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regrowth

Chemotherapy

|

Tumor
regrowth
after pre-
mature
cessation
of
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- 54/F

« C/C: jaundice

-> obstructive jaundice

-> biopsy: diffuse large B cell lymphoma

« Staging work up

— DLBCL 4EA pancreas(Bx.) duodenum(Bx.) stomach, small
bowel, thyroid(Bx.) Rt. hemithorax

« Therapeutic plan
— R-CHOP C6 followed by upfront ASCT

o Gl o .
SAH[StmH QY Reference:
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Rituximab in B cell lymphoma

& Rituximab

« Survival rates are significantly increased by the addition of rituximab to
CHOP or a CHOP-like regimen

Diffuse large B cell lymphoma Follicular lymphoma
All patients, N = 399 1.0 {rwerrmmremey=:
P ’ *? 0.9 L\‘w.,m R-CVP: median not reached
1.0 1 3 ’ Rl S Ve -~
L‘\ o 0.8 bl UL
o i YT
o 0.7 e
AN = S -
0.8 1 S o 0.6
> ! @ - .
= 1‘\,&\_ R-CHOP: median 8.4 years L;t_’ 0.5 4-0S rate:
S 06 . il 77% vs 83%
S ™ £ 03-
& T et P=0.029
g 0.41 0.1 4-year overall survival estimates:
s > P =.0290 R-CVP, 83%; CVP, 77%
- T T T T T T T T T T T T
wn
0.2+ CHOP: median 3.5 years 0 6 12 18 24 30 36 42 48 54 60 66 72
P =0.0004 Study Month
0.0 Patients at risk
’ CVvP 159 155 151 141 136 132 126 120 111 67 30 8 0
0 2 4 6 8 10 R-CVP 162 162 160 155 150 144 142 132 124 81 40 7 0

Time (years)
Fig 2. Overall survival in patients assigned to chemotherapy with cyclophosph-

amide, vincristine, and prednisone (CVP) or with CVP plus rituximab (R-CVP).

Blood. 2010 Sep 23; 116(12): 2040-2045
J Clin Oncol 26:4579-4586
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http://www.ncbi.nlm.nih.gov.ssl.libproxy.amc.seoul.kr:8000/pmc/articles/PMC2951853/

Cell surface markers on lymphoma cells

CD4 or CD8 « gb

TcR GP3

CD2

cD28 > | 0 cD22
CTLA-4) T cell

(CD35)

< CR2
(CD21)

B7(CD8O0)

CD5

CD7
CD40L

Fcl (CD32)
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Rituximab: anti-CD20 monoclonal Ab

& Rituximab

* A chimeric murine/human anti-CD20 monoclonal antibody

« approved more than 15 years ago

« Rituximab has dramatically improved clinical outcomes in B cell NHL and
chronic lymphocytic leukemia (CLL)

Chimeric

Y
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N
v

. ©
(oY) =gty
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Antibody-dependent cell mediated cytotoxicity

e
T
Rituximab g 'm
Y
Jle > i
K

Complement-dependent Cytotoxicity

Complament
act vabon
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-
—
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— @

)
.°
X

Pescovitz MD, et al. Am J Transplant 2006 Apoptosis

B cell



Other anti-CD20 monoclonal Ab

Biosimilar

s+ Anti CD20- monoclonal Abs MED|

¢ Ofatumumab

€ Obinutuzumab

O SuetaEy

. MyJ ULSAN UNIVERSITY HOSPITAL

tf gHto| 2

Ofatumumab
Binding Site Large Loop
B cell Membrane analll.oop
||! l
||l|| JI“
Intracellular
1
N- terminal

CD 20 molecule

Journal of Hematology & Oncology 2012, 5:64



Route: subcutaneous!! instead of IV

 Rituximab: IV vs. SC formulation

Factor Formulation
Subcutaneous Intravenous
Dosing Fizced, IV bag preparation
nor dose: calculations regired Dose calculations based on body surface area
can be susceptible to error
Pharmacy preparation Short prep time Longer prep time, especially for doses =500 mg
because multiple vials are required for preparation
Wastage Maone Leftovers in vial cannot be used more than 24 hours after preparation
and rely on another patient being booked the same day

