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Poskozeni ledvin pfi monoklonalnich
gammopatiich

= Poskozeni pri mnohocetném myelomu

o Poskozeni ledvin zplisobené monoklonalnim M-proteinem, ktery je
produkovan malignim klonem plazmatickych bunek

o VetSinou se manifestuje jako AKI s minimalnimi moCovymi nalezy

= MGRS - monoclonal gammopathy of renal significance

o VSechny typy poskozeni ledvin zpusobené monoklonalnim
M-proteinem, ktery je produkovan nemalignim klonem plazmatickych
bunek

o Poskozeni ledvin s proteinurii az nefrotickym syndromem, renalni
insuficience, (hematurii)
= Musi byt prokazana pritomnost M-proteinu v séru (IELFO, FLC,
Hevylite) Ci v moCi stejného typu, jako se deponuje v ledvinach

Leung N et al. Blood, 120(22):4292-4295; Bridoux F et al. Kidney Int. 2015;87(4):698-711.



Poskozeni ledvin pfi MM

(Hutchison CA. Nat Rev Nephrol 2012;8:43-51).
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' Poskozeni ledvin pti MGRS

MGRS-associated renal lesions

(Bridoux F et al. Kidney Int. 2015;87(4):698-711)



Porovnani senzitivity jednotlivych
testu pro prukaz M-proteinu
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Bradwell AR. Serum Free Light Chain Analaysis. 4th Edition. Binding Site. 2006



Struktura imunoglobulinu a moZnosti
detekce volnych lehkych fetézca (FLC)
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Bradwell AR. Serum Free Light Chain Analysis. Sixth Edition. The Binding Site Group Ltd.,Birmingham, 2010.



Senzitivita jednotlivych testt pro detekci M prot.
u AL amyloidozy za pouZiti metody Freelite

IFE Mayo clinic[7]) Pavia[8]  Pavia[8] Heidelberg[9] Brisbane[10] Boston[11]
Standard Standard  High resolution  Standard Standard Standard
n 581 115 115 133 31 169
% % % % % %
SPEP 65.9 Not stated  Not stated Not stated Not stated Not stated
SPEP+IFE 73.8 80 95 69 67 76
UUPEP+IFE Nof stated o/ 95 86 &3 88
FLC ratio 88.3 76 76 87 o7 75
SPEP and FLC ratio 96.2 Not stated  Not stated Not stated Not stated Not stated
SPEP+IFE and FLC ratio 97.1 96" Not stated Not stated Not stated Not stated
SPEP-+IFE and UPEP+FE 04.2 Not stated 100 92 90 06
SPEP+IFE and UPEP+IFE and FLC ratio  98.1 100 100 08 o7 Not stated

Mollee P, Merlini G. Clin Chem Lab Med 2016; DOI 10.1515/cclm-2015-0938



Senzitivita jednotlivych testa pro detekci M-prot.
u AL amyloidozy (stovnani Freelite a N-Latex)

Brisbane [12] Pavia [13]

K A Al K A Al

n 18 44 62 67 271 338

Yo % % % % %
SPEP+IFE 56 73 68 82 96 93
UIFE 89 80 82 81 88 87
SPEP+IFE+UIFE 89 89 B89 84 97 94
Freelite FLC ratio 100 [80]85 97 80 82
Freelite FLC ratio+SPEP+IFE+UIFE 100 98 | 98 100 97 98
N Latex FLC ratio 100 /0179 89 83 84

N Latex FLC ratio+SPEP+IFE+UIFE | 100 98 98 95 99 98

Mollee P, Merlini G. Clin Chem Lab Med 2016; DOI 10.1515/cclm-2015-0938
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Figure 2: Median percent difference in involved (amyloidogenic) FLC
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FLC assays according to quartiles of mean of IFLC value with the two

assays.

