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Monoclonal gammopathy of renal significant (MGRS),
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Nature Reviews Nephrologyvolume 15, pages45-59 (2019) https://www.nature.com/articles/s41581-018-0077-4

The evaluation of monoclonal gammopathy of renal significance:

a consensus report of the International Kidney and Monoclonal Gam-
mopathy Research Group
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(monoclonal gammopathy of renal significance, MGRS)

The underlying B cell or plasma
cell clone does not cause tumour
complications or meet any cur-
rent haematological criteria for
specific therapy

One or more kidney lesions that
are related to the produced
monoclonal immunoglobulin




MGRS 2t AF HHE HB0s A% HH AR0M THEE HYSZERIQ TE RF0 w2t
22lgUch HEE HYSRET A2 2=H S0l o8 =EFQ AT} v|REFHL o=
SFEUCEL 2R FAt2 HEfjof w2t YR, 042 R ZEEE M2t Euch
?|EHmiscellaneous) HF & THEE HAS 2 ET XD 2| LIEHH= CHEE AF7H| S (glomeru-
lopathy)2 LIEFLICt. Thrombotic microangiopathy= 2t £21 229t MGRS £t HE{ o 2 4
A JEHYLICE O] i MY =ET TAHO| YisLICt.
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MGRS-associated diseases

Monoclonal immunoglobulin deposits Mo menoclonal immunoglobulin deposits

Kappa

PGNMID

Monoclonal fibrillary
glomerulonephritis

L

Kappa



MGRS ©]4! #txjo| T}
Clorst 2At

Y folFA ggdA Light microscopy

HYTF To|FsEAM * Immunofluorescence

HH/AH OGS HAL Electron microscopy
AR w EE HAHYH(F) o

MGRS7 SJAIEl= BXte] A% AL Wo} L a|E 64
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Monoclonal immunoglobulin testing

2 REIEUMYYHANSFLC ratio)= THEE HYI = ETIQ| HO ot YEE HSHLIC

c. 2@ Relda AAks kek A [El34 5=8 FYot1, kA HIES FPYUICE B A HIg2
S29S LIEE= H20| W k SE, HIZ0| KW N SES LIEfHLICH AN F2|Z 40
HAHEP| o LEEE0| U 2Xte] B2 ReldH 5221 EEtELCh F&el2 22t 0.26-1.65
0|1, AIgEe0| A= B XH= 0.34-3.10 YL|Ch

Clonal identification

MGRSS| ZICHS Hoists| AEg wo| Foj SHUSIOI} ELICL Beisixt WEE FY Heolet
HolE|BITLo| ZIAS MGRS BHH Bi2lo] #1491 B2 AlEILIk QU3 o2l S} o|a| MM,
WM & CLLE FIEHE|o] A% 4210 WRX0| gl ZOoLICH SUSH A% Tgho| T2 Hoysty
BOHOlA 24 & 17| T20| B2 40| BaFelL|c




[M% H2| 72| (renal pathologist) Dr. Guillermo Herrera QIE{ 7 ]

=O O =™
2 ReldMdEEAe] Zats HEy AARITHY| 2H4S F o Lt

RE| BHYTHAM A2 AP 2R ES £ + USLICL

Guillermo Herrera, VD is Professor and Chairman in the Department
of Pathology at Saint Louis University. His clinical specialties include effects of
monoclonal light chains on the kidney and growth factors in the kidney and soft
tissue tumors. His expertise includes pathogenesis of AL amyloidosis, glomerular

injury in plasma cell dyscrasia and chronic renal transplant rejection.
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® THRFE|FH(SFLC) HAIA FHHLUE HOjLE
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Ot=210] 2= Etel ZITHol o2

rir

x
o
E=Z0| EL?

A S S5l 228t 2™ (monoclonal process) 0] U= (EE 58 4= U= o|mf Y[ M BAZL
k=] B2 S22 SUC Lis MAAEQISA HEE A TS QoiM= Y [eldMEA Y-S SAl
Ol 3l & S &4 A|24510] RLELICE OIS S0 light chain cast nephropathy2| 2ITH2 7HCEE D staining A0
ME THEESLE 8101517 |7t 22| ELICH SHAE SA0| TR 22 CIUE4Z0| W20 gl 427t Y24 0]
I SFLCHANS =& QI8 4 UCHH MMZ A 0f2 R-88 HEIt 8 4 Q&L

-

AMEEEH| = CrYet 349 2220l UELCE olE =™ renal failure, proteinuria/nephrotic
syndromeg, O|2{ot Z2t7 RE0M EHFE2|BM(sFLC)?t FH=[0{0F THCHT A 215 LIt?

JFECkn MZFgHL|ct oF 254 A, L7} CHE CHSHERI0)| US Wi AAE0| s BE SAhs THIT|BS AL
Bence Jones protienZALE fs| AT |HEHALE SEIO 2 AIMMASLICE Z|Z20ll= 504 O|42| 1=
H SHMEL B0 A= plasma cell disorderE rule outA|?717| 21510 B2 Q2| A4 (sFLC) HAIZL REISZ H|
3 E| 7 YELICE SALLA S| CHEE|AIA myeloma related disease2 ZITHe|= 242 TS AHAQL|CE,

HEMZO| Y02t Mael ok 22A2 22l F otLt2tH MGUSS| BiXhE FH e & o

L= MGUSZE 2ITHE|0] 0| 25 S A1 QU= EAte| ME-d A B2 Z-o| USLICH EY[EFMZ 0p7|
EAREE 2700 ERISH: P HYHUME MEYE SIS = USLICE J8{LE 0| SRS E+dMLA
OlM = HEMZO|HO|Lt 252 FoIeh SHE LU 2 4= ASLICH LT U WHO|A HHo| ZHatE|
™ 1 82h= O 0] MGUSZt OFELIC. @ 2| = ROoF & 2EF O 2 ZRE7| (I JLICE TEp A EH2 =
YUY UYRIA| A= E 28h= LIRS ZHSH= OFF 28 =47t &1 QST

AT SR 5 Q20| o3t HANS P HNE YEatD WAL

Lto| Aoz A MAS Bat = F 10%A =7t Immunoglobulin light chain mediated kidney damage2t
1 FZ3HCE 017]0)l= cast nephropathy, light chain deposition disease, AL amyloidosis®?} acute tubular
damage®} # &l interstitial inflammation 50| Z&E|0] UESLICE S = sFLCHAS plasma cell dyscrasia
£ rule outst?| 215101 FE2Z ZHASI7| W2 0]| 0] H|SI HEE0| FOHLS Zi0[2F1 MZIJHL|CE,




>

[HY= 2= [efel LY ZEtl|A LEL= S4S]

A: Amyloid

(i) Amyloid (monoclonal Ig and serum proteins: pink)

(i) Amyloid fibrils (electron microscopy)

B: MIDD (monoclonal immunoglobulin deposition disease)
(i) Monoclonal light chains kappa
(ii) Monoclonal light chains kappa or without lambda
(iii) and/or heavy chains(lgG)
(iv) Tubular basement membrane

C: Cast nephropathy

D: Interstitial inflammation

E: Glomerular crescent

Kidney disease associated with plasma cell cyscrasias : BLOOD, 2 SEPTEMBER 2010 VOLUME 116, NUMBER 9

1O dolouict | MBSHAl STT QHZ 20 019U 2.3.5-6F
Dow BIOMEDICA i 12002-2201-3602 o 02-2201-2166

21 contact@dowbiomedica.co.kr
H P www.dowbiomedica.co.kr
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66 kFLC index 23t MS/CIS ZICi2t DL &2 AFEt| ”

MS (n=41), CIS (n=29) A} 7083} o2 G54 4173 ALHME, NB, GBS; n=78)3}
H) 924 214 A3 Control; n=45)S RO 2 ELISA7|HS 0] 83t $-2] A4 AFAALE AA|

P MSe} CIS B0l A of2 Ao H]e] & KkFLC index 371 UERE

(CSF xFLC/serum xFLC)

AL e = — e i/ sertm albumir)

* Cut-off value of KFLC index : 5.9

Median values of ¥FLC index and AFLC index in different patient groups

80;

40!

20!

