 2 X A o

— T BUETESEERIERCEEERE & 2
T HIEFI T, EEM 2 R £ 72138 2 BEDS
H5bo

$7% b5, DHS OFMGEHEIET—HETIE R <, W
REIZIS C7ei B IRP AT R TH %o

4)  FATEFGEIRIC BT L WG R o =M

S ENAT FEAE R X B & A HREERREMM B & O 52
MRI (2 & % 23 SR O P, DRAE TG Ak
WO, FRIGED 5 A I ¥ 7 BEEM D%
HEFF RN 2> 0 IR 2 I3 5 £ C. WO THEERE
WAERMT 2, INH A DY 7HETMIC X
D, [E %3 XEDHS] & [ 8 T s g%
DHS] D#ISFZ WIS RE L 72 %o

SHORZE

DHS &, H—OHKTHELZEETIEIZR . B
B OIRREDEIT N AT DIEBEREE L CEET 5
VD B o WEEN FEMEMR R X M & 5552 MRI % A4l
HREDETIMGT 5 2 & T, FRAFREHEIC L o> Tk
EDHIFECTE % DHS & RN FHTEE 2 G5
~N & DHS ZERRIIZHF TE 2 X912 %) o20H
%o

414 @ DHS @2 Tl HIZTE L 232 b
FFBZERBMET2OTIER L, HEHEETE
B U720k FREER IEMEICERA L. ALt
DWTEHEREZBIRT L2, BEOEEED S
LFCTERIIRLEEZ LN,

& A

L ET 20 REBEHE SR AR SRR R OBl
ELTHBIRSIRETDH 5,

2. JEBMETHEMR X & 55 MRI % fl A b
,@—f:ﬁﬁtﬁe%ﬁlzmﬁ L:%d< ‘(é‘}%ﬁ_ﬁ‘?}i’ci‘ A'fi%@ DHS 54//\
HE\Z BT B W72 e L 7 BT RENEASS B

COI BAZRIC « AR SCHFENA B L CThRIc
TREZELEHYFHA,
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The Current Landscape of MRONJ : Risk Stratifi-
cation, International Guidelines, and Emerging
Therapeutic Approaches
INETFBERL > — RO EE TS VR8T -
A i
FURESVRL 2 0 BT
RSy
Department of Oral and Maxillofacial Surgery, Hachioji
Medical Center/
Department of Oral and Maxillofacial Surgery :
On HASEGAWA
Department of Oral and Maxillofacial Surgery :
Daichi CHIKAZU
AHTHE12 A1 HEZA, S8 4E 3 H 3 HaH
F—T7— K : MRONJ (ZEHIMEFHTHIL) . LA
RARA—b, TIART, BW
WCHRMISE A8 A B

& U o

2003 4E, Marx 25 AR A& h— MG HIZER
REZRTHEEFEARE LY, Wb LEAKRA
A A — b BEEFHE 50 (bisphosphonate-related osteo-
necrosis of the jaw : BRONI) 7SEiRAY 2B S
b X kotzs TDH%., FEGIEEDAHR W THEE
BE&AS 346 S, 7 &) o DRE S T AV BE
(AAOMS) £ 2006 4EI25 A2 7+ — A2 X AW
REZ T L. 2007 FITRMOLBANAT v a v -
8= (PP) & LT - Bk - EH 2R
LYo Dk, fREFIE AR AR — ML
EE 59, RANKL liFEH (77 A~ 7) RIMEH

AL IRAY D . IR S BRONJ 2 5 FE 5] B
FHEEE (medication-related osteonecrosis of the jaw :
MRONJ) ~NEJER SN (R 1)o BRAIICIZER
FORE, BEOGH. WERPICES AT -
S (F2) ZEIRICEEGEPERE I N, 4 PP
X 2 OFAIZTR - T [IREFEFGS 25 [HERIZ
B U7 B ADRIE L | NEHHEINTE /2, B
TE. MRONJ IR CIEANEF D A7 97, TESFINEE
BILHVEE. FURIVEE. WIREREF 2 SO BRI
HETREAIHEL L THESIT LN TWEYY, %
BAFCIE. HE L, B4 2000 4E1%~ 2010 LT
F% [BRONJ ). D&% [MRONJ ] &5,

MRONJ S0 CTEHEH I N2 ERE LT, $£—
12, EARARA— NRFIRT ) A< T 7% EOFWR
IHPHIEE DS iR FE - BHREGR TR L LT
T L TWD 2 EDBIT O N 5L, & IHETHIH
DIEFAZPEV . MRONJ 25— B CRAEIL T 5 &
EDRE SN TV D, BRRESE O RE&S5-61T
. GER [EbOTHi] & 2172 0.01~0.02% &\
KNS, L & DI 02% FifthE THREDN
FRLELZEDPHLPIZENTWEY, 512,
RBUE Tk — » TR GHIR 2 1 EDEE R D
BB CRIEY A7 DSEEICER L. 20k HEK
FINCHRT 5 2 EDRENTV LT, Lzhs T,
HHBREE VI BEMOKE WEHEBIZBW T,
MRONTJ (& “IZITHEZ 5 R WEFEWRIER Tld %
L HEBEOEID S H 50 Lok ) At R & PRI EE
REBHEEMEDITEN 5,

AR TlE, GEOREHIHEZ T2 012, (1)
MRONJ &4 D IR R T % 5 3 & & FrE o [
B (hy TV 7)) by AL FEEL
Lee HY 0%, (2) FEHERIZBIT 2 IHHFH) 2
27 L 5EREFR 2B 5 A2 L 72 Brunner 5 OEWIENT.

MRONIJ D 5EF

1 BP %° Dmab #HNZ X 2 GHENDH 5o
8 R LA FRfE LTy IR -
FeMATE HHLE 8 HEM I ERD %,

A BRI E R e RO 5. TROBER. &2 Wi > S

3 FEANE LT SE O MEHHRIRGTE D 20 o E 725 E AN RSN AR FHE DD AR TR,

PP2023 ClE. LIF® 3 HHH %572 L72¥A 12 MRONT 24 5, (UL 13 X 0 5 H%Z)

(1)
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MRONJ DFFRIEIRE AT =2 > 7

Stage 1 ISERCREGZ DL VWEEN FESE X7 0 — 7 THEEMMTE 285280 %
- MR R G AR T OB (RIS R AR & 2 IR & 5 E)
- TR PR R
CHPEIEGEAY (120F) &< Vo BRI
BRI AV Ty FT?“(%FH’E&L
Stage2  JEG RIEEIED BHEL BEIERL T U - T THEEMMTE 2HEILERD S
EaR, B, BERDS AW A L IRWE L0 B
Stage3  TRLOERZ ML FEEM, HIEE, 7213 7°D—7°T“’E‘€’ﬁﬂ§l]f‘% LHEILE D B
CTHTIE TR THEICE S BRI B
© BFACIE R, S HE ié’%‘ﬁgﬂj/ﬂ’iﬁﬁﬁ - I R B
IR TR I EAE FL

MRONJ DFEEEEIR & 27— T4 (Stage 1-3) Z"$ o (GCHk 13 X 0 5IHEE)

(3) AAOMS Z & GAIICHIT S PP OLE L, & WIPEPHNIC & ) 9 M2l S s 2 L THD
Z H B B BUE O (6 9 R % SRS %3’5’””13) F—rF—N=pMFIL L, KR E L THIEE AEAT

INBEHAEL, TR, WHEHONMAD Y 1 2 T4 LW EHHLRTERTHo72. L LI OHH
7. EREHEHCB J‘%E(DEFEEL?%@ZN)W_ 7213 TlZ, MRONJ 237 EHE [ FF B A1 2384 L %

WCHEHT LI EZHMET D, UTTIEET % TVDD, BB IFTEE IO LR LANEIE L
WHELZIDPEI LR T O] L) REEREY (BN ENEATERAET D EREE T T E
1) 72 B 22 SRR & 1660 5 6 %705 720 Lee 13 BT OMUIMEBREL & & 1814 S
(1) EEETFTINCTHABEERSF (Lee,2025)  EFEOFHt & V) EELZNMZ . MRONJ % X 1) &)
Lee 5¥ 13 .MRONJ % H.\Z [FHEHIE ST 2B ] 2 OoEANREEREE T VE LTEHEL TV,

ELTTIEARL, [FREE) L TV 2133 ORI B 1ICRT L2, H)ET ¥ 7 HAL (bone
EMVETEDOBIET A 7 VDSEfE LR & L CHE multicellular unit : BMU) TlZ. FWIL (A& Hig)
EAEEARICHDRE L FER L7z fERIEE SmEHIAE (WEMR) B X OEER (B3