Administration

Chair time

Health care provider time

Approximately 5 minutes %0 Minutes

y B4%—91% compar
Reduced by 7-38 minutes —

per session compared with 1V time

with 1V time —

R 2o

'/ ULSAN UNIVERSITY HOSPITAL

Reference: D. MacDonald et al 2017 Curr Oncol



Signaling pathway in B cell lymphoma

¢ B cell signaling inhibitor
Antigen
CD79 || W( extracellular
PIP2 =4 PIP3 | intracellular

7“ AKT
leg "0/ e
K PR

Idelallssb Ibrutinib

g

m

« The B-cell-receptor signaling pathway plays a key role in the pathogenesis

S
6 =Lty o
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B cell signaling inhibitors

ibr
140 mg

& |brutinib

— first-in-class oral Bruton Tyrosine Kinase inhibitor
- FDA approved for previously treated CLL (2014), Waldenstrom
macroglobulinemia, mantle cell lymphoma (2013)

& Idelalisib

potent, oral, selective small-molecule inhibitor of PI3K&

- FDA approved for relapsed CLL (2014), follicular lymphoma
and small lymphocytic lymphoma l I

- Zydelig®
(idelalisib) Tablets

[ 150 mg
SRSt

gk oot

R
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Ibrutinib: BTK inhibitor

« 269 previously untreated
CLL/SLL patients
 |brutinib or chlorambucil
* Median PFS;
not reached vs. 15.0

months

ﬁ STt ulE 3

‘\/4®'/ ULSAN UNIVERSITY HOSPITAL

B Progression-free Survival According to Investigator Assessment

Patients with Progression-free

No. at Risk

Ibrutinib

Chlarambucil

Survival (%)

100+
90
20
704
60
50
40+
304
204
10—

.
¥
g,

e mma|

h”' ""'-‘ Chlorambucil
" upn W

Chlorambucil Ibrutinib
Median (mo) 15.0 MR

Hazard ratio, 0.09 (95% Cl, 0.04-0.17); P<0.001

0

I 1 I I I 1 I 1 L

0 3 6 9 12 15 18 21 24 27

136 133

Months

129 125 123 104 &9 22 2 0

133 121 88 78 69 46 31 10 O 0

N Engl J Med 2015, 373:2425-243




Ibrutinib: BTK inhibitor

* 391 previously >1 _
3
©
treated CLL/SLL % \ll Ibrutinib I Median PFS not reached
. S (PFS rate: 88% at 6 mo)
patients @
. . ;,g 50 -"‘t]. 78% reduction in risk
° : a of progression or de
Ibrutinib .§ 40 ‘i ath with ibrutinib
7] 304
vs. IV ofatumumab % o0 Hazard ratio for progression L .,
. E 104 5 %"Sigf?' |0'22 (QZ%CI’ 0.15-0.32) "4, Ofatumumab Median PFS of 8.1 mo
« Maedian PFS, 0 <V y log-rank test LFH*H—C. °FS rate: 65% at 6 mo)
I I 1 1 1
not reached vs. 8.1 0 ’ ° 2 = b
Months
months No. at Risk
Ibrutinib 195 183 116 38 7
Ofatumumab 196 161 83 15 1 0

Median follow up 9.4 months
The effect of ibrutinib on PFS was robust and observed across all subgroups examined

Byrd JC et al. N Engl J Med 2074, 371(3): 213-223

L
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Idelalisib: PI3K® inhibitor

« N=220

« previously treated CLL
patients

 Idelalisib + Rituximab

vs. placebo+ rituximab

* Response rate: 77% vs.

15% (P<0.0001)

g HTjermE 2l

ULSAN UNIVERSITY HOSPITAL

Progression-free survival

100
Idelalisib + R
20- Median PFS: 19.4 month
— B0=
ﬁ
o [Ny
o 40+
20+
(95% CI1=0.16, 0.39) placebo + R2
p<0.0001 Median PFS: 7.3 montl
o--rrrrrTrTrTrrrereTreT

0 2 4 6 810121416182022242
Time (months)

Barrientos JC, et al. ASCO 2015 (Abstract 8563)



Brentuximab:
Anti CD30 monoclonal antibody-drug conjugate

€ Brentuximab vedotin

Anti CD30 monoclonal antibody-drug
conjugate

-Monomethyl auristatin E (MMSE) , potent antitubulin
agent

ADC bindsto CD30 21 IR

ADC-CD30 complex
isinternalized and traffics
to lysosome

" G2/M cell cycle arrest
MMAE disrupts

microtubule network
O —— Apoptosis

.,wm..;g% o
A 2iuoutyg

) ULSAN UNIVERSITY HOSPITAL




Brentuximab in Hodgkin lymphoma

€ Brentuximab

- Anti CD30 monoclonal antibody-drug conjugate

Time (Months)