MS CIS ME NB GBS Control

ME : meningitis/encephalitis Presslauer S et al. J Neurol 2008; 255:1508-14
NB : neuroborreliosis

GBS : Guillain-Barre syndrome

CON : control

13
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OCB of H|3ll =2 &=, S0|=

kFLC index: non-linear threshold line
0,1 g ; s
Non-linear threshold line
(QKFLC=0.9358)<Q A,b)
|
0,06 Normal
Q 0.05 individuals
kFLC 0,04 ’ y
0,03 PR e
GO ST o L T °t
ﬁg.;-gﬁ:: %W g o Controls (n=420)
0.01 Rl prits .
-
0 © Mean + 3sd
0 0005 001 0015 002 0025 003 0035
QAIh
ANEF AFEY AHEEAN s So|k:
Oligoclonal bands Vs 75 91 - 94% 92%
IgG Index 7Vs 7Ve 75 - 85% 77%
xF(Lg 51119(%&1( e A5 96% 86%
o 2)
anes, s e o7 o
_______________________________________________________________________ : * CSF : Cerebrospinal fluid
: ! *¢FLC : Kappa Free Light Chain
. (CSF xFLC/serum xFLC) :
kFLC index = - - | Presslauer S et al. J Neurol 2008; 255:1508-14
(CSF albumin/serum albumin) Dobson J Neurol Neurosurg Psychiatry 2013;84:909-14

Presslauer S et al. PLoS ONE 2014; 9:289945

_______________________________________________________________________



(A) 139789 OCB ¥/ 84 % 98% (136/139)°141 57Hel KFLC indexE 241, 1w #] 37 2] OCB
FR A= MS T CISE AGHR o

(B) OCB AAtl A $4& Bl 32t 1794 MS, 13 CIS) % 76% (2 MS, 11 CIS)oflA] ¥ KFILC
index 2t Vebd

P Freelite-CSF & ©]-8-3t kFLC index 42
OCB # ¢t 717 5(88-94%)°l| 9|3} 52 At N4 5(97%)E Hehd

ocB 24 (A) 1 S&(B) EXH0IA kFLC index threshold line

OB positive

(B)

10

1

OB-negative MS and CIS patients

[ & MS patients OB negative|

2 @ goo B o ° g {n=4)
E 04 s L @ OB positive(n=133) 01 a é o B CIS patients OB negative
E lire: ) | (n=13)
& |=====threshold line
0,01 oot =) |
0,001 T r r T T 0.001
0 0005 001 0045 002 0025 2003 0 0005 00f 0015 D002 0025 003

albumin-ratio

albumin-ratio

MS ZIEh Al KFLC index®t OCBSl S22 & H| 1w

Technigue I .]iif,ﬂll'lf)_\l'i.lf_f I ii"[.'sim.wh;,_
sensitivity (%) specificity (%)
OCB 88-94 _ 92
#FLC index
Cut-off = 5.9 96 86
#xFLC index
Non-linear 97 98
threshold

Presslauer S et al. J Neurol 2008; 255:1508-14
Presslauer S et al. PLoS ONE 2014; 9:e89945
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66

CISERIOIM MS T8 o5 A| Yalsoz 98

KFLC index € 0| &8t CISS| il =4

. — klindex < 10.62
OCGB (+/-): 4/24
e ! k Index > 10.62
i o OCGB (+/-): 44/5
3]
“
o
g WL & p<0.0001
B
8
s 40f
&
B
o
§ 20}
0 L L L 1 L
0 50 100 150 200

Months since CIS

Menedez-Valladares P et al. Mult. Scler, J. 2015

b

» 7789 CIS &4 i ¥ £4 Al
&2 KFIC indexz(010.62)2 K31 CIS$HA}
MS ZY7HA] A7 A7to] B, U A8 E 7.34 vl =&
(HR=7.34, 95% CI: 3.82-14.11, p<0.0001)

> c15°1]}~1 MS2e] A9 Ags 2 Aol& Bd
& KFLC index#t(010.62)& 821 CIS $+4 71.4%
';l: KFLC index#k(<10.62)& 291 CIS ¥4 10.7%
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1 - . -
é 0.1
»
0.01
0.001

0.001 0.01 0.1

Albumin guotient
A MS B CNS Inflam. disease

Controls ™ PNS Inflam. disease
® CNS Non-inflam. disease

» R3S A}ke] KFLC 3He the |54 417 2%k (inflammatory neurological diseases) 3 ¥] 54
4171 42K non-inflammatory neurological diseases) # B]a8}o] kFLC 4t 2to] §-2]u]

P KFIC index= T35 8AHE O E 4174 28 8o 217 913 P viAR A8 E & dae

43

Presslauer S ef al. Mulf. Scler. J. 2016; 22:502-10
Brivio et al. Hematology reports 2015; 7:1142a
Cavaletti G et al. Poster at XLII congress of llalian society of Neurology, Genoa, 2015, Italy
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HAFCH 2HX} (ouan)

[Cre 2450 HHH 54]

o 71

v

o

1LEES

Calcium elevation

=
HH| XopE="H 2 > 2.75 mmol/L (>11mg/dL)

6
2150l

Renal dysfunction

IYOtE|LH HAS <40mL (12 T E=
A AY0tE|L] > 177umol/L (>2mg/dL)

[}

His
Anemia

s 22241 > 20g/L, FJHP| 0T E=
8|22 24l < 100g/L

/
of

oXIE
=2g

Bone disease

BHAR, CT, PET/CT 213 ofLt Ol4e] 834 4 =xi
B4 L 22 YUHZH10% D2HL A, DY

H o
HEMES IO AES PUH £| OFLt O] ofe| ZEH TR

S Vincent Rajkumar et al., International Myeloma Working Group updated criteria for the diagnosis

of multiple myeloma. Lancet Oncol 2014;15:¢538-48
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EPZAlI 242 HO|= 5T 5 1HO|A
FLC ZALOjjA Mctalo] HEEIL|CE

X grma|E 1 x4 ermals e

AN | Query MM
=

@ o
15

x

=2
A=
TS

21% SEME
12.4% CI=

=Xl
= 0

sIFE

for confirmation
and typing

100% CH 243
94.3% HEME T
As s H

Unlikely to Possible
| myeloma
1. Katzmann et al,, Cfin Chem 2008,55:1517-22 be myeloma Y

2. Myeloma: Diagnosis and management. NICE Guidelines 2016
M_ﬁ'lnuwni::m kiguid Ir “35

MuiAHALo]| FLC HAME 715104
14 ~ 25%p 2tX}2} =2} ZITho| 2Hs6lf EL|Ct

e
Of A Etx}
204%

o| 13k}

252'4

Chronic Kidney Disease

JW Park et al., Clinical Biochemistry (2012)




Clinical case

“EP ZAL A2 PO 2 CHUE4F S HiA|sHA = ¢t EICE"
NICE Guidelines 2016

Case#1 | PEP &/

ﬁf SR Serum/Urine PEP 844
- ool e
- Serum creatinine 608 mmol/L Serum FLC QA
- 6% 2 ARUE U 7Y HEY

Examination

- eGFR 8mL/min (A157H) =] Nodular glomerulosclerosis with LCDD.
( ]I ! + Serum albumin &4 E 2424}

- Hemoglobin Zt:(7.7 g/L, normocytic) (HI%) 15% plasma cell infiltration |
CEl /L Y

gz Ak

Clinical Case 1
Serum FLC ¥4 | Clinical Case 2 |

K: 1130mg/L

A: 66mag/L Serum FLC 2

ratin:17.1 K: 7840 mg/L

A: 4.4mg/L(low)

Serum PEP Z 40| X9, ratio: 1782 (highly abnormal)

* FLC HSZAME Sl (=45 =n
Serum PEP, Urine PEP & 0| K12t

FLC ZHAME S0 (12243 a8

Osteoporotic bone with no discrete lytic lesion
Total lg: MAOIZ 28RS
63M| 0§ Bt (lgG 3.20g/L, IgA 0.15g/L, IgM 0.26g/L)
-REZOIESCR U
-2 28 A 37H2.69 mmollL)