Osteoblast-derived osteoclastic factors:
M-CSF, RANKL, WNTSA, WNT16

Matrix-embedded

angiogenic factors.
VEGF, PDGF, FGF —
o Osteoclas:s = cwﬂwnu ngebl,ga\-" ’o_\(l_?_,.
O SEMMD. S1P, CTHRC1, C3 ,/"( @\
(¢) 00 B q,b-“io -
o (@) -
m T oot
Dol S e =
Matrix-embedded gromh I'actors
Cutting Cone TFG-B, IGF-1, PDGF, VEGF, FGF Closing cone

1 BMU (2B 2 5L & M 0
HVET V7 HAL (bone remodeling unit : BMU) 1238\ C, BEMIAEIC X 2 EWIL (cutting cone) & . MEHA:
BLOEHFMIIZ L 2 BT (closing cone) 25HE) L THEATT 2&M. (CLRKS £ 1 5 IHZ)
7% Osteoclast (B i) ; Osteoblast (F3fMiE) ; Angiogenesis (I HI4E)
%75 © BMU, bone remodeling unit ; VEGF, vascular endothelial growth factor ; RANKL, receptor activator of nuclear factor
kB ligand ; M-CSF, macrophage colony-stimulating factor

(2)



Ay T 7L TEEDE
BHAERERIZL) ZoMEID RIS IS &
MO 7 )T T v AL MEFEDFRAEE L, &
FHRGEGE - KRS - G g el s s (1),

2026 427 1 BRI M 4 SEHIPAEEE

oo B WICNHISE R 1M
b7

S 512 Lee 513, HBOWFHD ) & [HWRIPEN
IMAEBr A B — BB LB IE (e D & E1L)

— MRONJ] & W (T 3) b EH4T
b EKEF

o7 (M2) RET VI, HIEEO
7T T Y AREENA T T 4 VLA & D18

PN & A% 1Z, MRONJ % “HEfEER & L CREE LS

Model 1 Model2
Anti-resorption Anti-angiogenesis Anti-angiogenesis Anti-resorption
: | H
Anti-resorption Anti-anf;genesis
X J‘F
: v
Osteonecrosis of the jaw Osteonecrosis of the jaw Osteonecrosis of the jaw

iy WSUINIU%U (antl resorpnon) & IMAEH AP0 (anti-angiogenesis) 324 HIIEIZ 2 % 7
Lee H5IEET IV 3 (BRI — & 5 A KT — 5853858

Fi7E . Anti-resorption (‘HWZIXHIH]) ; Anti-angiogenesis (

IO [WE ] —RIEY A7, ERES, £ L THR6HE7 7u—F—
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LinhEEE” & L THRA 5 KIS H 5.
COHIZ. BRT LI L IZRERT 2868, 374
bH [ GkOFHrRAMAGICER LT TR
BALRS, PR RATE R Z AT - T O HERCIE &
HBOES ] L)L X CHMT 50 BIRTHS
Tkt OFE NG BIEIL, EF TIEEMIEIC X 28

iE' HYeE OB > T VEGF 72 E23 i &
ERESFESINDL T, BRIPEHE T T 2

wﬂﬁfﬂ/bﬁﬁ%éﬂ\ﬁéﬁ@ﬁ%ﬁﬁ%ﬁ
LTI S A & 7 4 VLD L, & - HEIRDS

IZB$ % 3 DORFE T Vs
) AR DEMERIL T, (OCEk8 L5 IHME)
MAEFTAHNH]) ; Osteonecrosis of the jaw (FHE L)

BONE HEALING

|

Bacterial clearance

1

Angiogenesis t
3 Osteoclasts )
%@n {;.;9} Bone resorption
AT e

Matrix-embedded
(\ VEGF, FGF, PDGF (Released)

 (VEGF, FGF, PDGF (Not released) )

f‘\d’,;
| il
S

Anti-angicgenic agents:
VEGF-inhibitors, TKIs

BONE NECORSIS

1

Bacterial infection t

Anglugeneﬂs +
Anti-resorptive agents
BPs, denosunab Vicious
Cycle
Osteoclasts 4,0\ Bone resorption +
Matrix-embedded “\

Soft tissue closure
-\ New bone formation

3 IEFIGHE vs MRONJ IR 2 i RAE
W2 CORBEEICB T 5, IEF (A) ZiREASE
A3 (VEGF FHES/TKD 12 &
k8 &b oIS
F5%E © Bone healing (‘5{67) ; Bone necrosis (‘53#LF) ;
%55 : BP, bisphosphonate ; VEGF, vascular endothelial growth

(3

D BRI & MAEFEAMLT T2 &

‘\ Ischemic necrosis
A\ Bacterial infection

BRI (BP/F/ A~ 7)) RS
o (X

(B) Ottt

MR RGeS BIE L | AL - IEASEAT LI5S

Bacterial infection (i 1 f&4)

factor ; TKI, tyrosine kinase inhibitor ; denosumab (7 / A< 7")

)
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BT LETHMHTES (K3)s L72do T
MRONTJ (& “FECIZIG 2 B HE” Tldze < Al A
7 VIR L& 0SB 2 b § 2 Bl EAE” Th

D\ ERFEESICIE T 7)) — R o LU 7 7
EOHEHYI A T B 5B & L CTE 2 AR
E b,

(2) EHERKR TORIER EEHFIRY X7 (Brun-

ner, 2025)

Brunner 5% (3. MRONJ O i E Y & & £5% L
DY) A7 ZRT L HT, FDATEHBIES 639
Bl (2000-2020 4F)  Z RF R, WIS O -
Y — 27 = > 2R MRONJ DFSHER & SRR
IR L 72 (3).

MRONJ $JE L &K T 88% TH V). FHIHIIZ
ETEARAR A — PHM28%, 7/ A~ 7 Hl
11.6%. MK DNERMEH 163% & 7/ A< 73
EHTEETH 572, BEF TOMM I 4.6
~ 8.4 fE L B EINC L5

2 F 1) MRONJ (X MG TR R0 O FSRE Tld 72

P VNI I

A 84% W3
< RIMEEOOS 2RI BEIEAL LG 2 6 0FiE
Tdhbo MU TRAERIR S /T LI,
BP =7/ A~ 7 1 UG REHEE O R [
NHEHIO & 4 I 2 7 ]2 5 HEEZRIET %o
HEROE ) A7 HHZ T D] ZETERL
ST R G- L CIE MR SOEIR 2 B L, 1
BhbEHE=S ) v 7 ERPN AT AR 2 L
T, B - EAELE MR 2 @M 2 LT 2 2B
%o

(3) KT m>~—IX— (PP) DEED D H -

RBEAHOT v TT— b

AETIE, K207 —Vpfzmiitic, £E -
BEROPPIZBIT AW OLEZ BT
%30, BRONJ I, JRiEZ FIZE AR AR A —
MEEOBHIL L LT, RERE - PRATRE
HULDSEEAR T, i ki & WAE L SRR
(XA (Stage 3) (ZFRE, PRI IEE, 2
FUIS U THRIEE W) [HRS §HFD | gD — A
T o7z,

*3
IHH MRONJ 7% L (n=583) MRONIJ & V) (n=56) AP (n=639) P1H
e Sy
i %), RE (Q-Q3) 62.6(50.4-73.2) 59.1(45.7-67.0) 61.8(50.1-72.9) 0.0124
PIREIRIL, 1 (%) 0.763
PAREHIT 120(24.6) 12(26.7) 132(24.8)
F#ET% 367(75.4) 33(73.3) 400(75.2)
BMI, (%) 0.14
BfRE (BMI1<19) 22(55.7) 0(0.0) 22(5.1)
Witk (KE (1 < BMI<25) 168(43.6) 17(37.8) 185(43.0)
WEE (BMI = 25) 195(50.7) 28(62.2) 223(51.9)
B, (%)
2 HUHE R 51(9.1) 7(12.7) 58(9.4) 0.383
HAERE 99(20.1) 7(13.5) 106(19.4) 0.251
%, n(%) 0.468
JE5sRR (WZEE) 262(44.9) 28(50.0) 290(45.4)
fessists (% =K) 321(55.1) 28(50.0) 349(54.6)
JESS THC (Salflikiba?), n(%)
FVE ¥ ZEARE 361(61.9) 44(78.6) 405(75.0) 0.092
HER?2 Witk 116(21.0) 11(20.0) 127(20.9) 0.86
N)TNVARTT 4T 145(24.9) 7(12.5) 152(23.8) 0.038
FWIGEHEL, 7(%) <.0001
7 A~ T HAM 258(44.3) 34(60.7) 292(45.7)
Y AR AR — b HAH 248(42.9) 7(12.5) 255(39.9)
CARARD— h=>F ) A~T (FEK) 77(13.2) 15(26.8) 92(14.4)