Median OS: 40.5 mos
(95% CI: 28.7, 61.9 [1.8-72.9+])
5-yr 05: 41%

(95% CI: 31%, 51%)

100 100
* Relapsed or "
OS % 90 PFS N Events le
refractory CD30+ &0 % a0 — e @ W83
o = ® Faveris on Sty ard in Remssion
HL i
§ 60 §so
. Prior ASCT f s o
5‘40 U=;40
§30 ‘s
5 2 30
- u o
0 RR. 72 "”6 20 N Evants f:‘\:l‘dﬂﬂl ‘% 20
— TTPHSEMs 102 57 405 &
CR rate: 33% 101 s s o o
li] a
0 8 18 27 3 45 54 &3 72 0 9 18 27 36 45 54 63 72

Time (Maonths)
Median PFS: 9.3 mos
(95% Cl: 7.1, 12.2)

Chen R, et al. ASH 2015, Poster presentation frem Abstract #2736

Previous publications: Younes A, et al. J Clin Oncol 2012;30:2183-9;
Gopal AK, et al. Blood 2015;125:1236-43

0O MUt
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Brentuximab in T cell lymphoma

€ Brentuximab
- Anti CD30 monoclonal antibody-drug conjugate

Maximum tumor reduction by IRF
(data cut off: Jan 2011)

« Relapsed or refractory

Best Clinical Response

Hl Complete Response

B Partial Response

P Stable Dissase
Progressive DCisease
Histalogical Inefigible

anaplastic large cell

n
=}

lymphoma

97% of patients achieved tumour reduction

=100

* Brentuximab 1.8mg/kg iv

Tumour Size (% Change from Baseline)

q 3weeks

* Response rate: 86%

Individual Patients (n=57)

n S tTetmE e Pro B, et al. J Clin Oncol 2012; 30:2190-6.
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PD-1/PD-L1 inhibitors

Receptor

Tumor Killing

Tumor Cell




Nivolumab in Hodgkin lymphoma

Fully human immunoglobulin G4 monoclonal antibody

Targeting the programmed death-1 (PD-1) immune checkpoint
pathway

Response rate in R/R hodgkin lymphoma: 87%

B Change in Tumor Burden

10-| Stable Complete

0 Disease Partial Response Response

=104
204
=30
404
S04 --=-=————1 I
—60-
=704
—B0—
004
=100

Change (%)

Individual Patient Data (N=23)

New England Journal of Medicine 372 (4):311-319



Multiple myeloma

Effect of Novel Agents on Outcome
In Newly Diagnosed Myeloma

1004 OS From Diagnosis
804 1971-1976
1977-1982
604 1983-1988
— 1989-1994
— 1994-2000
401 —— 2001-2006
e 204
g \‘—'h_ -
< 0

0 20 40 60 80 100 120 140
Mos
Kumar SK, et al. Blood. 2008;111:2516-2520..
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Multiple myeloma cells

Multiple myeloma (MM) cells interact with bone marrow stromal cells (BMSCs) and
extracellular matrix proteins via adhesion molecules, triggering adhesion-mediated

signaling as well as cytokine production.
This triggers cytokine-mediated signaling that provides growth, survival, and anti-
apoptotic effects as well as development of drug resistance.

MM cell Raf —% | MEK —— |p42/44 MAPK —» Proliferation
Cytokine-mediated JAK —» [STAT3}——> E:;?'I'_’“L\
signaling c Drug
resistance
anti-
Adhesion-mediated ok
signaling Sad Spop
M| PI3-K —» | Akt —»| |NF-xB— CyclinD >
Cell cycle
é FKHR — p21 >
Cytokines Adhesion
IL-6 molecules -
VEGF interactions PKC = Migration
IGF-1 7\
SDF-1a l
1 4 NF-xB
BMSC )

0 2ty
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Anti-myeloma drugs

€4 Immune modulatory drugs

- co-stimulation of T cells and augmentation of NK and NKT cells
® Thalidomide

® Lenalidomide

® Pomalidomide

€ Proteasome inhibitors

- proteasome: regulatory protein degradation - cell homeostasis
® Bortezomib
® Carfilzomib