Serum/Urine PEP 24

Serum FLC 2Fd

- He3t 4@ (hemiarthroplasty)
cm T AL BE Xoray A,

E -9 2 E7H3.41 mmol/L),
- Hypophosphataemic (0.55 mmol/L), Kk Light Chain
- Alkaline phosphatase S7H234IU/L) =]l Multiple Myeloma FICHE]
\ « SUOHH HAHEHHCA-199, CA-125, CEA) ]
s /

B Talbot et al., BMJ Case Rep 2014
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Clinical Case 3 | MGRS/Myeloma =7|ZIct (PEP H4H)

62X| O{ 418X}t : MGUS ZITH - 214 & MGRS — 24 £ Multiple Myeloma

MGUS ZItt = 244 MGUS ZI¢t 2 44
Follow-up MGUS ZITt & 67H@0tCt sFLC follow-up  AKI/MGRS ZITt 2

O|F AUt 218 —» AKI ZICH 3740t follow-up

AKI ZIT 671 H FLC kappa 586.47 mg/L 37}

appa 47 mg/LE
FLC assay - FLC kappa 320.7 mg/L 2 42 i t‘f‘p oy 9
ratio i =1

- FLC ratio 22.142 4% 4
Sran et (with aggravation of proteinuria) ' . °©
M-protein level AKI ZITh 62118 H 0.31 g/dL 0.30 » 0.27 g/dL 2 %4
Protein.Creatinine 1.22 1.66 37t

A8y 23t

Bence-Jones crystalline nephropathy

Acute tubular damage associated with plasma cell dyscrasia

Bt

AKIl, MGRS 1gG kappa Multiple Myeloma

Jin Hae Kim et al., Case Rep Nephrol Dial 2015;5:180-186
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Freelite® 7|8t
‘I CHE+SHLRS
MEAAL 7H0| E22l

SHL 0}t 3| x| 2zt
: “Freelite® + SPE” &1

CHaE+3 9 2 SIMEIEe Z7|ZIcHE I8 HEHA 7o =2t

‘e gadd AN T eatad At CqgdmEsl fohls) ‘S Adae

gl W, P obd g A e ng St

AT BEST e UBIP « 0T HYU e U7 |@S

Guideline on screening test panel for early diagnosis of Multiple
100 A Mol WY Foldag AP e a3k HM
Myeloma and related plasma cell disorders (Freelite®7} #S 7Hgrsle] MM 9l MG Syt Zgte] g,
4% Ame] oigh v muEE, e AT FHE e
wheE: Zhelof| A sFLC2] 4 8ol it g2 lv-gel
ubsE]oick S5 MM T MG 4 208t 214 Siajola) A]
ok MY ARG A UTE Sake] FLO7} BjA -
Aol gk B 5ol SaEslei(Table 1)

Jin Seok Kim', Sung-Soe Yoon? Chang-ki Min?, Je-Jung Lee, Dok Hyun Yoon?,

Tubde 1. Published stodies on Gy comtribulion of sFLC analyvsis o mootise soneening for monoclomsl gammopeies

Sty Numnber of patients Liiihzed soeenimg esis Cenmitry of stucy
Hill v al. [12] (2006 Ls) SPE, sIFE. sFLC, UPE. ulFE UK

Reid et al. [13] (2006) a7 SPE. sIFE. sFLC, UPE. ulFE UK
Besthani et al [14] (2007) 02 SPE, sIFE. sFLC. ulFE UK
Piehiler et al. [15] (2008) 1067 SPE. sFLC. Izs Nerway
Vermeersch et al. [16] (2008) 833 CZE. sIFE. sFLC. WFE Delgium
Tulton and Femando [17] (2009) 890 SPE. sI'E, sTLC, UPE. WlFE Awstralia

CHEE+3F Bt oig

Se]ute ok

i e S bR
(FHA2EL 9] ~60%)
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[ 8% chil B8 714}
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CEREE e
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Ciget 2RI elolM A nsh= sFLC 2 Ra|F2H HAt

T
-4

Y

R iwaisiiaroumosron . .
IMWG NICE
- Guidelines Guidelines Guidelines

R

SFLCE MM % #21 §AA 2 A%o] o415
2E Ao A ARl AL

BE ARA R A sSFLCE A3 A
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1) ®o] 55
> MMAGRERRS] 80%0 A XA ZA} o4 &7, 90%0l A 84w 44
D A 29l H3(65%), 5245%), SANZ(40%),0171(40%), ZEHL0%), Z-Z(30%)

2) A% 715 At

D> 4171 A8H)CKD stage 3)8HAol| A] sFLC /2 ]9 241
AARE(0.37-3.1) 4

D AREA T M- 84

o' XY

® HIEF AA7A| 9] Ak FH6E — 15748
® thEESF At S7HE7]1 1D, Light Chain type)
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1. 5442 7} (1) SEIZ4-ZTHIHT ZAHS Of2f H 50|
of 4l=|0f ZIEHS Pef AlSIALE, FITt 0|3 AxpHa 250z
Al Al 2Y 302 oI5

0

_OI- EH_

o gy 343, 0U20|SF 5 WRMELY
L oyyEs

2. 471 1.2| L1.of lieshs AR0l= "HE S0 X A Al Soi| 23t
2|1E 0 w2t 2RIREHES 80%= MY

3. 1.01= S5t BHa AH HAE 0|80t F2|F 4] &/t
HAt= 55101 QESHA| OfLIgt

il

HEFUZ/FIITE 5£4427H1) / D442101~4

FElBM/Z B4 BA-CEEHAAAN(ER)-F21B 44
Free Light Chain/Heavy-Light Chain Test-Free Light Chain

kLl
[n
ol

=20{32} 2f 26,0002 (&= 0I4), 2 29,000 (2/F)
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2 dlojQuiciz} Bindipg :?
Dow BIOMEDICA Site

FHULAK) STAAEN
el B2 8THAL
(Free light chain assay)

QHFSHYL|7t? () CHRBO| M|t St g 2 F /LT

Free light chain (Kappa, Lambda) ZHAl= NS ALHD =2t OfL|2}
AELITIO M = HAP} O] & E| 1 AUSLIC
FUEY(AKI) 2 IS EE(CKD)o| |2l ZEo| CHEE+3 52
MGUSQIXIE BllE -~ L0, TR FEY Exte| HAIP} ofstx|of B[S0t
AMYo R ol¥Ex| O YHEE o F &= ASLICH
0| FAYEE 2/dAEH(AK) BIXIE AR CHYES+3 S
HIZSH HEM|Z0| 2|5t AKIQIX|E BfX|/2fQI5H=
"S2|A4M(free light chain- Kappa, Lambda)ZAof| Cist LH2QIL|CE,
DAL ZHAE FOl= 0| HIY2 3|41 A M2 B E2|ZUSLIC

HAFRILICE
(3 CreHto||cPt =2



L

1A A2 Hg|= {2 F28FHAFLC assay)

N\

International Kidney and Monoclonal Gammopathy Research Group
(IKMG ; SHAIEE,EULZY)0M = S E SXo|M R2[EAHHAIZ
AlESEH| myeloma KidneyS ZHEXICSH=2 HD6HD QSLICE

New AKI
Exclude myeloma kidney
Assessment for FLC clone*
FLC clone No FLC clone
I

b - AKI of
Clonal FLC 2500mg/I Clonal FLC <500mg/I another cause

l +

Either

Probable FLC tubular . =
iterstitial pathology Altemative monocinal Incidental MGUS

l FLC pathology
- Requires hematology work-up \ ./

- Initiation of disease-speccific

treatment to reduce serum ) Eequ_i;es Lenal :’icl'PSV .
FLC levels onsider hematology work-up

Colin A. Hutchison et al., Nat Rev Nephrol 2012;8:43-51

*Intact immunoglobulin| ZXHE BiHS}? | 2|6 serum FLCE serum EPZALR} S7H| A|SHZ|0{0F BHL|CE,
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20164, ZH|Z4F3I3|(IMWG; International Myeloma Working Group) 21% 10| E21R10{ A = A,
ALY BN R2| HAle| ==& 2IF2 2 (500mg/L)oHH Cast nephropathy, AL amyloidosis,
MIDD(Monoclonal Immunoglobulin Deposition Disease) 52 Z'ETIToI=E HIO¥SLICH