MRONJ OF MR A 72 BEE 7B L OHEBLER T (FLATA B EER)
HWIPIE T % 2T 72 208 A R R E B % kA, MRONT O - C B3 - I R F- - iR R F- 2 L L 720 (3

fit 9 & FEICMER)

(4)



2026 427 1 BRI M % EHMAEEEELO [wE ] —HE) Ay BERES, £ LTI RmET To—F—

— 265 —

MRONJ D&

PAFBEE (PURITESE . SEi JRFTRIREOIEA % &)

Stage 1

EQAEVARERERED S Ce s e il i nv)] )

PRAFIIGHE S AVt (BEEE + RIS URR 2 &) O F b En S b 78, SR
EHROTT AR < EHIRED R ILIRI G 2 BL§ 5

Stage 2
B, HMHELIEG R L) 217

BHORERHEEIZ L) SEHGEEATEIR S N WAL RAFRYTG T (BURTEBE T

GEEHITGRE (B + B YRR, XIREIBR 7 &)

Stage 3

BHORRBERLHEE L L D IFRGEPEIR S N2 W E R, RIFNERZTTH
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Steroid-sensitive nephrotic syndrome with repeated relapses :
a pediatric case of I[gM nephropathy
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Abstract

Immunoglobulin (Ig) M nephropathy (IgMN) is characterized by the presence of granular, diffuse, and

global IgM deposits in the glomerular mesangium.

manifestations.

syndrome (NS).

IgMN is known to have a broad range of clinical
The most common clinical manifestations of IgMN in the pediatric population is nephrotic

Here, we report a case of a 13-year-old Japanese girl with IgMN who developed clinically

steroid-sensitive NS (SSNS), and renal biopsy was performed three times in 13 years.

Her histopathological findings shifted from minimal changes to focal mesangial proliferative glomerulone-

phritis with IgM deposition, which was suspected to be [gMN. There are few reports to date regarding the clin-

ical course, treatment, and pathological findings of repeat renal biopsy of I[gMN patients.

Long-term follow-

up, including histopathological and renal function analyses should be performed in the future.

Introduction

Immunoglobulin (Ig) M nephropathy (IgMN) was first
described in 1978 by two independent groups"?. IgMN
is pathologically characterized by diffuse, granular, and
mesangial deposition of IgM, detectable by immunofiuo-
rescence (IF). Light microscopy (LM) has demon-
strated the diffuse proliferation of mesangial cells and

accumulation of the extracellular mesangial matrix to

varying degrees, from no glomerular abnormalities to
mesangial hyperplasia, which is associated with global or
segmental sclerosis of the glomeruli¥?”. IgMN is clini-
cally positioned between minimal change disease and
focal segmental glomerulosclerosis (FSGS)”?. It has
broad clinical manifestations, from asymptomatic pro-
teinuria and/or isolated hematuria to nephrotic syndrome
(NS)*™®.

Connor et al. previously reported the natural history of
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57 adult patients with IgMN®.  They demonstrated that
histological risk factors for renal insufficiency included
glomerular sclerosis and tubular atrophy, but not mesan-
gial proliferation, and FSGS was diagnosed in 80% of
those undergoing repeat renal biopsy, despite ongoing
mesangial IgM deposition®. In addition, Little et al.
analyzed 54 adult patients with IgMN”. They demon-
strated that only 4 (7.4%) patients with NS experienced a
decline in renal function, and 2 of these 4 patients under-
went a re-biopsy and were found to have FSGS. None
of the patients with isolated microscopic/macroscopic
hematuria or asymptomatic proteinuria experienced a
In addition, only 9.5% of
patients treated with cyclosporine (CyA) remained in
Fol-
low-up data demonstrated that patients with IgMN have

decline in renal function.
prolonged remission after discontinuing treatment.

a favorable prognosis, except those with NS who develop
FSGS upon undergoing repeat renal biopsy”.

IgMN often causes refractory NS, which responds to
steroid treatment in both pediatric and adult patients®'?.
However, long-term remission was reported to be
achieved in only 14% of the patients®”.

Here, we report a case of a 13-year-old Japanese girl
with I[gMN who manifested clinically steroid-sensitive
nephrotic syndrome (SSNS), and underwent a renal
biopsy three times in 13 years. Her histopathological

findings have changed from minimal change to focal
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mesangial proliferative glomerulonephritis with IgM

deposition, which was suspected to be IgMN.
Case report

A 1-year and 9-month-old Japanese girl with no
underlying medical condition, no previous abnormalities,
and no family history of renal disease presented with
severe generalized body edema. She had proteinuria
(9.76 g/gCr) and low serum albumin (1.2 g/L).

clinically diagnosed as having NS, and a renal biopsy

She was

was performed owing to asymptomatic hematuria (Red
Blood Cell 10-19/high power field).
of the patient is demonstrated in Fig. 1.

Periodic acid-Schiff (PAS) staining of 53 glomeruli

and tuburo-interstitium showed no abnormalities (Fig.

The clinical course

2a). IF showed no substantial staining for Ig and com-
plement, except for global mesangial staining of IgM
(intensity 1+, on a scale of 0-3+) (Fig. 2b).
microscopy (EM) displayed no electron-dense deposits
(EDDs) associated with IgM deposits on IF (Fig. 2c).
The patient was hence diagnosed as having minimal
After 7 days of

prednisolone (PSL) treatment, there was improvement in

Electron

change nephrotic syndrome (MCNS).
her nephrotic-range proteinuria. PSL was hence tapered
and discontinued. In X-8 year, the patient experienced
two relapses. According to the Clinical Practice Guide-

line for Pediatric Idiopathic Nephrotic Syndrome 2020
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40 10 150 140 200

100 150
<3 <30 60 4 = 56 120

g/gCr 20 Relapse 1 2 3 4 5 6 7 8
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Fig. 1 Clinical course of the patient
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Fig. 2 Pathological findings of the first renal biopsy (in X-11 year)
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a) Representative photograph of PAS staining, which showed no abnormalities in 53 glomeruli and tuburo-interstitium.

Scale bar : 50 um

b) Representative IF images showing no substantial staining for Ig and complement, except for the mesangial staining of IgM

(intensity 1+, on a scale of 0-3+).

c) Representative EM image showing no electron-dense deposits in the paramesangium.

published by the Japanese Society for Pediatric Nephrol-
ogy'”, this case was considered to represent SSNS.
CyA treatment was initiated to strengthen treatment
based on the frequency of relapses. CyA was adminis-
tered twice daily before meals, with dosing adjustments
At each

time of NS relapse, PSL treatment was initiated, and then

made according to the measured trough level.

tapered and discontinued. A second renal biopsy was
performed 4 years after starting CyA (in X-4 year) to
evaluate nephrotoxic changes caused by CyA. PAS
staining of 15 glomeruli and tuburo-interstitium showed
no abnormalities (Fig. 3a). IF showed substantial global
mesangial staining of IgM (intensity 3+, on a scale of
0-3+), C3 (intensity 3+, on a scale of 0-3+), and Clq
(intensity 2+, on a scale of 0-3+) (Fig. 3b). EM dis-
played non-organized EDDs in the paramesangium,
despite no epithelial foot process effacement (Fig. 3¢ and
3d). Every time the dose of CyA was reduced towards
discontinuation, NS relapse occurred, and PSL was effec-
tive in treating each NS relapse. Furthermore, when
effective blood levels of CyA were adjusted, there was

no NS relapse.

When the patient was 13 years old (in X+1 year), a
third renal biopsy was performed. Hematoxylin and
eosin (HE) staining showed global sclerosis in 1 of 24
glomeruli.