® Ixazomib

SSSSSSSSSSSSSSSSSSSSSS



Daratumumab in multiple myeloma

€ Daratumumab

- Human anti CD38 monoclonal Ab

- CD38 is highly and uniformly expressed on myeloma cells

- (D38 is expressed at relatively low levels on normal lymphoid and

myeloid cells
| IMMUNOMODEATORYActionS |

Modulation of Tumor Microenvironment
via reduction of immunosuppressive
CD38 enzymatic activity

Antibody-dependent cell-
mediated cytotoxicity

e
d & apcp

Antibody-dependent ~

Cytotoxic T Cells &
CD4+ Helper T Cells
O

MYELOMA
CELL DEATH

gy ©
D 2R

I2
\/4@¥’'/ ULSAN UNIVERSITY HOSPITAL




Daratumumab: Anti-CD38 monoclonal Ab

¢ Daratumumab

Progression-free Survival

1.0 1-year PFS*
Median: not reached -

Dvd

_________________________________

a2 Median: 7.2 months i Vd

Proportion surviving without progression

HR: 0.39 (95% CI, 0.28-0.53); F=0.0001

D T L] T II 1
0 3 G 9 12 15
Months
M. at nsk
vl 247 182 106 26 5 1]
D' 251 216 146 56 11 i]

61% reduction in the risk of disease progression or death for DVd vs Vd

Q\ =St E A New England Journal of Medicine 375 (8):754-766.

ULSAN UNIVERSITY HOSPITAL



Many targets for multiple myeloma

CDK 1, 2,5, 9 Dinaciclib CS-1  Elotuzumab
FGFR3 Dovitinib/ AB1010/ MFGR 1877S CD38 Daratumumab/ SAR650984
cKit /PDGFR Imatinib / Dasatinib CD138 nBT062-DM4

Kinase Inh. VEGF-R Bevacizumab CD56 Lorvotuzumab
IGF-1R AVE1642/ CP-751, 851 CD40 Dacetuzumab / Lucatumumab
EGF-R Cetuximab MoAb BAFF Tabalumab
PKC Enzastaurin KiR  IPH2101

o) IL-6  Siltuximab )

Cell cycle Inh.

KSP Inh Arry-520
Aurora K Inh  MLN8237
CDK 46 Inh  Seleciclib

IMIDs

Thalidomide
Lenalidomide
Pomalidomide

Alkylators

Melphalan
Cyclophosphamide
Bendamustine
Meltlufen

Signaling Pathways

AKT Perifosine / GSK2110183
mTORC1 Everolimus / Temsirolimus
mTOR C1/C2 MLNo0128/INK128

Farmn Transf  Tipifamib

Other DNA demaging Prot. inh. DACi p3&/MAPK inh SCIO-469
DNA Damaging Zalypsis Bortezomib Panobinostat p3&/JNK act  Aplidin
PARP Inhibitor Veliparib Carfilzomib Hsp-80 Inh. Vorinostat MEK Selumetinib
Hypoxia act. alkylator TH-302 Ixazomib e Romidepsin
yPORs ky Oprozomib Tanespimycin Givinostat
Marizomib AUY922 Rocilinostat
AHSHm E QY Ocio et al. Leukemia (2014) 28, 525-542

UNIVERSITY HOSPITAL
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Chronic myeloid leukemia

m&}_ Front-line approval of
approved by FDA “Dasatinib

Front-line approval of Omacetaxine
e “Nilotinib

approved by FDA

1 Ty

1980°’s 1990°’s 2000 2002 2004 2006 2008 2010 2012

I ! el
Interferon-a | Nilotinib | Bosutinib

approved by FDA
L HEMMMH
= 2013 ELN Recommendations: T
« IEEERE . imatinib, Dasatinib, Nilotinib
- : = Imatinib, Dasatinib, Nilotinib, Bosutinib, Ponatinib

approved by FDA

o
S TSR
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CML drugs

€ Imatinib mesylate (Gleevec®)

- a well-known first-generation S S
molecular targeted drug
- targets the BCR-ABL oncoprotein  yms
. . . . . chromosome 9 Chromosomes break
- blocking the binding site for ATP in Changed
the Abl kinase o E@;’}W’EE?::”
- approved in 2001 in the US g -
’ ber =3 ll -> ‘ gwa&
” abl

5




CML drugs

€ Dasatinib, Nilotinib and Radotinib

€ Second-generation drugs

€ Synthesized to overcome imatinib resistance due to the emergence of

mutant clones of bcr-abl.