Palladini G et al. Clin Chem Lab Med 2017; DOI 10.1515/cclm-2016-1024
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Research paper

Development of a highly-sensitive multi-plex assay using monoclonal
antibodies for the simultaneous measurement of kappa and lambda
immunoglobulin free light chains in serum and urine

John P. Campbell, Mark Cobbold, Yanyun Wang, Margaret Goodall, Sarah L. Bonney, Anita Chamba,
Jane Birtwistle, Timothy Plant, Zaheer Afzal, Roy Jefferis, Mark T. Drayson *
Mouse anti-human FLC monoclonal antibodies (mADbs)

Anti-k and anti-A FLC mAbs were, separately, covalently coupled to
polystyrene Xmap® beads and assayed, simultaneously, in a multi-
plex format by Luminex® (mAb assay)

The assay gives good linearity and sensitivity (<1 mg/l)
The mAbs displayed good concordance with Freelite™

The mAb assay identified all monoclonal FLC in serum and all FLC
In a large cohort of urine samples



Korelace mezi sérovym FLC A a GF
meéfenou pomoci MDRD ¢i cystatinu C

(Bradwell AR. Serum Free Light Chain Analaysis. 4" Edition. Binding Site. 2006)
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Vliv CKD na koncentrace FLC a pomér /A

Kratky poloCas FLC v plasmé (k 2-4 hod, A 3-6 hod)
o 2-3 dny u nemocnych s renalnim selhanim !

"N 4

20-30x vysSi hladiny sFLC u nemocnych s
CKD 5 v porovnani se zdravymi
7-10% nemocnych s CKD ma MGUS
o Nejsou ale znamky manifestniho onemocnéni (AL, MM)
8-10% nemocnych po Tx ledviny ma MGUS

U CKD a nefrotického syndromu je v abnormalnim moc¢ovém nalezu nutno
pocitat s falesné vyssimi hladinami FLC z diavodu blokovani zpétné
resorpce FLC jinymi proteiny (albumin...)



Vliv CKD na koncentrace FLC a pomér /A

= Meéni se pomér k/A

o Zvysuje se v dusledku pomalejsi degradace k retézcil
= U nemocnych bez CKD je pomeér k/A 0,58 (0,26-1,65)

Renalni referencni interval

pomér k/A sFLC

U pacientd s posSkozenim ledvin
svédc¢i hodnoty mimo rozsah
(<0,37 nebo >3,1)

o pfitomnosti monoklonalnich FLC

0,37-3,1
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Metoda Hevylite chain”|

Heavy
chains

Hevylite'

epitopi‘

Umoznuje identifikaci, typizaci
a predevsim kvantifikaci MG
Unikatni junkcni epitopy;
identifikace pomoci ovcCich protilatek

Je schopna detekovat vsechny typy MG, nejen FLCs;
prinosem zejmena u IgA a IgM

Indexy nejsou zkresleny zmeénou objemu krve, HTC
ani variabilitou produkce IgG

o Schopen odlisit produkci monoklonalnich Ig od fyziologické
polyklonalni produkce

o Neni ovlivhéna urovni CKD


http://www.wikilite.com/wiki/images/4/4e/Fig32.1.jpg

‘Hevylite

lgGy  [IgGN lgMy  [lgMA

WY XYY Y'Y

HLC Mean | Median | 95% range
lgGk (gL} 710 6. 75 3.684-12 .07
lgGA (gfL) 3.95 3.90 1.91-6.74

lgGrflgGA ratio 1.84 1.74 1.12-3.21
lgAu (gfL) 1.35 1.37 0.67-2.08
lgAd (gfl) 1.18 1.25 0.44-2 04
lgAklgid ratio 1.20 1.18 0.75-1.94
gk {gfL) 0.71 0.63 019-1.63
lgMhA (gL} 0.39 0.35 0.12-1.01
lgMkflghA ratio | 1.85 1.6 1.18-2.74



http://www.wikilite.com/wiki/images/d/d8/Fig32.2copy.jpg

Kdy vysetfovat mocovou IFE ¢i FLLC u
nemocnych s CKD

(Yadav P et al. Kidney Int 2015; 87, 692—697)

Chronic kidney disease

with proteinuria and/or declining kidney function

SPEP/IFE and serum FLC*™*
**UPEP/UIFE if serum FLC negative and any dlinical suspicion of a
paraprotein related kidney disease or if SPEP/IFE positive and
serum FLC negative

Paraprotein Paraprotein
absent present




U kterych diagnoz je nutné monitorovat FLC
Cl jiné parametry?