PAS staining showed mild segmental mesangial prolif-
eration in 4 of 24 glomeruli (Fig. 4a). Tubular atrophy
and interstitial scarring were mild. Despite prolonged
administration of CyA, no arteriolar structural abnormali-
ties including vascular lesions or fibrosis were identified
(Fig. 4b).
(intensity 2+, on a scale of 0-3+), C3 (intensity 1+, on a
scale of 0-3+), Clq (intensity 1+, on a scale of 0-3+),
and segmental mesangial staining of IgA (intensity 1+,
on a scale of 0-3+) (Fig. 4c).

nized EDDs in the paramesangium, with mild epithelial

IF showed global mesangial staining of IgM

EM showed non-orga-

foot process effacement (Fig. 4d and 4e).
Discussion

In this study, we report a case of a young girl who was
initially diagnosed with MCNS, and over a period of 13
years, based on her histopathological and renal biopsy

findings, the diagnosis evolved from MCNS into focal

(3)
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a PAS stain

500 nm

Fig. 3 Pathological findings of the second renal biopsy (in X-4 year)
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IF

a) Representative photograph of PAS staining, which showed no abnormalities in 15 glomeruli and tuburo-interstitium.

Scale bar : 50 pm

b) Representative IF images showing substantial mesangial staining of IgM (intensity 3+, on a scale of 0-3+), C3 (intensity
3+, on a scale of 0-3+), and Clq (intensity 2+, on a scale of 0-3+).
c) Representative EM image showing electron-dense deposits in the paramesangium, despite no epithelial foot process

effacement. Scale bar : 500 nm

d) Enlarged view of Fig. 3c. showing non-organized electron-dense deposits in the paramesangium. Scale bar : 500 nm

mesangial proliferative glomerulonephritis with IgM
deposition, which was suspected to be IgMN.

Initially, the IgM deposition observed on the first IF
study was considered nonspecific. However, the second
biopsy revealed intense IgM deposition on IF and EDDs
on EM. Given that such findings are atypical for
MCNS, we considered the possibility of [gMN. The
third renal biopsy demonstrated global glomerulosclero-
sis, mild interstitial fibrosis, and tubular atrophy. Based
on the histopathological findings, we considered these
findings to represent both the progressive changes con-
sistent with IgMN and chronic nephrotoxicity associated
with prolonged CyA administration.

Although IF staining revealed a reduction in deposi-
tion intensity in the third renal biopsy, this does not nec-
essarily indicate clinical or pathological improvement.
Previous studies have shown that immunoglobulin or
complement deposition may persist or fluctuate indepen-

)

dently of disease activity or progression'”. Immuno-

globulin deposition may be focal or segmental, and renal
biopsy specimens may not always capture the affected
areas depending on the sampling site'”. Also, in the
third renal biopsy, IF showed weak segmental mesangial
staining of IgA. The diagnostic hallmark of IgA
nephropathy is the predominance of IgA deposition. In
contrast, in I[gMN, minor co-deposition of IgA can occa-
sionally be observed'¥. Therefore, the weak IgA stain-
ing observed in this case is not considered to be of diag-
nostic significance.

On IF, IgMN is characterized by the presence of gran-
ular, diffuse, and global IgM deposits in the glomerular
mesangium. Complementary fragments of C3 are found
in the majority of patient samples, which are colocalized
with IgM deposits of variable intensity”. Owing to
varying morphological findings, there is still controversy
regarding whether or not IgMN is an independent glo-
merular disease. However, in our present case, IF

showed strong global mesangial staining of IgM and C3,

(4)
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b PAS stain small artery c IF
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Fig. 4 Pathological findings of the third renal biopsy (in X+1 year)

C4 Clq

a) Representative photograph of PAS staining, which showed mild segmental mesangial proliferation in 4 out of 24 glomeruli.
Tubular atrophy and interstitial scarring were mild. ~Scale bar : 50 pm.

b) Representative photograph of PAS staining, which showed no damaged small artery. Scale bar : 500 pm.

c¢) IF image showing global mesangial positivity of IgM (intensity 2+, on a scale of 0-3+), C3 (intensity 1+, on a scale of
0-3+), Clq (intensity 1+, on a scale of 0-3+), and segmental mesangial positivity of IgA (intensity 1+, on a scale of 0-3+).

d) EM showing electron-dense deposits in the paramesangium with mild epithelial foot process effacement.

pm.

Scale bar: 2

¢) Enlarged view of Fig. 4d. showing non-organized electron-dense deposits in the paramesangium. Scale bar : 500 um.

and the intensity of IgM was strong whereas the intensity
of IgA and IgG were weak. Therefore, we diagnosed
the patient as having IgMN and not C3 glomerulopathy.
IgMN is often diagnosed by only IF, and EM is rarely
performed. A few studies have reported the presence of
small, granular to short linear EDDs in the mesangium
and paramesangium of patients’ kidneys, with variable

7)15)16) In

degrees of epithelial foot process effacement
the EM analyses of our patient’s kidney biopsy there
were EDDs in the paramesangium, with mild epithelial
foot process effacement (Fig. 3c, 4d, and 4e), and hence
IgMN was also suspected from this observation. Inter-
estingly, in the third renal biopsy, foot process efface-
ment was observed on EM despite the absence of
proteinuria. This discrepancy between clinical findings
and morphological changes suggests that glomerular
injury may precede overt clinical manifestations. Simi-

lar to the concept of “silent lupus nephritis”, histological

progression can occur even when urinary findings appear
stable. In IgMN, such latent changes may reflect the
dynamic nature of the disease and emphasize the impor-
tance of histological evaluation beyond clinical parame-
ters.

Not many, but some clinical and histological long-
term follow-up findings of pediatric IgMN patients have
been reported to date (Table 1) '™, Zeis et al.
reported that all patients who underwent repeat renal
biopsies eventually showed histological progression to
FSGS™.

with MCNS, but over the course of 13 years, mesangial

Similarly, our patient was initially diagnosed

proliferative changes and focal sclerosis became evident,
accompanied by IgM deposition.  This histological evo-
lution parallels the findings of Zeis et al. and suggests
that IgMN may represent a dynamic disease entity, pro-
gressing from minimal change disease to more complex

patterns such as mesangial proliferation and sclerosis.

(5)
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Table 1 Clinical presentation and final renal function of patients in previous studies'®
Study Zeis et al., 2001 | Myllymaki et al., 2003 Kanemoto et al., 2013 | Vintar Spreitzer M et al., 2014
(country) (Greece)" (Finland)® (Japan)'? (Slovenia)'”
IgMN patients 64 110 30 19
Mean age (range) 6.5 (2-14) 29 (1-75) 7.6+£3.4 4.8
MCD 20 (31.3%) 32 27 (90.0%) 19 (100%)
MePGN 37 (57.8%) - - -
FSGS 7 (10.9%) 40 (36.4%) 3 (10%) -
Re-biopsies 16 11 - 15
MCD - 1(9.1%) - -
MePGN - - - -
FSGS 16 (100%) 5 (45.5%) - 1 (6.7%)
IgMN - 4 (36.4%) - -
Average follow-up 1-12 1-15 3.3-6.7 1-31.1
(range, years)
Hypertension (at follow-up) 3 (4.7%) 49 (44.5%) - 10 (52.6%)
Renal function decreased 51 (79.7%) 27 (24.5%) 1(3.3%) 0
(at follow-up)

MCD : Minimal change disease, MePGN : Mesangial proliferative glomerulonephritis, FSGS : Focal and segmental glomeru-

losclerosis

Furthermore, as shown in Table 1, long-term follow-
up data indicate that renal outcomes vary widely depend-
ing on region and race (Zeis et al., 79.7%'”, Myllymiki
et al., 24.5%"°, Kanemoto et al., 3.3%'®, Vintar Spreitzer
M., 0%'").

sion can occur despite SSNS. Future long-term follow-

Repeated relapses and histological progres-

up studies incorporating both histopathological and renal
function analyses are warranted to clarify the dynamic
nature of [gMN.

pediatric case that illustrates the progressive and hetero-

Importantly, our case represents a rare

geneous course of IgMN, highlighting the need for care-

ful long-term monitoring.
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BURIEE . el 3938 4 H. A 3,084 ¢ (+0.1SD).
5 48.1cm (—0.6SD) THiA (HR%) . Apgar
score 8 1. (1437)/9 1. (543) o HEf2 »HEN S
SIS &K 2 ) BB ORE 2RO, fNE
R LR S TWw, AR 3 2 HEC
B & ARERIIR B & 5B 72720, LR
SNABEL 726

ABERFBUE : 85 56.9 cm (—2.0SD) /AT 4,860 g
(=2.0SD). EakiZIEH. AKIE 37.8°C, U MM+
88 mmHg. MRIIEL 167/%. FEL 56/%. SpO2 99%
(VA7 THRFE 0L/ )0 KHEMFIM - #k, MHEESE
e L. TUEE:D Y o SHERY >/ SHiEIRIZEED 2
Vo D IR M I S v BRI % 52
B, M L AR TR - IR D IS RGHE % TS
EESIZEE LR - Hk, PRI XAk S, SRR &
BRI —EBIE AR % 8 ) 258 o D Bz i B 3R vk AE % 52
5 KRS T (Figure 1)

A B A B (I ERE, I/ E. CRP A
T O° ALT fED _EH-, 1gM 1,112 mg/dL & FHH 74 E5H
RO NERMEA N & WA % 3R, B ESE
WRETHDHLEEZ LN (Table 1) FERFE LRI
Lo 7o7s, IHSER 282 BRI L 720 WHEERE 285 5
I MRSA 25 7z A%, EINE CTld % ESW
EEZ HNTe M EE X AR AT L R o
MM T 278072,

ABEraREE « B ARPT L MRS AT L OB X
HARTEFT A SRR A E LR EZWI L. 7~
Yy bywa (120mgkg/H) K AFIVT

AE EWZ 1IgM B EPZW O T2 0 & 7 o 7244 3 H* H 0 TORCH JFERETE D AE B
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Fig. 1 Photographs of both thighs at admission.
Brownish pigmentary deposits are observed on both
thighs.