€ Effective against most mutant clones except T315] mutation

New England journal of medicine 348 (11):994-1004.
New England journal of medicine 362 (24):2260-2270.
New England journal of medicine 362 (24):2251-2259.

0 it
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Acute myeloid leukemia

New Combination Therapy
® |DH1/IDH2 Approved for Acute Myeloid
® Kinase inhibitors Leukemia in Adults
«FLT3inhibitors MONDAY, MAY 8, 2017
«KIT inhibitors The U.S. Food and Drug Administration (FDA) approved midostaurin in combination with
(JAKZ inhibitors | 1 e
® Targeting the RAS pathway

«Farnesyltransferase inhibition
*MET-AKT pathway inhibition
® Chromatin modulators
«DOT1L inhibition in MLL-rearranged AML
«EZH?2 inhibitors
*BET inhibitors
*HDAC inhibitors

oy i American health & drug benefits 9 (Spec Issue):1-21
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- 19/M
« C/C: abdominal pain, vomiting, weight loss (7kg)
APCT: multiple small bowel intususceptions with generalized

lymphadenopathy

0 eitstaEe
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- 19/M
« C/C: abdominal pain, vomiting, weight loss (7kg)
APCT: multiple small bowel intususceptions with generalized

~——

lymphadenopathy .

l-

<

-
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2L ST O

» Gastroscopy

— Duodenal 3 portion mass
— EGD Biopsy -> frozen section!!

|/\ %ﬂtﬂqm% '9.=_| Reference:

- MyJ ULSAN UNIVERSITY HOSPITAL
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Summary

 Principle of Chemotherapy cycle

 Target agents in hematologic malighancies
— Monoclonal antibodies
— Immune check point inhibitors
— Signaling pathway inhibitors

« Multidisciplinary & Rapid approach is essential
for hematologic malignancies

o Gl o .
SAH[StmH QY Reference:
SSSSSSSSSSSSSSSSSSSSSS



oe\;‘;‘s’;% o o
Gy =1uiefu'gd

Smmy/ ULSAN UNIVERSITY HOSPITAL

=5 g9y 27|

u

M P

=
]
—
I — 1
R — =
f = — —



Contents

(MGUS, 2|0j

Klo
T
Klo

HI

Klo
il

M
mnl

(CHIP,

43

Reference:



Case 1: M/70 4 OO

O 2019.7.9 CBC (6.6-10300-371k) MCV 77.4 MCHC 28.8
TP/abl 7.1/3.8 BUN/Cr 20.3/0.99
Ca 9.3 mg/dl

Iron/TIBC 11/493 Ferritin 10.3 ng/ml
VtB12 284pg/ml Folate 3.6 ng/ml

(s 3 Reference: 44
'/ ULSAN UNIVERSITY HOSPITAL



TEFNCE
| |y il Bl E0H D8ty 20N s -
) HEL HE e Zha-) microcvtic h pn:uu:hru:umm f ragmented RBC(1.0/HPF)

3 BATH HAT 2 S0/EH ZEHE0] 20/8 2E
|

|

|

|

|

|

 FEAG:

| 17 r/o iron deficiency anemia

|

M A-Mc
1 PES FAU with reticulocyte

_
Ei

%f_l‘r."flfﬂtg-?‘-._l Reference: 45

- ULSAN UNIVERSITY HOSPITAL




Case 1: M/70 4 OO

Assessment
# Iron deficiency anemia
#
#

Plan
1. feroba 1T bid

2. EGD/CFS, tumor marker
3. MM screening lab

- %f_l‘L"fllPﬂtg-?-._l Reference: 46
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| ] 1 | | | I |
Fractions » g/dl Bef . X Ref.a/dl
AThumin 51.3 3.80 BE5.8 - BB.1 4.02 - 4.76
Llpha 1 5.0 .37 2.9 - 4.9 0.21 - 0.35
Alpha 2 7.1 0.53 7.1 - 11.8 0.51 - 0.85
Beta 1 8.2 0.61 4.7 - 7.2 0.34 - 0.52
Beta 2 4.4 0.33 3.2 - 6.5 o.23 - 0.4%
Gamma 24.0 1.76& 1M.1 - 18.1 o.a0 - 1.35
Total 100 T.42 B.40 — 3.30
ASAG 1.05
[ Comments ]

Monoclonal peak at gamma—globulin (1,45 gfdL)