Journal of Clinical Oncology*

An American Seciety of Clinical Oncology Journal

Internatilnal Myeloma Working Group Recommendations
for the Diagnosis and Management of
Myeloma-Related Renal Impairment

At diagnosis:
Serum creatinine, urea, sodium and potassium, calcium, and eGFR (CKD-EPI or MDRD formula)

Measurement of total protein, electrophoresis, and immunofixation of a sample from a 24-h urine

collection
Serum FLCs

The patient has proteinuria, which consists mainly The patient has nonselective proteinuria or

of light chains significant albuminuria or
FLCs high (i.e > 500-1,500 mg/L) FLCs relatively low (i.e < 500 mg/L}

Consider the presence of amyloidosis or

A renal biopsy is probably not necessary but may MIDD or other comorbid conditions:
» Biopsy of the subcutaneous fat may

be helpful for patients in whom other conditions
(diabetes, chronic hypertension) are present show amyloidosis (Congo red-positive)
* Renal biopsy is often necessary

Meletios A. Dimopoulos et al., J Clin Oncol 34, 2016
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FelddE sduadel HEHo| 1 XFH el

\

FelFi= UEdS Yo = o5 THIE R AIN|2| Cifot H2lolM HEdE
74 SLICH CHEA S 2 AL amyloidosis, Light chain deposition disease,
Fanconi's syndrome, Excessive endocytosis, Cast nephropathy?t Q&L|Ct

(Leung et al, 2012)

. AL Amyloidosis M GR S
Monoclonal Gammopathy of
Light Chain Renal Significance
O  CHIEAE UETIE0k: £ ORIAIR MN0| ol Bt
FEFHO 2 M 7|EI MGUS & A FFHO| Waist =
=& YECh MGRS 8= MM222]| 0|8 7tsd &
Proximal Tubular Injury T O%ETLNELICE
o Cast Nephropathy related to MM

Multiple Myeloma
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=%~
=0 I , S4tiasto| 210102 Cast nephropathy=
FROYUELFOZHE H|IZE SHMEMOR Q2|F40t
TH proteinZ} ZE510{ castE F4Jo10] AFTHIE HAAH 42 2P SLCh

) . Excessive LC endocytosis in PT cells :
Glomerulus Light chain filtered -» Oxidative stress

- Activation of Nf- B+ MAP kimases
- Production of inflammatory cytokines
-» Morphological changes

10-30g/day Distal tubule
absortion

5-10mg/day
Urgent therapy! in urine
Renal response : may take
several weeks +— Light chain deposition
Tubulo - interstitial

inflammation — fibrosis

FLCs + THP
- myeloma cast
—» tubule obstruction

Wang PX, sanders PW. J Am Soc Nephrol 2010, Ying WZ et al. Blood 2010




WEE, 1015 2157158 B2t= 2ol FEIBEZHAS AlsHOF
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\

g BRI RE[BHETHAL Al

gxje| Y8

Free Light Chain
Az

SHES7A0Y

Secondary Care
AKI1, 2 FITHAA | AKI 3, &4
Free Light Chain Free Light Chain Free Light Chain
s HE(7L o) HE(TY o|H)

L

(7% OjLH)

x|Z AR

(7€ 0|%)

99% H2|58l5 82% M|s8l8 35% 4|58
Ksd 7ts4d ts¥d
ZME86-7d sMEg 560 ZHEE 7Y

Colin A. Hutchison et al.,, Nephrol Dial Transplant (2012) 0:1-6
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04

FElFA(FLC)2| HHE= K= 22t IChSt

Myeloma Kidney(Cast nephropathy) ZHX0f|A{
FEZHMFLOZ HHE= 41715 &=0| ZQELIC

{0l chemothyrapy
(novel agents)of| 2|5t

2P Y

B3 F2lBHE 2PNl YHeRE
Gambro High Cut-off 2E{E 0| 86}=Ho=
Chemotherapy2td¥ X|28 32 X2 225 ICiske + AsLCH
FLC reduction?| F=0f| 2 410|552 3|E7tsd e HERLICH

DAY 12

0%
- %
£ 0%
°
s 0%

50%
fm.
- 0%
= aom
s 10%

o R

Mo reduction <25% 5-15% >T5%
‘Sustained Reduction in sFLC

Colin A. Hutchison et al., Nephrol Dial Transplant (2012) 27.3823-8
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el 2 E A2 HE 20 7|Eat 29t

A

AKI XS LA O 2 free light chain ZAIS 1ALZ Alddt= 212|152
=8| 2| E0| M= HE|= LHE0| 1, LE|LI2foM = MM 8l £
YENMIIE ek oy SEXtofjA| ZITHE 2ok Ajet A| R S0{2 Q-ELICE
(RHEX|E 14| 2019- 251 B)

7| E0jl= TITHE 2hXtel 5 RrEojxetE o= AR E|{OL}
O|x|= o Hxli= SHxjoiP| ZITHS 23l AlYO| 7ks5H=S YRS 2 O

Tf, 21t A HNl= SAlM| AFEX] B

*FHAMA S0] QY Si=0] ChR X O1E S

4427H1) | D442101~4

LI ET RIS B BA- [SEUABA(EZ)-FEI1B4H

=

Free Light Chain/Heavy-Light Chain Test-Free Light Chain

B o} 26,0002!(#21 0144), 2 29,000(2I2)
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A

442 QAR (HUHAZA

H =2 QE|AA-2CH/Am ZALe| Z6{7 (&=
| b

1. 57442 2t (1) 2|8 44-ST/2 i ZAtes of2l HSS0
20I=I0] ZITHS PIoH AlYoHALY, TTH 0| =X
SHOZ A A 2Y=0HE AWEY

- Of2ff -

JE
0x
|1|lJ
0b|

2.421 1.28| LL.of oligsh= 0= "HESH X &
2A| SO et 0 |1E of t2t 2R EHES 80%E HE

[

3. 1.0 2710t Eat 28 HHMS 0|8t [2| 4

o

L2 HAls 5010 QI°80FX| OfL|Z
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_{_9 19 uto|Quicit
Dow BIOMEDICA

04 ST o= OB =AM 2| f2|A2dZHAL
(Free light chain assay)

QHISHLIZE? @EHREIO| TP ete 2 2 - L,

Free light chain (Kappa, Lambda) ZiA= 250t CHE S0t 2 HEMZESHS [
SHZQH DO F2 HYET UX|TE AFLHDIOME 0f2] 7HX| SX o= ggst 4 QEL|C

ofLtE B 9LEY(AK) S22 TSI EE(CKD)2| HEl Zeo| CiEE+3 52

MGUSQIX|E =felol= Z10|H, THE otlt= THISEE 2R At ef=t=|of

U |AETO|LL AFLO 2 0[8HEtX| T QFEE of

i
ot
rr
o
i
£
o



01

OhY ST BXjoIAS] ST Z0Y

N\

SHYST Bt EOIPHEORY 48 A, AR,
20 912180| £01X|02 WSHOR 0| THS oy Hadt ALIC

o FYOILHH| DHYBTH UXI|AUE o
NYSIHE AERrEe oLy 2 T4
A 3 o
5 é :
- 0— 0= : -t

160% 4  46% %  42% %4

—_

21517 | wEo) £2|0)% & K20t 0P SR ELICE

E‘.“é%’?—:’ O Qlot Aol ZH|E HIE2 TI|MEH 2P} RotEsS
=] o

Jliglo] FEsHoksH= 2| =H| &

23}
o|gH|&

LTGRO0 PIMURH O 2 TIYSHHA IO = Atel, Bx|, 27X 2I7|2M SARIAf| o =H| g2

LIFZEO| Y= 2HXlo]| HIH 108} O]0|o,

27| S §Rte] 0|2H|B0| FHK| 271/ RHIRO| 3.2-4.1%S AFXB10] SlTiet 20t AHA Hetoz

Agotu Ut

(Hwa Jeong Seo, 2020, J Health Info Stat, 45(4): 356-364)
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CKD 2tx}e| ESRD/Mortality
I8 = 0|= Ot combined Free light chain (cFLC)