Table 1. Blood findings on admission

<Complete blood counts> <Biochemical tests™>

WBC 23,800/uL TP 7.2 g/dL
Neu 24.7% Alb 2.5 g/dL
Lym 62.5% AST 71 U/L
Mon 8.5% ALT 65 U/L
Bas 0.3% LDH 322 U/L
Eos 4.0% ALP 540 U/L

RBC 363x10*/uL UA 4.3 mg/dL

Hb 8.5g/dL BUN 6.5 mg/dL

Ht 28.7% Cr 0.12 mg/dL

Plts 55.7x10%/uL Na 135 mEq/L

<Immunological tests> K 5.4 mEqg/L
1gG 1,725 mg/dL Cl 102 mEq/L

IgA 67 mg/dL CK 56 IU/L

IgM 1,112 mg/dL CRP 3.45 mg/dL

IL-6 67.5 pg/mL Fe 28 pg/dL

Ferritin 171 ng/mL Zn 50 pg/dL

L F=vury GmgkyH) EEES % EL 72
ABE s HEIZKIERIS. FHIEROUGEZ RO, %
Ha#T L7ze ABE6 HHOREXLFEMRE TIERE
ICHRE RO LVH, BEERELZRO, 7 71) A0
~A T CHRERMG L. Ll ABE13HHEIS
JERUS DY B 5 U M S0 HLAE X M A TRl
BT RE OB AT 2 fRO 72720, FRMEE 5 &
DLz TYETY Y F M) T L - AN F L
F b7 A (150 mgkg/H) % 7 HBEEHERS L7
EZ A RIESUSIIYE L7270 ALT D EFA- % 72
O, ABE 28 H HIZIEEGEN M2 1T o072 & 2 A,
IgM 679 mg/dL & KNG ME T H - 72, FHIHE &
CT MA TIEIRIC R EFT IR D o 72 h5, B
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Table 2. Viral and Bacterial Testing for Child and Mother during the patient’s
hospitalization
< Child > < Mother > Reference value

RPR 321 R.U. RPR 139 R.U. <1.0

TPLA 720 T.U. TPLA 9,795 T.U. <10.0

CMV-IgM 102 Index <0.85

CMV-IgG 437 AU/mL <6.0

C7-HRP Negative Negative

PCR test for CMV using  Positive Negative

the umbilical cord

MO IEIE 2 78, RElE R CT Ak TIIERE 1L
L 72 fili g5 & FF R % 52D 720 JF IR R0 F565e 1 72
IgM fii_E&, B OS5 5 TORCH JEMBE
ECIBIMRAE 21T > 72 & 2 A, Treponema palli-
dum hemagglutination (TPHA). Rapid plasma regain

Fig.2 Right leg bone X-ray.
Osteolytic changes are observed in the area indicated by
the arrow.

test (RPR) (TN b TH -7z (Table2)o F
7230 CMV-IgM.  J DNz )85 % w272 CMV-PCR
RAEA 1T - 72 (Table 2) o FE D 4T I i e 75 Wit
IZ81F % TPHA - RPR LIZEMETH - 7278, 4 hH
DO H LD T - 72 2 A TPHA - RPR 2B
TdH o7z (Table2)o B X HHRE TG IESTE
224t % 788 (Figure 2) . BHIEIRA R WA ARA |2 50
RO h o7z, HBED RPREIZ HELEIZ LD
HHENTEY, WORPRPEDOL DL EL T
2REUETH L LR, B AEREET LI L
Mo, MR LRI EGe L 72 2 &2 & B e R bR
Tholzb B LY T 728 RER To CMV-
PCR BN G TH o722 & L 0 HARF 12K
L72ERME CMV BEGHETH B LB L 72,
TRMBEIZH LT, =YY ¥ G (PCG) (1577
Hfr/ke/H) Bk G % 10 HHAT - 720 e K%
CMV BEEEIZB L T, HGHERERFHIEE X Tw
TeDSIERE R EED ) A7 2 EB L, 2NV
v uEViERRE (16 mgkeg/H) WARI 5% Fth
L 720 2 A % 121X RPR 1% 168.7 R.U.. ALT I 86
UL FTIET L. BEMIEROUEZBD,
BEERIE, MO 2 B2 720m T I2H 5 FER
\IRET B E L, BEREIIOWTOIREL
T, EREDOBEEKE &%z Ei, AP S8
HEIZERBE L7z, BRER D 5] &6 S Mo BEREE
Bl 7+ —&NTW5,

Z =

JeRMERE S FHIHR R CH B 12 &, BT
A ) 27 D EL B HEMEREO D B 7 EIE
IEGEETH ) HEEZICL o TBIsh sl L
DI\ o Ak o Mg TR R BT 2020 4R &
WL CHEIIN 252 -oTBY . £EICE
VAT LT DY, AR MAENTH B 12D

(3)
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Bb 53, JoRMER O SIE SIS BINE I 5 52,
ZO% AIFARINZW S N 525, I HrE R
MEBETCHLZMENTVEHE L D% L RV,
F 7o BIEOHA I ER L TB Y, i
D7\l B 727 SR MERE O R PERIE S F
TdH Y IFFERENZ D DONPL DY, ZOhTHEH
TR AT RIS 27,

FERME CMV EGE X, HARTIEHEARD 0.31%
PRELTBY, 209 5 70% Ll Lo B RN EAE
BEHETH B L MG SN TV EY HIREE T ISR
DIEFDFe b N2 A AR O B O R MV
MM B OB & 7% 59, LR MV g
FEL SO R ELY X 723D 5 720,
EFEFEECO R 7 r 0 =28 e 22 %,

FUBOREREINA R ORI, s - R
R IPE ) HFER RN B, UHRE % 84 Ik
IZHED D, BEHIEDT R H 5 I NEE S 3
LYBENH LY, FDlzo, 2S OFERO E R
FELTREOTY) MEORIEEITH T LIFEE
Thb,

AIEBNE, SERDSHI L T2 E T2 2 H
B, TOERE LT, LKMEED LR
CMV BEGLE b 4 THIZIZIIEIR TH 2 2 EH %W
ASHE LA B IEIR DS BEEIL L T B 2 & 05%
<y AR 1 20 B DIBEIZSIE L 72 5 K Mg O B 25
mWZ & RS O BRHERES B Th o722
EREPETONL, BEUIMEAURESEICHEF L C
BY . MERICOERET ) A7 BEmWizo, HiE
WIS ERPEREZ T 52 ENLEE Lol A
VEDFEIR B IR 0 RIS 5 R SR O JEE 72 &1
SRR L LAl b0 TH ), a1
QRN b DTH o722z HN7z, 2025 FITIEK
LT RMEFEDORKRTA N4 OUET %X 5 HIY
TP o 72 EEFREIC BT, MR 4 BE DA R
EOBEBDPEEL TRV &, RO IgM
WEFALTWEZENVEELR) A7 RFTHL L
HLTWwBY, RO IgM IZER 3 0 H B IS
BWTLIEH RO 3IHEE @R 2EFHEMTH D
ELOKGE LTEZLDILEMEE DY) . FHRIE
e B ) B L 7 o 72, TORCH JEMEREDSE R )
Ao TSN E. 1gM O LA EDORET
HBHDMPIZOVTHHIEICFEE L 728G 2320 7w
A3, FLIRHNC RS9 2 WPAER R0 B2 EAR 72 & %%
RAERZ RO ER R ERMAR L & 72 L7