C/W Monoclonal gammopat by

Rec= =serum IFE, urine EP/IFE

%J.k_l-Lﬂlermtged Reference:

ULSAN UNIVERSITY HOSPITAL




Case 1: M/70 4 0O

2019.7.9 CBC (6.6-10300-371k)

2019.8.6 CBC (12.6-9390-254k)
Serum PEP : 1.45g/dL
Serum Kappa 50.33 (3.3-19.4 mg/L)
Serum Lambda 29.45 (5.71-26.3 mg/L)
SFLC ratio:1.71 (<0.26 or >1.65)

2019.8.20 CBC (13.4-8220-272k)
Urine PEP : mixed proteinuria
Serum Immuno fixation E.P: IgG/Kappa
Serum FLC: Kappa/Lambda 28.45/22.93
sFLC ratio: 1.24

o Gl o .
SAH[StmH QY Reference:
SSSSSSSSSSSSSSSSSSSSSS
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Development of Multiple Myeloma

Clonal plasma cells Clonal, malignant plasma cells

| 08025 'o
@ 08 @30 @s%s e

Progression

Initiation
r N Al
Germinal centre —— Bone marrow » Peripheral blood

Post-germinal MGUS Smouldering Multiple Plasma cell
centre B cell multiple myeloma myeloma leukaemia
. : /
Primary genetic events:

* |GH translocations
* Hyperdiploidy

Secondary genetic events:

* Copy number abnormalities
* DNA hypomethylation

* Acquired mutations

Tumour microenvironment

r%:r;—r ! :I'flgaﬁﬁat Rev dis Primers : 2017;3:17046 Reference: 49




MGUS to Plasma cell disorder

30 | —

25%
g ] 26%

254

20 Progression

o 4
orincrease 21%

Progression only

Cumulative Probability (%)
g

1 ] L] |

0 5 10 15 20 25
Years of Follow-up
No. aTRisk 1384 867 423 177 56 17

A 2 Aifisguidgd 2002; 346:564-569 Reference. 50
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m Subtype of MGUS

Criteria for diagnosis and risk of Wislﬁ in MGUS
"1 .

Diagnostic criteria

Risk of
progression

Pattern of progression

¢ Serum monoclonal protein (non-IgM type) <3 gm/dL

e Clonal bone marrow plasma cells <10%*

» Absence of end-organ damage such as hypercalcemia,
renal insufficiency, anemia, and bone lesions (CRAB)

that can be attributed to the plasma cell proliferative
disorder

IgM MGUS All 3 criteria must be met: 1% per year Waldenstrom
e Serum IgM monoclonal protein <3 gm/dL macro.glob_nulinemia, AL
* Bone marrow lymphoplasmacytic infiltration <10%* amyllmdoms; ey el
) i o multiple myeloma
e No evidence of anemia, constitutional symptoms,
hyperviscosity, lymphadenopathy, or
hepatosplenomegaly that can be attributed to the
underlying lymphoproliferative disorder
Non-IgM MGUS All 3 criteria must be met: 0.5% per year Multiple myeloma, solitary

plasmacytoma, AL amyloidosis

Light-chain MGUS

All criteria must be met:
e Abnormal FLC ratio (<0.26 or >1.65)

¢ Increased level of involved light chain (increased k FLC
in patients with FLC ratio >1.65 and increased X FLC in
patients with FLC ratio <0.26)

e No immunoglobulin heavy-chain expression on
immunofixation

 Absence of end-organ damage that can be attributed to
the plasma cell proliferative disorder

e Clonal bone marrow plasma cells <10%*
e Urinary monoclonal protein <500 mg per 24 h

0.3% per year

Light-chain multiple myeloma
and AL amyloidosis

A Lareetatydt (163173

i} “, ULSAN UNIVERSITY HOSPITAL

Reference:
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Case 1: M/70 4 OO

Assessment
# Iron deficiency anemia
# r/o MGUS

Plan
1. MM w/u (BM study & image)

n %f_l‘L"fllPﬂ‘_tg -?.-._l Reference: 52
-
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Case 1: M/70 4 0O