Diagnosticka kritéria MGUS, SMM, MM

Srovnani diagnostickych kritérii pro MGUS, SMM a MM; upraveno dle Myelomové sekce Ceské hematologické spoleénosti a Ceské myelomové skupiny
(Hajek, 2016) a doporuceni IMWG z 2014 (Rajkumar et al., 2014).

MGUS ? SMM MM
Sérovy monoklonalni protein | <30¢g/I® lgG or IgA230g/I neni soucdsti kritérii °
nebo
Abnormalni k/A FLC (<0,26 ¢i >1:65) ©
Zvysena hladina odpovidajiciho iFLC®
Nepfitomnost HC pri imunofixaci ©
a zaroven nebo
Moéovy monoklonalni protein | < 500 mg/24 h¢ 2500 mg/ 24 h neni soucasti kritérii ®
a zaroven a/nebo
Klonalni PC v kostni dfeni <10%" 10-60 % 210%
anebo prokazany plazmocytom
biopsii tkané
a zaroven a zaroven a zaroven
Projevy definujici myelom nepritomny nepritomny 2 1z nasleduijicich (sedmi) kritérii:

e Pfiznaky postiZeni koncovych
organu (,,CRAB kriteria“)
prisouditelné klonalni proliferaci
plazmatickych bunék (4 kritéria)

¢ Biomarkery malignity (3 kritéria)

Jina poskozeni pfisouditelna Neni jina B-lymfoproliferativni nepritomnost amyloidozy
lymfoproliferaci choroba, AL amyloidoza nebo LHCDD

anebo jiny typ poskozeni organismu

monoklonalnim proteinem




Kritéria pro symptomaticky myelom

Projevy definujici myelom; upraveno dle Myelomové sekce Ceské hematologické spoleénosti a Ceské
myelomoveé skupiny (Hajek, 2016) a doporuéeni IMWG z roku 2014 (Rajkumar et al., 2014).

Priznaky postiZeni organu a tkani (,,CRAB kritéria”) pfisouditelné klonalni proliferaci PC:

C — hyperkalcemie: S-Ca > 2,75 mmol/I
nebo o0 0,25 mmol/l nad horni hranici normalniho rozmezi

R — renalni insuficience: S-krea > 177 pumol/I
nebo clearance kreatininu < 40 ml/min (< 0,67 ml/s)

A — anemie: Hgb < 100 g/I
nebo 20 g/l pod dolni hranici normalniho rozmezi
B — kostni zmény: Jedno ¢i vice osteolytickych loZisek prokazané radiologickym

vySetfenim, CT &i PET/CT vysetienim
Biomarkery malignity:

1. Klonalni PC v kostni dfeni > 60 %

2. | Pomér iFLC/uFLC = 100

3. > 1 fokalnilozisko na MRI o velikosti 25 mm



O Cem nas informuji jednotlivé vysledku testu
Freelite?

Postizeny FLC (iFLC)
Méreni tvorby
monoklonalniho FLC

Rozdil FLC Pomeér /A sFLC

(dFLC = iFLC - uFLC) Diagnostika

Monitorovani odpovédi mnohocetného myelomu.
na lécbu. Vypovida rovnéz Citlivé méreni klonality. Samotny
0 zménach polyklonalnich pomeér se nedoporucuje

FLC v dusledku — pouZivat pro periodické
poskozgnl ledvin nebo Nepostizeny FLC SR
infekce. (uFLC)
Méreni tvorby

polyklonalnich FLC



Koncentrace FLC v difer. diag. novych a nejasnych AKI

(Hutchison CA. Nat Rev Nephrol 2012;8:43-51)

Zjistén monoklonalni protein?

FJ \

(e

Klonalni sFLC*
J \

I \

Vysledek Freelite Vysledek Freelite
= 500 mg/L < 500 mg/L

4+

Klonalni BMPC
=210%

Pravdépodobna MoZnost Poskozeni ledvin
odlitkova nefropatie jiné monoklonalni monoklonalnimi
v dusledku myelomu. gamapatie proteiny neni —_
Vyzaduje lécbu. napfr. AL amyloidézy. pravdépodobné.