BE: FEWL IgM BEPZITO T30 1) & 7% - 726 3 52 7 O TORCH JEMEEE D FEH]
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B BAREHROFHEZRRL B ORK 1gM & & o 72 ik
7y 7)) MEOWA R & %17y, TORCH fEBEED
R BETHZEDPEETH D,

& ]

TRV O UL IR RS C M M SIS % £ 72 [k e
FERREDSBENETH o 7o Bk & A L 721845, e R
MEdE. B OVERME CMV BEGE % A0 L TV 72 ER]
AAEER L 720 AT RHIEER Th o T R AEIR,
FEEIR RIS IMA R 7 E OSSR RERE & 72 L.
PORMEDEG) A7 HBEVERDLD HEE1E. B
a7 ) AMEOWEZAT) T & BRIEANEIEDH
BI7217T7% <. TORCH JEMERE: & D REGDZ
WO OhL72OIC EETH L I EATRIES
N7z
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A Case of TORCH Syndrome in a 3-Month-Old Infant Where Prominent
Elevated IgM Levels Prompted Diagnosis

Takayuki ISHIGE", Takashi YAMAZAKI?, Nobuko AKAMATSU?, Koko OONO?,
Takeaki SASAMOTO", Yasuyo KASHIWGI", Gaku YAMANAKA"

U Department of Pediatrics, Tokyo Medical University Hachioji Medical Center
2>Department of Pediatrics and Adolescent Medicine, Tokyo Medical University

Abstract

In Japan, maternal-fetal infection screening is performed during prenatal checkups ; however, detecting infections after
screening is difficult. TORCH syndrome symptoms are diverse, but many infants are asymptomatic immediately after birth,
potentially contributing to delayed diagnosis. We report a case of congenital syphilis and congenital cytomegalovirus (CMV)
infection in a 3-month-old infant hospitalized and diagnosed based on chief complaints of respiratory distress and poor weight
gain, followed by extremely high levels of [gM. Measuring immunoglobulin levels is critically important when respiratory dis-
tress or growth failure is present. While these symptoms suggest potential immunodeficiency, this case demonstrates that unex-
pectedly high IgM levels can raise suspicion of congenital infection. Although asymptomatic pregnant women at high risk for
infection are recommended to undergo re-testing for infectious diseases at delivery, the possibility of TORCH syndrome should
always be considered for infants born to such mothers.  Currently, sexually transmitted infections such as syphilis are increasing
nationwide. It is highly likely that cases of congenital infections diagnosed sometime after birth, similar to this case, will also

likely increase, requiring vigilance from perinatal care providers.

Key words : Congenital syphilis, congenital cytomegalovirus infection, poor weight gain, IgM
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PD-1 suppresses CAR signaling by forming the inhibitory signalosome colocalizing to CAR
microclusters.

Yosuke Yoshida'?, Hiroaki Machiyamal, Ei Wakamatsu', Kensho Saito', Arata Takeuchi', Tetsushi
Nishikawa'?, Ryohei Matsushima'#, Wataru Nishi'*, Hitoshi Nishijimal, Yoshihiko Kanno?, Tadashi Yoko-

suka'

moto, Japan.

PMID : 41507351

'Department of Immunology, Tokyo Medical University, Tokyo, Japan.

*Department of Nephrology, Tokyo Medical University, Tokyo, Japan.

’*Department of Dermatology, Tokyo Medical University, Tokyo, Japan.

‘Department of Thoracic Surgery, Graduate School of Medical Sciences, Kumamoto University, Kuma-

Communications Biology. 2026 Jan 8 ; 9(1) : 135. doi: 10.1038/542003-025-09415-8.

DAGERDIRHIIR T B F A T PUHZEM (chi-
meric antigen receptor : CAR)-T Mifgfit, € D55:a
R 2Pk & i St O AEBERFZE 1S, [ERANALEE ] T
b HFPZW T SR T2 KFCiL, Fx OB
JEF — ADME DA X — T ¥ 7 H A & R L
CAR-T M DSHRAEAR & I2M0 A [JE¥E] o2 Hh =X
LO—Yi%, WHRTHOT 155+ LV THHAL -
R L 72 RCTH % o

BEPOFRNL 2 TARICEERFREZMZ S
CAR-T ML, MR IE I |2 5\ CRIE 2 R 2R
oy — . BIZMES CIE TS 2 &2 &
D+ RREIES N TRV, SRFkLIE, 20
WBALD—BE R D0ET v IR Y M5 F
[PD-1] OHIHI A 51 = X 2 OFEINH S % YTz,

IEHE 2 THREE, ez o5 &E8E L.
[P F TR EMENEEREESL. 22
LI 2 G2k L 72 TAHMl i 52 & 1K (T cell recep-
tor: TCR) 2" HAMEML T [TCR~¥A 2702 F
Ay —] L. ZN2ERMINE % #4532 iE 1
fbr=v b & L THBET 2. 4MEETIZINE T,
MRl 2 1Ml 3 2 77 AL F IR X (SLB) &
IR GHEMEEZ VL2 LT, 2O/ 787 T A
Y — OHEZ TR ME DA A=V Y TV AT

LR TE T,

KW TIE. ZOFEFR%E CAR-TMEIZHMD T
JBH L7z SRR AW BlE O . CAR-T
HINIZ B b=y b THDH [CAR VA 7
077 A% —1 128 L, PD-1 2B ) » BRALEE &
SHP2 21 7 )V — b L CHEFEL. [HHIE~ 1 2
075 A% — %K T 5 EDmMENT, S5,
in vitro B X CHHIEE TV~ 2 % H\2 72 in vivo D
BREEEM 2 ad 52 8T, 2o [IftE~A 70
7528 =D ] A CAR-T ML DT &
PUE RS 500 Ofife 2 EHICFFE L T\ A T L &L
AEL 72

BIAE, CAR-T MBI AT A TR D RIKFR &
NTW5BA, g, &%) 7~ =72 (SLE)
R ANCA B9 IME 5. BEBHE & v o -8B D
H s B B BT 3 2 R ER DS B AG S
T %, CAR-T Md O HERERIE 2 71 = X 2 o fif B
. IR OB A RHEISC B 2 HENOH A &
5

BROBS DB, Xy oL b
2 VIREED & EBEFSE DO BE A IV /- FAS, ZE T~
ADIREZ A Y 3 A F i < STHREV 2720w
ToRZEE S, MLEEMZ X Lo &3 5 s E
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THlfa L SLBOIRRM TR TES
[TCRYA 20232591

ICAM-1
(HE&T)

NP5
RMAL —Y—HRR
SRMENMBA
1 SCRIRETER (SLB) SBBHEEMEE W2 11 5T A X =Y Y 7Y AT A

A EBER-_EMCEE®R259UK" B TEER_EMICERE 2 5UR
CAR PD-1 Fhabht CAR PD-1  YEi{ECD3; Eh&bt

+

o
o
o
C PD-L1 - +
C FIMHEO 05 2 5 15 0 05 2 5 15(min)g,.
- - 97 pCD3C (CAR)
. - e - - = |97 C[37(CAR)
o
- — 44 pErk
>3 —
ag —— —_ 44 Erk
oo (D)

2 CAR-PDI YA 27025 A%—DE & PD-112X 5 CAR ¥ 7 F )V O]

DERR £ LTHRCHED L TLEE o 2FBAFE
FOr BB I IR R L 72\,
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Pivotal Meeting Report

BI0BHAR) v F SR

FHER

(The 70th Annual General Assembly and Scientific Meeting of the
Japan College of Rheumatology)

T = [ HEI-DFEEHIC

SO THAT YOUR SMILE NEVER LOSE
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—H 70 BHARY 7~ FEZEMHEE -

20264E4 H22 A2 524 HO3HMIZHAD,
70 M HARY 7~ F S - TS 23 i [
Bk, T XL A, <) v Xy AR B
I TRl S N7z, RFEEIE 41 2026 4F 4 ] 23 H
5 25 HICEETETH - 7205, R 2026 45
SHCHBR T2 FELTCWLIETA LV V—T
U RBEOKRI 3 v — MR L 72720,
B 4 20 HATIC 208 1 HArll L COHBEEITH
N5 &) BEIOREE 7o 72,

SRR E LTIE, ¥y TV VBT R VT %
IV AR EIZ LD & T BB S, H- G
JRERLIZE L T, %0 v~ T - BERSED
FIaWE 2 RIEEDP LA LNz, B5E 25 IL.
KEOBE ) v ~F (RA) [ZHT 5 KEET—%
~N— R NinJa % FI\ 7235512 X 2 8 E 2 2 56
L7213, EFIFRE R MCTD & PF ik O BRI 12
M3 ARAY —HES R L7, £/ KET
(LR - FIIERRHEE 2 6 R & L7z [sRsko
Vo FEELy v ay] BPEEINTEY ., L5585
AR T EDOMBIERRIMEED R A ¥ — 58K 2175
720 BHFEMAREIAD S SEHBEOFMES THE
AREBT A LI, SBOF v ) TIEICBWTI
WICHBERTHH LK U2, S50, ADEHEES
& L CT% 3R L 72 International Concurrent Workshop C
(X NinJa EHEWFEZHWT, RABEIZBITA
HEAEFERD) A7 FRETVIZOWTHRE L.