< Clinical Information =
Feson for request : Monoclonal gammopathy, 3G kappa tvpe, MUGS, W/,
< Differential Count =
Total cell count:100 M:E ratio: 1.02 Aspirates Rt Biopsy FBt.
dAMTE =21 AZE == AAMTE =21+
Mveloblast 0.5 APronormoblast 1.0 & | Blast a
Promye | ocyte 0.5 &l Baso. normoblast 1.0 & || Monob 1 ast a
Myelocyte 9.0 APolychrom, normoblast 13.5 ¥ || Promonocyte 2
Metamyelocwte 4.5 Z(lOrthochrom, normoblast  26.0 % (| Monocyte 3
Band neut rophi | 8.0 Al Lymphob [ast 4 || Blacmetrtast
Polyvseg neutrophil 18.5 & Prolymphocyte (F‘Ia&cel I 11.0 3
Eosinophi | 0.5 & Lymphocyte 7.0 & || otherl a
Basophi | AlHistocyte &l Other? il

BM aspiration and touch print shows normocellular marrow with increased infiltration of
neoplastic plasma cells (11.0%). BM biopsy and clot section show normocellular marrow with
increased infiltration of neoplsatic plasma cells.

CD138: positive on increased neoplastic plasma cells

kappa: positive on increased neoplastic plasma cells

lambda: negative

%f_l‘L"fllPﬂtg-?‘-._l Reference: 53
- ULSAN UNIVERSITY HOSPITAL



Case 1: M/70 4 OO

Assessment
# Iron deficiency anemia

# Smoldering Multiple Myeloma
lgG-Kappa, CRAB (-/-/-/-) 2019.11.2
sPEP 1.45
sFLC ratio 1.71
BM PC: 11%

FISH negative

n %ﬂ r-ﬂg.*ﬂ'—“é' A Reference: 54
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Development of Multiple Myeloma

Clonal plasma cells Clonal, malignant plasma cells

| 08025 'o
@ 08 @30 @s%s e

Progression

Initiation
r N Al
Germinal centre —— Bone marrow » Peripheral blood

Post-germinal MGUS Smouldering Multiple Plasma cell
centre B cell multiple myeloma myeloma leukaemia
. : /
Primary genetic events:

* |GH translocations
* Hyperdiploidy

Secondary genetic events:

* Copy number abnormalities
* DNA hypomethylation

* Acquired mutations

Tumour microenvironment

r%:r;—r ! :I'flgaﬁﬁat Rev dis Primers : 2017;3:17046 Reference: 55




IMWG risk stratification

100

80

Probability of progression (%)

20

| 2AHTjermE 2

ULSAN UNIVERSITY HOSPITAL

Serum M-protein

Involved to uninvolved serum free light-chain ratio

Bone marrow plasma cells infiltration

Additional risk factor:
presence a chromosomal abnormality

for SMM

Level at SMM diagnosis
>2g/dL Low risk
>20 Low-intermediate risk
>20%
Intermediate risk
t(4;14)
t(14;16) High-risk
+1q
Del13q/ monosomy 13

Score

3-4

601

401

High-risk group

Intermediate-risk
group

Low-intermediate-
risk group

I— Low-risk group

0 1 2 3 B 5

6 7 8 9 10 1 12

Time to progression (years)

Reference:
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Case 1: M/70 4 OO

Assessment
# Iron deficiency anemia

# Smoldering Multiple Myeloma, Low risk by IMWG
lgG-Kappa, CRAB (-/-/-/-) 2019.11.2
sPEP 1.45
sFLC ratio 1.71
BM PC: 11% FISH negative

Plan
1. risk of progression 6% at 2 years

3Mo evaluation

- %ﬂ‘ L"flfﬂl_tg = Reference:
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Case 2: F/750/ 0O

2020.4.23 Heart failure 2 ICD insertion £H| S Leukocytosis 2 2|g|

CBC (11.6-25520-140k) lymphocyte 81%

[WBC ZIAFZ W5=0] ]

35
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Leukocytosis

2011 2016 2018 2020/03 ~

Case 2: F/750/ 0O

Lymphocytosis

L

2018 2019 2020/03 ~

I Gisanuniversiny HospiTaL
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Monoclonal B-cell lymphocytosis (MBL)

Model for progression from Monoclonal B-cell LympHocytosis WIBL) to Chronic Lymphocytic Leukemia (CLL)

Low-count MBL High-count MBL Ultra-stable CCL CLL

(<0.5x10%L) (0.5-5x10°%/L) Ultra stable disease
Genetic for >10 years
lesion
B cell ‘
@ — 29
%amﬁ% 2018 ;103(5):865-873 Reference: 61
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Monoclonal B-cell lymphocytosis (MBL)

G

light-chain restriction (kappa:lambda of <3:1 or <0.3:1), or

®

monoclonal immunoglobulin heavy-chain gene rearrangement, or 25% B cells

with low or absent expression of surface immunoglobulins, or

®  B-cell population with an aberrant immunophenotype

These findings must be reproducible and stable for at least 3 months.