N\

SHYBEHO| tetEIR| OfEE &0t 252 YIeME Kappast Lambdad] $1g 75101 BLICL K+e| g0l
OF% SOFR=X(high risk) £ 0P (medium risk) S2 FAQIXIS ¥ SIRI=S BIEKSHH BLICH
DRIFEQ! SR XSIHEQ! SHXI0] s LA (S40|Lt AFO|AIS Holo B CAOIL Aol 0}
9[0] 214 88171 LI

CIEE HS==T [2| 34 ESRD Mortailty
AI2|SO0] B2 LKLY dd 4 A& o0k
HYEeoR TRl M 550 20 F21284 K2t L2| B (combined FLC : K+L)

Y SEE(CKD) &}

serum FLC Assay
‘combined FLC(cFLC)
[FLCk+A]
<a3mL KT
e . =93 i
(Score 0) _ [HR: 3.42] [HR: 8.74]

WAL/ AYSIHE 57}

Combined FLC(cFLC) s~X| 2 B4 AMET(CKD) £tXte)
IE =0 = AF0RI0| 5 EILICE

(5% Bt e | T o2 218 (4070E)
1.00

% _ MHE Seore
.E N T = [Hgg?ﬁ,z] Score 2
S -
g 9} 50% HA Y7|LS Mo 2 W (4074E)
i 0.2% [}

" L}

0 10 0 0 W 0 60 £ L
Follow up{months)
James Ritchie et al. ClinJ Am Soc Nephrol 2015:10
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CFLC(Free k+A)7t 32t2+5 TESE'Y &t AT #lAE,
HI|USEH(ESRD)2 22| 0| FlH == FOHILICH

N

Hutchison S0i| 2/t 8482 110|145 &HX| p42 CKD XS T2 2 o A 71 (YZ
FHEED[ZE 6320 EH)0lM S7HE cFLCO| AHZo| Cigh RS 2.718) EQIch= ZajS EUSLIC

Combined FLC(cFLC)2| &&= S7H= 410]41S HHX| 942 CKD 2HXte| ME | 2at UHsH 2t
AACH, Y, QIF, AP AL hsCRPRL 22 CHE YTQIXHED SEF O 2 ZBIUSLICY.
E£3], 14 | Ar 2B =0j| Y0{A cFLCO| 1-unit(2222)0] Z71E! il odds ratio(OR)7t 3.70

BLE[0] SRHQI o= EX|XIEA Q| et SHls| HOo{FAUSLICE

Patients (n) Median GFR (ml/min/1.73m3?)

848 35

Hazard Ratio

2.71

" 8480| MO|AIZ x| 942 CKD EAHE CHAIOR oMYA 17(H2 £5BAR! : 63748)
152014 cFLC2] S 1ol ufat Aol chgt 912igo] 2716 52"

g
@
40 4
— |
-— 2
20 4 i 3
4
—— 5

Survival by quintiles of combined
FLC levels. Higher combined FLC
levels were associated with a

significantly reduced survival
(P€.001).

Q21340| sE2M
YEEBOIAT £ U

Hutchizoniet al Maye ClnProc. 2014

Time (y)

CFLCO| S7}= AT OfL|2f, Y| LT (ESRD) 2 22 TIcioy| Ciet Sl
Ofl= 7Fs-LICL cFLCE eGFR, proteinuria?t SEXQ1 0| 02 FIt=| g LICh

| CKD Patients(n) | Independent Risk Factor
Birmingham ‘ 848 cFLC, eGFR and Proteinuria

CRISIS 872 | cFLC, eGFR and Age

Ritchie et al. 2015 Clin J Am SocNephrol

2 $ 8 8

Perentage RRT Independent

—n CF].C(ﬁgA‘TEIL
— CFLC)G9.4mg /L

p<0.001

(-]
e

L L]
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04

QE|AAE ALOILL 27| AISH o 50t3 2 S2oHs3 S i
N

ORYBEY BS0| sl D1 2 0|9 43 7152 ofSiLCt

SHYBEY BRHS0| JHY 2 AHOIS BB 20010, AREIEI 22 LiEYE 0P}

HZOPIYULIC BB RS Y NENS LIERYE CHESQ Cijo| 1, Q2(24)e HojZRES
Aot 8 S20P| hR0) LR 20| ABLICE

FEIBM= 22 BiEEX] @1 UZoM MHEFE[=H, H7E71S50] LX|H T EEIX| 25t 5o
ORI ELIC EEolMe| REIBME =2t ECe A2 H87|S0| LK AUCH= o2t ELICE

combined FLC(cFLC) 7} £718h= 21
el MASIH=ESS7HA L17|5 ASH=AICHAL Z4) S HHIEL|C

Rol 2] Yit el Bl A

Bome Marmow Plasma Cell

Lyrmiph Node B Cell

Elevated TR,

Polyclonal
FLCs
Mimeralar lfltdnﬁr
f2IAM A 22
Rl
g3 5= 37

FelZ3 di 37t




FeEjF = EXlE] 2n B0} Eot A17152 Fsh| Hragict.
YERA0M FLCE 1121501 28 AtAflol|lA of 2/xlig<= 2Pg S HX[| £[7] w2,
2-6A|2te| B2 Y| S 2O ELICE of2{et B2 BH2|2 Qlsl 412|50] 00|

HoliEsE FHoIM FLC2 32k C

214 510 500mg? i MHSIXIEH H0IAe| g4 8T e
0~60Hl21% 31(10~ 30g), FLH2U L7152 21 BR0l=
202 K218 5=t i SSLct

E AtH|Ci2HE(GFR; Glomerular Filtration Rate)O|
ShopElo]| w2t EHfel e ojzigto] Z44si| £, FLCsS| ©F 5= 7161 &Lk
k2t S2Hl polyclonal FLCsE AFAICIZHE S| Koot 22 A2t o,
F, IV ZEHo| Cot HO0IE4£E2 FLCsS| 85 sk = 371etL L.
0|28 212 A= 688 2| CKD &HX}E CiAto 23t Hutchison 2|
A0 M Mo 2oL C

——— Good correlation between sFLC and renal funcction L

250 -
* eGRR = | [] Kappa FLC
- &RhG = 872 Eﬁ ] [l Lambda FLC
- A Rho = -0.66 g
+  Creatinine ‘E 480
-kRho=078 &
Q
- ARho = 0.73 g
; o 100
+ Cystatin C 1)
-
-k Rho =080 & ]
g 507
-ARh0 =079 3
@
- 0
I 1 1 1 I 1
Con 1 2 3 4 6
Controls and CKD population by
stages

Hutchison et al. fin./Am Soc Nephrol 2008
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Free light chain - Kappa, Lambda Z&x*

H7 3}% ol oug;-ll

A

RE[F4 7, AT HALS S0l F0iT! Zak= 2f2f0| s E Rt OfL2t,
HIE, X10], & 22tk 2f2fo| YN R84S ASLICh

OEI 2 HX FH*]- @

At ks 4 4N K84
HuEnHe
anas #yac3 (95%tile Range) #8489
Free Kappa
. ¢ : 3.30-19.40 CHEEH0pHEES "Ee| TTH)100mg/L)!
M ReEH h:ligtpih?lfg) (mg/L) Cast Nephropathy®| ZIZH()500mg/L)»?
Free Lambda
; . 5.71-26.30 CHEE0PHE o] KT () 100mg/L)Y
2h wel2d Hg:: b?:lhaall’ni.(:) (mg/L) Cast Nephropathy2| ZIZH()500mg/L)?
S48 FLC /A Ratio 0.26-1.65 CEEZ0PES el MEas XIH()100)",
FHut/2ct H) (FLCr) (100% range) ojlzmzen X|2USHIHSCR)V®, XjLE0!
2 A4 : 2715 X5 eGFR(60)EXI0|M
FH /2T H) ;L‘t:."/ ALK %g;‘;" 0 ) SIS 20PSE 80| K A| M8
(M) e Fanes (AIYE/S0|E A0
. HEESA0MEE AL X2 2L HZ FXUA
S| difference FLC 5
sigelS OIYRO0|=F 0| Tchna2 XSULSHIHN .12 of Ft
FHIp-2ch k} (dFLO) £f1.12 v
Sa1z combined FLC 9.3-433 C2E{[2ZM(polyclonal FLC)2] &7}
FHIH+ECH B (cFLC) (mg/L) HYUTH BN NIE 22