FRERISSML T—

YT - B

LA Hadi

SEWZ 4 Excellent Abstract Award 2 % H 35 Z &8
T&, REKTH o7,
ITAEDRBEIRZHE.,. FRIZBEY) v~ T, £
WA A B X O JAK [HEEO BRI L ) K& L
WAL TWh, 2003 KR E NI 7 F
T TIERAGRICBIIL NG TYA LT T MNERY,
ZDHY % OIREPHFE SN2 & T, B
FREIREERIILR L 720 — AT KIRELTT ~
Ay hZ—=RIERENT VD, RETIX, G
1T % Difficult-to-Treat RA (D2TRA) ~DFHIE R
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4A220@~-248
LEEFERE - AT ve
Tl i BABH
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BIERBM & ENb 7L 7)) =5V RANDI AL
EHIC, FERABKRTICL 2L RIEL 7 &%
% T RA recommendation 2025 (2 B3 2 i3 2347 D
W, SBROTHFEEZE 2 5 9 2 TIF IR
N TH o726

RA DAL D% CTld. Difficult-to-treat SLE % 7 —
TELIY URI T AR TH > 72 HERIGHE

Tldta7%a v b a— U W2 REGNIZ 3 2 E#E
HWE 2N 2. CAR-T % %° BiTE (bispecific T-cell
engager) 7% &\ 7z RIEMARIGE I T 4 e
LATHIL TV /2o FFIZ CAR-T LI, HERDOFRIE
?W%U%(ft X8R5 [RIEOFHEE] &) Blahr

v EERIE B OO B SR B H e Z n] RE T %
Eé"é’%lj‘]ﬁf“%of:o

REESHFELCT, Vo~ TF - BERSEIZ
EHRLTWDEZE %Eﬁz&)“caéf‘zﬁ“é <E Ebiz, Sk
b I O HIA 2 AR HE 2RI ET LT
W LEEE R 5 < !EXE%:O

s BEHER RETR, b 5%, 5 #d% EHE
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(The Joint Congress of the 100th Annual Meeting of the Japanese
Association for Infectious Diseases and the 74th Annual Meeting of

the Japanese Society of Chemotherapy)
7 — < : [Pioneering Our Next Hundred Years |
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2026 5 H22 HA 5 24 HIZ 2P THREERE 7o KMICIIKRERGWEE T 2STHE S, TR
7 * —5Af*laﬁﬁfééﬂf: 55100 [A] H AR GRE 743 %ﬁ%b F L7z HElau ;o A VARGIED /Y T
W - 74 M H AR EFAREFRRBEFFRICS IV IZIEBIIEZFEOBERICNT 277 OBEEL
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L7z BB SNF L7z Rl el ol &l & T,
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SRR OHAEICEL T TOREL S, ABEES
HEOEFEEMHD? LWERBERZ 050 THIML S
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AL, il S ER T R ARE D FT BB - TG,
7 & NI EGHE OIRREIC K133 L W AR A BRI IS
M 2200 Vv REY T AIBWTHEBOKAZTE
EF L7z, BETIE, 7 A IVARGERICIIET 5
IR SRR YRR 22 D FSIE A /1 = X LIZDWT, fE
FHIZINE B L OCHIHEEE R K oMM o5, 2
NFETOMEREEHEELE L, T2 HERY 2
FUFRBREEORHERA L L LI, [ PR
FED Z N ED 100 FF~RKKDT 7 F »FIFEIZ AT
T~ LY U RY T LAOREEE B &
THEEF L. ENT 2 F Y BSHLEIC BT 555k
WO RS 5 2 LT E, REEELE
XeERDFEL

WEREEA S 1% 3 B DORFBEED — s A (1778)
WCBWTEN TR & 5K L. REREE
ORI EEVPEFEERE Y TEIND &
ELEBL LOWEEERITONE Lz, Fz. Kf

B84 F3h

B#IE H RSB R OEREIE 7T T4 T )
Y—FHZzZEL. BEIELVEER (RBREEE)
OEFNZ T 7-geiEEio—B & LT, Ll cif
T DM 7 A~V ) ZFEIAT T 5 Fr R
SEFSEMIZEAYE CRFi S L E L7z,

EYUE S - (LR, R, SEHIAT, B
PRARA TR, FEM 7 EL WA DR BIC X - THEK
ENTBY ., ZOFHED . BRI 20 R GE S5
O BENIEGT R AT, B 77 F U
Ze. VA AT AL METIRILL . ZikRE MY
P OSRFTOMAEFERIENTETI T, AEH
bARKETRTur I 2FHBO—AxHDOE L7,
REFRIIERIRIAI O AT I 25, 5 100 [lELE
KREFNZH720) . REED [HEE - BIRO WG - V2
ThHb] LOTENMDD &, %L OIEBEIEE DY
HEFZBEDRT 2TV, JilEY B X ZITHE
L7ze 50 O E Ik E ., SRR T
HeRHEE L, Fioe A /) RN—3 a3 v REARTHE
589 WHERORINLTWELZWEEZZ T
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HARER AR

(Japanese Association for Acute Medicine)

HAKBREFSRIT 19734 11 HIZsrsng Lc,
FERT ORI, YMEB X OYIEHER AR
WIGEIEERR LT E L7225, ZHUd 1960 20 5
70 SER D H AR TIE B RO D IEFITL <
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JER S BFEEORKES B4 l2h ) 30T, Eid,
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DET, Lol REIPKTL, Bgsiez h %
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O XD iHALESEIL, BRIE B 0 4 B KEE Ik
L CE&GMBZAT O B A1, W - JEBR O %
BLSEREDSH Y B A7 2 FE 3, REH
DOYFE TS RBERICHZ 51005, 1 OH
DOREGRETL 72,
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Quick SOFA T T 5 T T
pr——
FRE
DR = 22 /min PaOJEO mmHgy) | %0 | <40 <300 <200 +FRHHEN < 100 +EFHBY
TRERBLE1 00y MEE =150 | <150 <100 <50 <20
H2EB L LA ERMEEEL, EPAH MR (x10VuL)| T
EEEERT B, R
EMEOREBISEHSOFARIZ 2 AN PUNEE (mgldl) <12 |12~18  20~59 60~119 =12
LORLRIESS, APz | map< | DOAS |DOASI~ISygkgimin| DOA>15 4 gkg/min
ERE 0 " 70 Spughkg/min | or Ad=0.1 pghkg/min | or Ad>0.1 i g/kg/min
mmHg | T0mmHg |~ 508 | or NOA 0.1 4t gfkg/min | or NOA > 0.1 j glkg/min
R
Glasgow Coma Scale 13~14 | 10~12 6~9 <6
B ~
ILTF=y (mgldl)| <12 |12~19| 20~34 ol b
& (mLl/H)

DOA: FriZy, DOB: FF¥3y, Ad: PFLFUY, NOA: JAFFLFUY

http://note.doctorfellow.jp/2018/11/08/qsofa/
https://www.nutri.co.jp/nutrition/keywords/ch10-5/keyword1/

8 Quick SOFA, SOFA Z 7

[FZRELFRERBADE D) R V51 ]

MASCCARO7

FERDEE, ME, cord, EFEEEE,
Bk, SAEEEPOESE., Fio

S>EE(CUAE, IRAETENFLY)
(FHTFREF

37 R Bk A U L —F 53 88 (CTCAE ver.5.0)

Grade 1(B2E): 1,500=ANC< IE®E TR &K i&
Grade 2(H %) 1,000=<ANC< 1,500/mm3
Grade 3(EE): 500=ANC<1,000/mm?3
Grade 4(EHZEEH T ): ANCL500/mm?