'Diagnosticky algoritmus pfi podezfeni
na AL amyloidézu

Suspected amyloidosis

Yes

S5PEP, IF, FLZ
Positive T Medative
_—'—'_'__'_'_'_
.I.—'_'_'__'_'_'_
Tiszsue biopsy with Congo red staining AL amyloidosis unlikely
FPositive Megative
Typing Consider repeating the PYP scan
vstenmic assessment: biopsy it the clinical Genetic tesis
MT-proBMNFP, Troponin] ECHO, cardiac MEI suspicion is high
A - urine collection
LFT
Pos=itive Megative
Systemic AL amyloidosis Localized amyloidosis
\
1 -
Transplamt eligibility FMonitoringsradiation surgery Vaxman & Gertz. Acta

assessment Haematol 2019:; 141:93-106




Definice hematologické odpovédi na

1éCbu

(Palladini G et al. ] Clin Oncol 2012;30(36):4541-4549)

Typ adpaved: Lhreithe Knitérum

Kompletni odpoved (remise) | CR Negattvnt IF v séru 1 moci @
nornalni pomér FLC «/4

Velmt dobra odpoved YRR dFLC < 40 mg/]

Parcialni odpoved PR Pokles dELC = 50% proti
baseline hodnote

Bez odpovéd IE Ostatn




Definice hematologické

1éCbu

(Palladini G et al. ] Clin Oncol 2012;30(36):4541-4549)

/Pf'i dosazeni VGPR je

pravdépodobnost OS
v 3-letém sledovani
80-90%

k
Typ adpaved: Lhreithe Knitérum
Kompletni odpoved (remise) | CR Negattvnt IF v séru 1 moci @
nornalni pomér FLC «/4
Velmt dobra odpoved VGPR 7~ dFLC < 40 mg/]
Parcialni odpoved PR Pokles dELC = 50% proti
baseline hodnote
Bez odpovéd IE Ostatn




Pifezivani nemocnych s AL amyloidézou v

zavislosti na hematologické odpovédi
(649 nemocnych, hodnoceni po 6-mésicich)
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Palladini G et al. J Clin Oncol 2012;30(36):4541-4549.



A

P mpaftion surviving

‘ Cut-off hodnoty pro prfezivani
nemocnych vztazené k dFL.C

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0.0

Freelite

— dFLC <130 ma/L by Freslits assay (175 patiants)
== dFLC =180 mg/L by Freslita assay (178 patisnts)

0

12 24 36 48 G0

Tima, months

Propotion surdving

02
01
0.0

N-latex

— dFLC <165 mg/L by M-latex assay (176 patients)
= = dFLC =185 mg/L by M-latex assay (177 patients)

12 24 36 48 G0

Time, months

Palladini G et al. Clin Chem Lab Med 2017: DOI 10.1515/cclm-2016-1024



NT-proBNP jako marker srdecCniho postiZeni
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Merlini G. Hematology 2017.



Markery kardialniho postiZeni a stadia choroby

Type of response Definition
Cardiac response and progression

NT-proBNP response > 30% and > 300 ng/L decrease if baseline
NT-proBNP
= 650 ng/L

NT-proBNP progression > 30% and > 300 ng/L increase

cTn progression = 33% increase

NYHA class response = two-class decrease if baseline NYHA class
3or4

EF progression =210% decrease

Revised staging system (Kumar et al,2012)

The revised staging system is based on NT-proBNP (cut-off point
1800 ng/L), cTnT (cut-off point 0.025 ng/mL), and dFLC (cut-off point
180 mg/L).

Stage |, Il, lll, and IV patients have none, one, two or three markers
above the cut-off points, respectively




Long-term outcomes of primary systemic light chain (AL)
amyloidosis in patients treated upfront with bortezomib or
lenalidomide and the importance of risk adapted strategies

Efstathios Kastritis,* Maria Roussou, Maria Gavriatopoulou, Magdalini Migkou, Despina Kalapanida,
Constantinos Pamboucas, Elisavet Kaldara, Argyrios Ntalianis, Erasmia Psimenou, Savvas T. Toumanidis, Anna Tasidou,
Evangelos Terpos, and Meletios A. Dimopoulos
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sl 1} 3-meésicéni preziti
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é ! NTproBNP response NT— p ro B N P

0= MNo NTpreBNP response
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0 20 4n &0 an Am. J. Hematol. 90:E60-E65, 2015.