U7 |AMEH(ESRD)SE 2| 0|8H0j| LS $IE0i|=19-19

115 Vincear Rujinessy, et al, 2014 2) Colin A Huschiscs, et ol 2002 3) Purst Yocev, et al, 2004 ) feery A Kutomarn, et al, 2009 5)A Dispensier, et al, 2009 61 CEH Snosek, ot ol,, 2008 7 RA Nyke, ef of, 2050 8 Freshant Kepoor, et al, 2013
) Coliin 4. Muschison, of s, 2008 10 focng Who Pack, ot al, 2012 11) Morie A Gerte, etal, 2013 12 Shali Kumar, o al, X007 14 fares Bitchie, ef o, 2015 14) Lakhwir K Ass| o0 al, 2055 5] Cafie 4. Husohison, eral, 2074 16) Locke Desiurding, er af, 2073
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:| contact@dowbiomedica.co.kr
"www.dowbiomedica.co.kr
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9 12 ujo|Quicizt Binding

Dow BIOMEDICA Site

A0AM| O L Bt - HEEL0HES (MGUS, SMM, MM CHEF) AF2|'d
ATTSOEN B Aol SABAF M

(serum Free Light Chains)

SHgoHeLI77t? LR HIO| M| CI7He| StEEIoM ELH=E]= QL HIZ LT,

CHUE432 TYTHIEEZ0PHEI S MEY £~ U=
MEE HZATNOIAHZN S BH G2 H2HH A Freelite®Li8O =
= 43|0|| 24 EL{ER2| DX L CE

< ¢ <

“ <
il B 3. 4.
dga olnjgy o= IEXY HAY 2

O 22| . ZOMEEMGUS) | BY0HIEAC Mg At [HoH]

Freelite ZAt

%%%El%iiﬂ.’:*.} 2H|2t o'
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LS50 SFLCEAL

g3 MM SN Q2| ZMAA Freelite®]
® 71y W27 S71otd U= @ 7|= ZA (Protein EP) EC} 1008 Of4}
©® 1-0I0]4] BIsts Hoyor e

@ - TIE- O T - DL B
28&l= 0

@ =X 70| S21lnt SOOI AT

® Lt E+F TIT| EX S (CRAB) &L
@ TEAHI2I MGUSOIMRE ZEIE® | Freglite ZAI =02 RICHKs

IR =2E

® XIZi3440| 810} 27|of FIEtl= of
® WAl MNoplitz By mTol

@ 27| THEH ORIt IR FS

LE|Li2t E7 |2 2 20974
@ SHZIALO|| CHEH MIAI A QI 2HA - CHEHHRAO| A 15EH SO AR S

CHr=43 (Multiple Myeloma, MM) 2 2710] LIEHLEE @145 0| HISO[HO| 1 =3} F4f
RASHO] ZHarst7| 7| 20 22|0) o2 Aof TITE| D 2X2| o 60% F== TEHE =X
22 M AFSs A2 ZHEE T U= AP U

9| CieE,32 T+ U2l 20|12 HEEAH0IE S (Monoclonal Gammopathy of
Undetermined Significance, MGUS) 22 E| TIYE|7| T2 MGUSE 70| ZIttstoq
Ze2lstH 2274 Tl (Monoclonal protein, M-protein, M-CHet) of| 9|0t M7 AEE Xt
2 UL X7|0f CHUE LTS LAY 2 A0 MGUSO CHEH MEZAL R-840| CHFE| T J&LICH
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DIAGNOSIS
5 FACTS ABOUT MYELOMA DIAGNOSIS elomalkK

OVER e

500/ %|A 3320 0]Ate
0 | wasway

25| C}E Ago=
oAl

||:|E‘=I = CRAB

LA KEEL =0 XIZF 40| Sl AN HYOR NP I R 840| &lt=
2N 22|Lt2tofl of 502 FO| EMY HOZ FYE|= MGUSE AT Y522 AlYstH
F880| & A2z AtzELCt,



718 WEA 27t F715k= o CiEEeF

2710]| B0| A= 10CH 2f

CHUE430| WEA 716k HiZole gL A0l TAHYIHO| 57t MGUS B7H Wil S
ROIetER | Mot oE, TITYO Y § 2210| AS A= Y& 1 &L

CHEZ{QI Q4kk4H (CRAB) O TZH&ES (hypercalcemia), 2174 & 2 (renal disease), B (anemia),

i Z 2 (bone disease) 2= LIEL} H|SO|X0| 1 L-olo4 1t QARSI 1X} 7|20l M ZHast7| g
TIE o] 2oto] L7(0f| O|= 2 AMof THE= tHEX{Q o= AaiXy JUSLIC
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MGUS (20|23 HEEL0IES)
CheZ450] gigelxt

MGUS (S|0|E23 TEEAIET)

MM Multiple Myeloma
Early Active Myeloma

HR SMM High-Risk smoldering
Multiple Myeloma

LR SMM Low-Risk Smoldering
Multiple Myeloma

MGUS Monoclonal Gammopathy
of Undete mined Significance

ooyl
TOXIC CHEMICALS IDENTIFIED
TO TRIGGER MULTIPLE MYELOMA:
BENZENE SOLVENTS
. AGRICULTURAL
mﬁ?‘gﬁ:za CHEMICALS
R oce J Spsmmrs

3 _ | )
.\I 1 '. ‘.'
W 4 FUELS

PRODUCTS i )
1
L - H_'-_ .-/1
ENGINE
EXHAUSTS

CleE439 2 AYUR= 18T 20 MGUSLt 2HotEZI0| E3|M £3] MGUSE Z7(0f

YA 22|01 R = FOF FH UL GH=F M A2 (IMWG) M= 7I0|=2jelo =
#I5H AL



o2

Screening
i Iceland )
S Screens 7| gt
t Treats gl X2
o or
p Prevents
iy MM  Multiple Myeloma —

w 1 X} Z3: MGUS 4.9% %A

OEF0 U= RS M OF SH=A| o0 tigt ZE0| AojRELCH
“A=g2 QX[ o|2{Ph 7HRl2 =2 HEFS oilYot| floll F7152 =5

2EO| =20| g 2 AUSLCE” )
Go RS & Rajkumar SV, Blood 2018
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Freelite® &2 HAl
Z|XRo| ZYHX|X HIA EA HH (urine free light chains)
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Freelite®
ALY

fight chain
e The
A2 WA QEX|X} 2 o o
Bence-Jones protein| g=e| The Binding SiteAHoj| 2|3}
TR HO| Y SAAHPER) 2 AIYEIS Freelite AN B20MR

FreeliteZAts =0l A HAE= 2| 2R9| FYOIFHQ HAEA TS HHO|A
HAHAY O = ZHASI=S JHU P 27X Ql Aol CHEE4F S HIR T
CEEU0ETY U, TH, olF, ZUEHY S0 2 7|01E ¢ Ae2 FIIE D AsU

B A3 (sFLC) BAL
Ol X SYHEXIXL| =AUS UHSH= AAl

Ol 4=l Y02 =2+ V' RElB3AEYEA Freelite®
ZHIE 2 MAY 4 U] 2HW AN HXS 0|81, XHS3PLH|2 15200 ZH

>95% (Kappa, Lambda H& 3k, FLC /A B|S 0|256}0{
B U TEEN R gl

- §% SOIR| Y50l Chei MRt HE

K/A ratio 0|8, F4oItgt O[5IHX] £7 (<1mg/L)
7| & HEHALECH 1006 0|4 21t

- %4 B0 M 450X gotop g

Free Light Chain Immunoglobulin CiH| ¥12t2|7} o, |
A& 2 3215 53st0] ZLIEY0 &

- 3715 HMZ oFolH0|Lt BEHEN HAl Oks

FYEX|X} 2X|7} FY Aef(tumor burden)& F2s| ¥ted - Free Light Chaing| highly abnormal ratio= HHE2E HEE
- Y9 zidho|Lt S YY) vy HloI5l0] 22kt o= LIEpY