EmE. m/MRIET ., BHAEES. FFKEES. KBE7 -2 X CRPEE. ElE

Lee SJ, et al. Prognostic Factors Predicting Poor Outcome in Cancer Patients with Febrile
Neutropenia in the Emergency Department: Usefulness of gSOFA. J Oncol. 2018.
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9 FEBAEIF I ERBAMED ) A 7 3

AaAT7NHY F9, EIROES, ME. COPD, H
WIRGe, Bk, FOREHEB OBSE, Fio 7IHE T
FN O EE FE 2 5Fffi L £ 370 21 sLLRIE) 2 7,
20 HUTIEE ) A7 L2 NTEH . REFNE 17 X
TLZDOTE) A2 Tl T2, M oifrfEk
BICEOX ) A7 25§ 216 dH ) 9. 40
. P EREUE 300/uL TL 72D T, Grade4 T L 726
FN OFHARKRTFEZRRA L TCWr2IELHH. K
FEGITIIM/MIAR T, BHERERE L. CRP S EAY %4
LEd (9o PLEX Y, AIERNIL ICU TOIIE
DWLBEREREDFN LW SN FE L7z, Pl S

ISR Z oz LT, 20k, FHERE)#z S
NLOHPEN) TP 2OHOREZEET L,
THEALEZEILIE, FETFE10~20% &5 <. K
D72 ONNI ] KT IO IEIEN D5 Gebr 2 & 5%
HIEIR DL T,
DEABF 2T, BETHIUIIT) FilichHo T
by, COL) BEERIRELROT, FilixiTH) &
MPEP TRAN - TREIZE > TUIMHBRA F 9%
BRI CHE L7z BT, HEICHE 2RO LLEDD
DE L7

Z LT, ANl i, Foiricown T
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OFET L7z, BEE CT W% Tld. £5hER %
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B cid, HImEk, P ER. ARIMER. Hb. Ht (A
~ b7V M), MVMUZETIERTLTEB D, B
ATILPT. APTTIIER, FIB (714 7 /7 V),
D-dimer (ZFEfET L7z AILERATld, BHEELL
. F72CRP203mg/dL & RIE IS EF %270 F
L7

2 T, MR O AT LA S A AR ZE A SRR
L ZOIEB~OBEIZOWTHIL 9, 5
i) BRI TS, BRI VS0, FATLVT Y
7o EOWSMERBEE L . TORT =)V, IFVT
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BlEEE AT

ST TIEALY 5F
S LAY
EHDES BE-REDHFE

10 Tl - FREEREAT AT T ORI |

[T NA I YA - BEER]

@{K/E 38.3°C @[T 139/88mmHg (fiTEHI 77/59mmHg) @SpO2 98% (room air)

O EX HR 101[8l/%3 sinus O M %ERE
- (ki) [41E]
@ I ERCTER WBC 05%10° /i Alb 2.1 g/dl
BBk 03x10° /ul AST 37 IU/L
RBC 247x10°  /ul ALT 30 U/L
Hb 78 g/dl Y -GT 68 U/L
Ht 23.0 % LD 332 U/L
Plt 81x10° /ul T-Bil 203  mg/dl
€:-155))| BUN 278  mg/dl
PT 20.5 sec Cre 1.13 mg/dI
PT-INR 1.69 eGFR 51.9
APTT 54.1 sec Na 136 mEq/L
ERRERERDS FIB 754 mg/d| cl 106  mEgq/L
L Bits °
Mk(—) D-dimer 662  ug/ml K 38  mEa/L
AT-II 84.0 % CRP 203 mg/dL

11 fTRTRRAEAT AL
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BMBC M2 52 EATE, HFHICUNRET
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SR EEFE, MPRBOIRRD Y AL H TE
Wi L7z,

BT, FOHBOICU TORMICE L TBEW
LEd,
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S50 TANE S, ABREZEDHK 4~5% 2 HoOTwF

B84 F3h
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3 2B SR OWT, HA FT A4 v 2
SALES (M12), £9°. WHHREEL LT, FH
BJRE (MAP) 1 65 mmHg DL &R E S L TwE 3,
MAP % 272 ORI T3 2%, A AIERR
wmHRGEE 7 - REET O =2 2% 5] &
L. TOME, ALEEANOGED T L ET
DT, FIIAEE O — B RILR RS EESHER S N
TWET, SRT VT I VBAHNE, £8RE LT
B SN T E T A SEE H 7GR 12
FOGE9 . KEOSERZ L LT HEIZR D
Bancwgd, ¥, ALBEROES X 2%
FEERLHTCY AP EAT L0, fThhwnl e
AR CHER SN TV FE T, MR OME & 5=
oW, W EAEA B2 3 BRI DA SR
30 mL/kg UL EFG ESnTwE g,

WA M HEI I OWT T, BUlfE RS T,
FHIRR O M PLER I OB IR M RITO T IZ & DR
MEDECRT WD, VT FLF) v —i#
ResnTwFEd, F/20 VT FLFY v &2 fi
L CHOIMEDR TR VAR, AEEOFHEL L
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5 LW AR H 5720, K= Fuoau
FI U EREGT LI EPERI N TVE T,
RIEBID ICU TORZBWTY (X 13)o HA FF4
YZHDH I ARIMEICR LTIE/ VT KLY
YEMALE L2, AZEEET 0.2 pg/kg/min L ET
L7275, (A BETHIEATE 5 HEIZIEHIE
THLIENTEFE Lz /20 AMIEIAZERL D E
ETE R o72bDD, THELBFEAIZERTLTW
&, Bifhi#Es-80F Lz, RELEHE LD
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RHEEARH L E 3. OIS o5

BELL % — R A= A L F W, R R iR
FAREASRE4S L E 3. BENIE X, MEEEIE 2.
EHEMEATER I NS L) 12U ERDS
HEAT T, TOREIZRIUE, = FAR=ZADK
SrHREANRICREI L E T () 74 ) ). ) T4
)Y IAHET B &L BB OIMGE b ¥ LR E b 1
MLEd. SHFURMITT . FURBNZT o b4 —
IN=IZ 7 BT R K RIRE LTI
PR T & 21 AUE, RIERCNE 9 o I 7 5 W] REMEAS
HHDOT, Lo 7 b+ ==L T, KHED
NG Y ARIEFERIRBIZE L T LEXH D) £
R

LHT, K14 DED 7T 7 THRIEBI O 2D IR
. OwNT Y A% RTAETT L, BIF2REHEA
BHENTWDL EW) T e EBNET,

WIZ, ICU TOXMEIEY — 1 — DB LR L F
3 (XK15),

AAE BN L FEBNEI R BRI A E 2 & BF L Tz
B, MREAESEHRI N T LD T, EEDE
M A O RIEY— S — IR T A
CRP, 7 17V /4 &, ICUday3 % ¥ — 7 |ZIKT
LCWwW& F L7z, ICUday2 PARE, fAEZL L. EH AR
FREO TEAT L 720 BFHRERED iR IR &
0. ICUday4 |2 13 5f H ER %L 2,000/pL % # 2. A
BIOMHEZBRBIFCTHo722 2 RLTVET,
ICUday7 213 N LW gnBERL. $5% & % b | ICU-

[ICUTOD#Ei]

ICU day 1 2 3 4

ATHFIRER

JILFRLFL

(g /ke/mim) 7 02-+03—— 008

2B (mM) 18| 11 [ 18 | 15 | 15 [ 12 | 12 | 10 | o9 |
RE (ml) 330 o915 | 1140 | 80 | 775 | 1420 | 1885 | 1805 | 2135 |
InOut /A5 (ml) 2380 | 2114 | 255 | -sea | 432 | -8e3 | -1385 | -1445 | -1526 |

13 ICU #%&i#
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15 FHE~ — 7 — OHERE
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AAEBNIMHIC G-CSF (FEALERK 2 1 = — JE BUf
KT BAIHES S TwE L, G-CSF I2id,
FHIFR T, RO - b EFELZD .
ROMBEN~NOR 2R L 721 | IFpERO#EE
TLESHEZD VI BEDH) T3, Lo T, I
BRIFAHIHI R FN OFEAE T Fh. B IEW T ORI -
WEORNEEE V) HTHEHASINE T, 205

FEiE. — kPTG, SR TEiRG RS
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D, AIEO T — AT FN R EEOIFHEREA % K L
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—J . EEEGTTA, FN F 7235 2 i Bk
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BFHRERIE A %0 FN ZSE 2 1 3 2 68 3 514,
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Therapeutic strategies for primary central nervous system lymphoma preceded by
intraocular lymphoma : A focus on maintaining quality of life
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LRHEAN O MRI T, EREEOH M Flo
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BTV EITHFIRE L TUIRREAN LV L,
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TOTAUSiEH 29 % IgD 11.0 mg/dL
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