Survival (Months)



‘ Renalni funkce ovliviiuje cutoff hodnotu
NT-proBNP pro OS

Proportion surviving
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Palladini G et al. Am. J. Hematol. 2012; 87:465-471.



'Renélni funkce ovlivituje cutoff hodnotu

NT-proBNP pro OS

Proportion surviving
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0.7}

06 }

05}

0.4}

03}

0.2}

01t

0.0

GFR < 60 ml/min/1.73m?

Time (months)

Median survival of patients
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Palladini G et al. Am. J. Hematol. 2012; 87:465-471.



Renalni funkce ovliviiuje cutoff hodnotu
BNP pro OS

Proportion surviving

1.0
0.9 |+
08|
07}
06|
05}
04}
03}
02}

017

0.0

GFR < 15 ml/min/1.73m?2

Median survival of patients
with BNP below the cutoff
7 months.

0

p<0.001
...... B
" s eEm s mwows O T
— BNK <509 ng/L M2 patients) '
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~——
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Palladini G et al. Am. J. Hematol. 2012; 87:465-471.



Best use of cardiac biomarkers in patients with AL amyloidosis and
renal fallure

Giovanni Palladini," Andrea Foli," Paolo Milani," Paola Russo, Riccardo Albertini,” Francesca Lavatel
Laura Obici," Stefano Perlini,” Remigio Moratti,* and Giampaolo Merlini'+*

In AL amyloidosis prognosis depends on the severity of heart dysfunction which is best assessed by natri-
uretic peptides (BNP and NT-proBNP). However, their clearance relies on glomerular filtration rate (GFR)
and their concentration increases with renal failure. We evaluated the diagnostic and prognostic perform-
ance of NT-proBNP and BNP in 248 patients with AL amyloidosis with different degrees of renal fallure
Patients were grouped according to GFR. Group 1 nnmprlﬂad 109 patients with GFR >60 mL/min/1.73 m’,
Group 2, 77 subjects with GFR <60 and >15 mL/min/1.73 m®, and Group 3, 62 patients with GFR <15 |11L|r
min/1.73 m’. The ability of natriuretic peptides to detect heart involvement and to predict survival in the
three groups was assessed. Decreasing eGFR required higher cutoffs of both NT-proBNP and BNP for
det&ntlng heart involvement and predmtlng survival. Both natriuretic peptides were independent prognostic
markers in Groups 1 and 2, whereas in Group 3 only BNP independently predmted survival. Natriuretic pep-
tides are powerful and useful markers of cardiac dysfunction and prognosis, provided that eGFR is consid-
ered in interpreting their clinical meanin1 BNP should be preferred in patients with end-stage renal failure. |
Am. J. Hematol. 87:465-471, 2012. © 20 y Periodicals, Inc.




Stadia renalniho postiZeni dle
Mayo Clinic klasifikace

I Proteinurie < 5g/den a sou€asné eGFR > 50 ml/min
1 Proteinurie > 5g/den a nebo eGFR < 50 ml/min

1] Proteinurie > 5g/den a sou€asné eGFR < 50 ml/min

Leung et al, Haematologica 2013; 98:988-92



‘ Kategorie renalni odpovédi s ohledem na

celkové preZivani nemocnych

Kompletni renalni > 95 % redukce v proteinurii za 24 hod
odpovéd (CRenal)

Parcialni renalni > 75 % redukce v proteinurii za 24 hod
odpovéd (PRenal)

Minimalni renalni > 50 % redukce v proteinurii za 24 hod
odpovéd (MRenal)

Leung et al, Haematologica 2013; 98:988-92



Dalsi biomarkery u AL amyloidozy

Markery srdecniho poskozeni

o Soluble suppression of tumorigenicity 2 (sST2)
Dispenzieri A et al. Am J Hematol. 2015; 90(6):524-528.

o Midregional proadrenomedullin (MR-proADM)
Palladini G et al. Amyloid. 2011;18(4):216-221.