*Sharma, S. (2008). Tumor markers in clinical practice: General principles and guidelines. Indian Joumal of Medical and Paediatric Oncology
30(01), 1-8. https://doi.org/10.4103/0971-5851.56328
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Screening Tests for Early Diagnosis of Multiple Myeloma
and Related Plasma Cell Disorders
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Dow BIOMEDICA Site
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(serum Free Light Chains)
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UB4F(MM) TIE THSE
CHUE2F (MM)2 B EA (MGUS) 225 ZIHO| ZRs L CH

(10% 10-60% 210% or biopsy-proven

BM tumor cells and and/or plasmacytoma
M—_psrg;cﬁimn (30g/L (IgGorigA) and 230g/L (IlgGorlgA) and  Required only for

s Uririe {500 mg/24 hours =500 mg/24 hours MM type subdivision
Myeloma Yes
defining event Ne No (>1 CRAB or SLiM)
Average risk of 1% 10% (first 5 ) N/A
Eression tNM per year per year (first 5 years

Rajkumar SV et al., Lancef Oncology 2014; 15:538-e548

S5| PHAZRE TYE= Y H2E Y B 270 YAHED 27t F2 ACE A AsLICH

F715Q2I MGUS ZL|E|Yo| EQPto|g

L cuoeme pvmce | | MGUS 5 HEZ ofy TIT Al 85 24

The clinical relevance and managemep
undetermined significance and rel>
the European Myeloma Netwo 70

£ Ao Gl o0 p(0.001
iy B S M 2Y Y
Ha 24t (cord compression) =

50

Follow up
Since there is no decline in rlsk

IUERS (hypercalcemia) 2| ki i p=0.002
gHH= H|2 (complicationrate) & ° o 001 p(0. 01 4
MGUSOI CHS 5 THE 22 SHIo|A w *
O 945 o|Zo] MM = WMReE 10
ﬂ@ﬂﬁl—l I:L” o Hypercaicaemm Fracture  Acute k]dne\r
: Follow-up

ding  No follow-up

Site

Adapted from Go Clin Lymphoma Myeloma Leuk 2015:15:1177-86

8119 of2f S120] 9513 MGUS'E B 8ol 1%4) CHB450 2 ZIME(0f ZITHE| T YO0, 22 100% 5 20
YO CIUBASOE ZINW0| © HALICY,

MGUS 2t 5 57t 22 19901 SIXFSTH 27| 591 BLIEY0| BRSICH= 20| YKl OlAjo|LL,

27| K0! WHAAL= DE MGUS SXHSO|A| AIEICHS 20| A|AIK|ZAQILICY,



MGUS2| Qi85 S50t = oj Hot 7to| =20l

X2oll= 67HEOICH =X ZHEL, g Ho| P Of 2~3

Normal FLC ratio(0.26-1.65),
Low serum M protein { 1.5gm/dL, 2% WO B2 g WRMERRO| oY F440| LEILK=
1gG type 3% Follow up
Low-Intermediate Any 1 factor abnormal 10%
: Mol 67Hotch = 2HE 1 0| of sfotct 22
- 18%
High-Intermediate Any 2 factor abnormal IO QA AJZIO BHDlO] 2} ARTA Al
High Any 3 factor abnormal 27%

Blood 2005:106:812-817
Kyle Leukernia 2010:24:1121-7

FACHEESF 92 (IMWG) oAM= MGUSS| 1B =& Free light chain ratio, M protein &,
HAZEE2 subtype SOE AT YUY =0 M2t =& 2| & A4S AD5 ASLICH

ZIch o| o O|2| MY I J{I BT}

All participants

Advanced disease
M protein = 3g/dL
FLC ratio = 100

Normal screening

MGUS

Randomization

@IH ’ DlE'H Arm 1 Arm 2 Arm 3
_?_?j_ 6' %r 74 MGUS )Ij % No further work-up Guidelines Intensive follow -up
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LE|Lf2t MGUS g+

MGUS prevalence of normal population
YH Jang, DS Lee
Korean Hematology Meeting May 30, 2009 Seoul Korea

XS FRO AF ATIS AW IS TdL = 2006 E5E 2008 A+ (10329

0H4), 0.9%(9/1032) oM O 2~ EA. MGUS FEE2 0|7 (1987'3) 2| ClIOIE{ o]

H[6] 5715120, MM2| S4480| F7HEl 2Tt BAIE 20= B

Korean Hematology Meeting, May 30, 2009, Seoul Korea

Prevalence of monoclonal gammopathy of undetermined
significance in an elderly urban Korean population

Hyun-Kyung Park,! Kyoung-Ryul Lee,! Young-Jin Kim,' Han-lk Cho,! Jung Eun Kim,2Ki Woong Kim,? Yu Jung
Kim,*Keun-Wook Lee,* Jee Hyun Kim,* Soo-Mee Bang;*and Jong-Seok Lee*

945 9| F7XAtofl CHPH CHAZF EA0 A MGUSS| TP 9|8 Q40= 13, 58

O Oy
_Tl_EH:!HUdE
(o]

25, ME+ T &= 37t A HIFEEQ FLC HI20| &0, MGUSE THE
FELCHPHE01(3.3%) 0l FHEO| B2

Park, H. K., et al, Prevalence of monoclonal gammopathy of undetermined

significance in an elderly urban Korean population.(2011)
American Journal of Hematology, 86(9), 752-755. https://doi.org/10.1002/ajh.22095
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Dow BIOMEDICA Site

AONM| O|Af CHA & (MGUS, SMM, MM CH34F) AFE|d
ATIZ=2 =M B8 RElF2HEA X2

(serum Free Light Chains)

QMO LI 7E? ECHPHIO| QM| CI7 | Sh=EIoM ELHER|= QHLl MY ILICY.

O|tH DOl = %[ X9 FYOAHZEA 2
Freelite ZALO|| CHaH QtLHEZILILCE,

2. ’

o0 HEE
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=0 FYBX|X| HIA E=A Hy
(urine free light chains)

*FreeliteZdAt >
IHeZE 2
18504 20004

Exposed
Freelite epilope
| ZRE2 UATH AHEX| A} H=9| The Binding Site Aol oJ&H
Bence-Jones protein©| Freelite BISIZIAN Q2 JHuts

EHFT | S SAAHPEP) 2 AlYEAS

Freelite ZiAt= 1850 B kx (urine) Ol A YAE HIAZEA HolZ HAAANHO = HHONM HARSH= A=
20002 F=9| The Binding SiteAo]| 2[5 &= A LICE

B RCIBM (sFLC) AAL
O|ZQl FYEXIXL| =S BHESH= HAL

ol={el FYDHHO| Y S23HEYEA Freelite”
ZKE A AL 4 A0 ZHHOZAL | Y2 0|83I0, AHSOPEH|R 155200 53
s =0z )95% (Kappa, Lambda &%, FLC k/A H|E 0| 8519
- 57y DI7FX| F0l CHohAIBH HS =713 9l CrEE0lE gol)
20 | Kk/Aratio 0|8, FJoI2rt ol5MItAl 53 ((1mg/L)
- Q4 oA A5HX| erofof 2t 7|E MEZAMECH 1008] O4 2124
e uizy| Free Light Chain2 Immunoglobulin CHH| B1Z7]7}
- Z713 HAR o ZOIS0IL YA ZAl 7S Tom, K& ¥ F7|5 H53o}0] BLIEYo| 38

EUWX|XL 4417} EU AEH (tumor burden) 8 8| 81 | Free Light Chaing| highly abnormal ratio= S22
- FY0| XYoLt O | Y B[EE HrFolo] EYTH O ZE LIEHY

*Sharma, S. (2009). Tumor markers in clinical practice: General principles and guidelines. Indian Journal of Medical and Paediatric Oncology
30(01), 1-8. https://doi.org/10.4103/0971-5851.56328
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Tumour marker?| §2/4 Hl L E