Marker mortality a renalniho poskozeni
a Growth differentiation factor 15 (GDF-15)



Growth differentiation factor-15 is a new biomarker for
survival and renal outcomes in light chain amyloidosis

Efstathios Kastritis," loannis Papassotiriou,” Giampaoclo Merlini,*# Paolo Milani,** Evangelos Terpos,’ Marco Basset,”* Athanasios Akalestos,”

Francesca Russo,”* Erasmia Psimenou,’ Filia Apostolakou,® Maria Roussou,' Maria Gavriatopoulou,’ Evangelos Eleutherakis-Papaiakovou,’
Despina Fotiou,! Dimitrios C. Ziogas,' Elektra Papadopoulou,' Constantinos Pamboucas,! Meletios A. Dimopoulos, and Giovanni Palladini#

Athens Cohort

Cum surival

GDF-15< 7575 pg/mi

GDF-15 »>= 7575 pg/ml |

GDF-15< 7575 pg/ml
GDE-15 == 7575 pg/m|

83
24

12 24 35 48
Survival (months)

b a7 33 24 17 ?
12 7 & 3 2 1

B

Cum surival

Pavia Cohort
1,0 1
1
0.8 - k'i GDF-15< 7575 pg/ml
=+ -I'._1_
D,IEI- T lﬂ-— =+H=th
s e s
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0,4 -
0,2
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(Blood. 2018;131(14):1568-1575)



Growth differentiation factor-15 is a new biomarker for
survival and renal outcomes in light chain amyloidosis

Efstathios Kastritis," loannis Papassotiriou,” Giampaoclo Merlini,*# Paolo Milani,** Evangelos Terpos,’ Marco Basset,”* Athanasios Akalestos,”
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‘Lééba podle ,,rizikovosti‘

Signs and Symptoms of AL

Lethargy, fatigue A A .
Weight loss Patient with suspected systemic

Peripheral edema h AL amyloidosis a Red Flags for AL
Heart failure (in MGUS/MM)
Diarrhea/fconstipation ' ; Unexplained high

: : . . NT-proBNP
Peripheral &/or autonomic Confirm diagnosis by tissue Alhu':nrnuria

neuropathy biopsy (Congo red)

Postural hypotension

Purpura Amyloid typing (IHC or LC-MS)

Detect PC clone

Serum and urine IF, FLC, bone marrow
biopsy, iFISH, imaging for bone lesions

Assess extent of organ involvement and stage disease

ECG, Echocardiogram, NT-proBNP, Troponin-T

eGFR, 24 hour proteinuria, Alkaline phosphatase, clotting

Excellent PS,

Limited organ involvement, § 1 [ ! L
Good renal function, Reasonable PS, LIFGIEEL PN
NT-proBNP <8500 ng/L

Troponin-T <0.06 ng/ml and
NTproBNP <5000 ng/L l

"Intermediate Risk" "High Risk"

Low Risk Combination chemotherapy
Consider ASCT with HDM MDex

(Mel 200 mg/m?) or

Cautious chemotherapy
with dose attenuated

or CTD regimens and close
Dose attenuated HDM- monitoring

ASCT with bortezomib (CyBorD or BMDex)

consolidation

(Merlini G et al. Blood 2013 121: 5124-5130)



»» 1 ake home message*

PosSkozeni ledvin u paraproteinémii (i ,benignich") je
velmi Casté

K detekci pritomnosti M-proteinu je nezbytna:

o Imunofixace séra

o Koncentrace sFLC kappa i lambda a jejich pomér

o Imunofixace moci jen jsou-li predchozi dva testy negativni

o ELFO séra pro diagnostiku nestaci

Vzdy vysetfit hodnoty S-kreatininu, eGF a proteinurie
Méreni sFLC je:

o doporuCovano pro skrining vSech monokl. gamapatii

o hladiny sFLC maji prognostickou hodnotu a Ize je pouzit pro
detekci a monitoring relapsu

Hladiny FLC a jejich pomér vzdy interpretovat v kontextu

zmerene Ci kalkulované GF