Tumor type Cancer deaths Tumor markers Specificity Sensitivity e : . ; Clinical Utility
Lung + bronchus 28% Neuron specific enolase Poor Poor Late Poor
Colon + rectum 10% Carcinoembryon ic antigen Poor Modest Late Modest
Breast 8% CA 15-3; CEA Poor Modest Late Modest
Pancreas 5% CA 19-9; CEA Poor Poor Late Poor
Prostate 5% Prostate-specific antigen Good Good Intermediate Good
Stomach 3% CEA: CA19-9 Modest Modest Late Paor
Ovary 2.5% CA 125; PLAP Modest Modest Intermediate Good
Liver 1% Alpha fetoprotein Good Good Intermediate Good
Myeloma 1.5% Monoclonal proteins Good Good Early Very good |
AL amyloidosis 0.3% Monoclonal proteins Good Good Early Very good
Ge;m cell ~0.1% AFP; hCG Good Good Early Very -g;ocd
Choriocarcinoma <0.1% Chorionic gonadotrophin Good Good Early Very good
Neuroendocrine <0.1% Chromogranin A Good Good Early Very good

AR Bradwell, Serum Free Light Chain Analysis(5"), p.2

QIR 7L 280t £ x0| ZANIHZEA free light chain ZAH= ZARR] DIZIE, £E0|= SOl 24H
{840| 7P &2 OAHZE B7te 1 JA&LCH

7|ZZANH CHH| 100H] SoE RIEE

FEIBAEEAEAR T |19 UHE HR

woool.J,..l o y

1000 (- Total
SPE K& A
100 CZE

sFLC EAl 2IZ%, 100~500t] S

IFE SPE: Serum Protein Electrophoresis

] CZE: Capillary Zone Electrophoresis

- IFE: ImmunoFixation Electrophoresis
SFLC: serum Free Light Chain

UPE UPE: Urinary Protein Electrophoresis

10 | Normal range in serum

Light chain concentration (mg/L)

SFLC

0.1
AB Bradwell, Serum Free Light Chain Analysis plus Hevyfits (6th edition)

Freelite ZAl= CHEE+32 TIHSh= WEHAEO R 8610 2 T7|FS - Hisl LA,
B0k, YFYUEE, SFASE T 2ZE =AM SO =2 A= UEHELTE J2|1n
H719E AAR BH 28Y B UHE SOI=8 ZHUSIH 100%01 7M7h2 FHES
BREULC



CHIE4E ZIEN 8 BI2E

v
SPE alone sFLC alone
r Sensitivity 64% 88% 100%
Specificity 81% 98% 99%
Positive Predictive Value 35% 88% 89%
Negative Predictive Value 94% 98% 100%

Abadie & BanksonAnn Clin Lab Sci, 2006: 36: 157-162

Freelite® ZAMIO 2 CietZ4ZF0| 0150 AS

AN 2= HEEY B S AESH= Y= HUE

% of Paraproteins detected

Protocols
Myeloma AL LCMM NSMM
SPE alone 88-90 50-66 40-57 0
SPE, serum IFE 95 70 75 0
SPE and UPE 95 75 90 0
SPE, UPE, serum and urine IFE 97-99 90-94 o5 0
P Freelite alone 96-97 8898 100 68
Freelite and SPE 99-100 96-98 100 68
SPE, Freelite and serum IFE 99-100 97-98 100 68

JA Katzmann et al, Clinical Chemistry 2009:55(8): 1517-1522

Free light chain Z4jl CE43 (Light Chain Multiple Myeloma, LCMM) Ol A2t 2= &|= Z40] ofL|2t 42
BE E450| M HEE|O] Freelite HSZAITO 2 & TH| CHUESFO| 96%E HEY 4 ULH= & ASLICH
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ClEt24E X7| RISk 2%t Freelite® A &8 AT

Defining Active Myeloma in 2019

‘ l&' A2e PEsE AW E
oo (Sl imees S]IM « CRAB
" e or

S Li
JAKatzmann et al, Clinical Chermistry, 2009: 55(8): 1517-1522

.= Freelite® A} A3} 7] £ 2.2 Involved/uninvolved

V22124 A AL ulgo] 100 o) dolu,

- S ‘%}& . . e fnvolved FIC 557} 100mg/Lol4el A3 Aebps

Rajkurmar Lancet Oncol 2014:15:e538-48

HyperCalcaemia ~ Renal Dysfunction ~ Anemia Bone lesions
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JHRJSHH |27t FOIE 24~ U7 | TERLICE

HESN7|E HE p HEHAR

HIHQ HARM 27T EHE RE0HICH= 9|X|

X2 2LIEIEEAIZ D!
L8Ef 20t Hygo Y=
MEHALE oI
® 20094 18 & Jof 2x2 QIg-FIct ol ® =T
X| 2 2LIER (FUFY0) 2 21 F EREURF4427H1)
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Key Guidelines

Year

Guidelines

2016
2016
2016
2014
2014
2012

2011

2010
2009
2006

International Myeloma Working Group consensus criteria for resonse and minimal
residual disease assessment in multiple myeloma.

National Institute for Health and Care Excellence (NICE), Myeloma: diagnosis and
management,

National Comprehensive Cancer Network (NCCN). Clinical practice Guidelines in
Oncology - Multiple Myeloma.

International Myeloma Working Group updated criteria for the diagnosis of multiple
myelomna.

International Myeloma Working Group recomrmendations for global myeloma care.

New Criteria for Response to Treatment in Immunoglobulin Light Chain Amyloidosis
Based on Free Light Chain Measurement and Cardiac Biormarkers: Impact on Survival
QOutcomes.

Consensus recommendations for the uniform reporting of clinical trials: report of the
International Myeloma Workshop Consensus Panel 1.

Monoclonal gammopathy of undetermined significance (MGUS) and smoldering
{asymptomatic) multiple myeloma: IMWG consensus perspectives risk factors for
progression and guidelines for monitoring and management.

International Myeloma Working Group guidelines for serum-free light chain analysis in
multiple myeloma and related disorders.

International uniform response criteria for multiple myeloma.
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28:981-992
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30:3541-4549

Rajkumar SV, et al. Blood 2011:
117:4691-4695

Kyle RA, et al. Leukemia 2010:
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Dispenzieri A, et al. Leukemia 2009:
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Adapted from Sigurdardottir JAMA Oncol 2015:1:168-74
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Numlier of cases

* Year

Figure 1. The number of patients with MGUS in South Korea according to the year. The data for the number
of patients with MGUS in 2007 and 2008 were derived from the HIRA database of this study, and the data after
2009 were derived from the public data provided by HIRA.

Scientific Reports | (2021) 11:18449 | hitps://doi.org/10,1038/541598-021-97664-y
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Kang, K. W.etal A

with a 10~year follow-up In South Korea, (2021)
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Primary Immunodeficiency Diagnosis
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Warning Signs

of Primary Immunodeficiency
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Jeffrey Modell Foundation: https://www.infodpi.org/
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CIXH7EX] 2rof Tl Lt HY ZEFE 230971X17H Hel, 11 5 71y B2 HI&E XX|Sh= AL
%Ml Z2E 3 (Predominantly Antibody Disorders, PAD) L|L}.

® Predominantly Antibody Disorders

(& Z2E3)

Predominantly T-Cell Deficiencies
Phagocytic Disorders
Complement Deficiencies

Other well defined PIDs

Autoimmune &
Immunedysregulation syndromes

Autoinflammatory syndromes
Defects in innate immunity

Unclassified PIDs

Adapted from Mahlaoui Rare Diseases and Orphan Drugs 2014;1:25-7
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IgG subclass?| ¥ 5= 5%

1gG 1gG subclasses IgA IgM Vaccination Response
IgG subclass deficiency Normal =1 low Normal Normal Narmal gt
response to some
Selective IgA deficiency Normal Normal Absent Normal Normal 1gG response
y oy Normal IgG
IgA with 1gG subclass deficiency Normal 21 low Absent Normal
response to some
Common variable immunodeficiency — IgG3 Low i isemeaiioniion e
(CVID)
Specific antibody deficiency(SAD) Normal Normal Normal Normal RORETESHRNEE 10

polysaccharide vaccine

ESID Registry — working definitions for clinical diagnosis of PID 2016
Ameratunga Clin Exp Immunol 2013:174:203-211

» 1gG subclass deficiency
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» Common variable immunodeficiency (CVID)
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