However, MBL is ruled out by the following criteria:
lymphadenopathy or organomegaly, or
associated autoimmune disease (e.g. AIHA) or infectious complications, or

B lymphocytes >5,000/uL in the peripheral blood, or

DN N NN

any other feature of manifested lymphoproliferative neoplasm.

Marti GE, et al. Br J Haematol 2005;130:325-332.
(@) EdMREEH ol N Engl ) Med. 2008;359:2065-2066 Reference: 62
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Leukocytosis

Case 2: F/750/ 0O

2020.4.23 Heart failure 2 ICD insertion =H| &
Leukocytosis with lymphocytosis - BM study

Lymphocytosis

o

2011 2016 2018 2020/03 ~

2018 2019 2020/03 ~
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Reference:
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Case 2: F/750/ 0O

Markers I | HIE () intensity H o
CO45 + 276 | Intermediate
HLA OR + B6.3 | Intermediate
[HIK] - 19.4
co? - 19.3
coto - 0.6
cota + 64.3 | Intermediate
Coz0 + B1.3 | Intermediate
coz2 + B2.3 | Internediate
COZ3 - 4.2
FMC? + 62.4 | Intermediate
TdT - E.5
Kappa + .7 [ Dim
Lambida + 3.2 | Intermediate MPO (-3 9.7
co4 - 19.1 Cos (-) 19.8
Cog - 10.0 COSE (-1 9.1

PBS show presence of neoplastic lymphoid cells (81.0%) with abundant cytoplasmic projections. BM aspiration and touch
print show slightly hypercellular marrow with increased infiltration of neoplastic lymphoid cells (22.5%). Neoplastic
lymphoid cells are small to medium sized with small amount of cytoplasm and occasional cytoplasmic projections. BM
biopsy and clot section show normocellular marrow with infiltration of neoplastic lymphoid cells in interstitial pattern.
CD20: positive on increased neoplastic lymphoid cells.

Immunophenotyping : CD5-CD19+CD20+CD22+kappa dim+lambda intermediate+HLA-DR+FMC7 +

Bone marrow involvement of B-lineage lymphoma, r/o splenic marginal zone B cell lymphoma by morphologic findings.

; %ﬂ‘ L"tlfﬂ‘_tg -?—._l Reference: 64
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Case 2: F/750/ 0O

ﬁ %ﬂtﬂt—ti‘—%‘ < Reference: 65
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-

Differential Diagnostics of B-Cell Lymphocytosis

Persisting
Lymphocytosis

Flow
Cytometry

v

v

o
S TSR

ULSAN UNIVERSITY HOSPITAL

Monoclonal Monoclonal
B Lymphocytes B Lymphocytes
=5000/g/l <5000/g/l
h 4 ¢ ¢ ¢
Mo Lymphedanopey mdno | [ Lymehadncpeity o
immuanophentype inenLIOpHENDERE Typical S':,.l'rml:)ms1 MHL-Typical S':,l'mpi:ms1
v
MBL
Y v l
Staging NHL Subtype NHL Subtype
Prognostic Factors Classification Classification
(Histology, Cylogenetics) (Histology, Cylogenetics)
Reference:
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Clonal Hematopoiesis of Indeterminate Potential

——S S-a=jpkecuksoL.state for hematological.neoplasms e,

@) (@ 2 @ ) Background mutations
y W ¢ 5/ unrelated to hematopoietic expansion
# W W O O OV O [ R i  unreiated to hematopoletic expansion
x VN 2 ® DO @
§ ! :
y P 4 »
} 1 : Early mutations that initiate
4 4 oW (W Y O A e . clonal expansion __ ____
-.§ u e.g. TET2, DNMT3A, GNAS,
y Oy W ASXL1, JAK2, SF3B1, PPM1D
Clonal ' \'\l g 7\‘-. \‘;
sze |\ QW W @)
' - Cooperating mutations
y W W _that contribute to disease features__
W C
) ( @ ( 98 e.g. RUNXT, IDHT, IDH2,
y W 4 U2AF1, KRAS, NRAS, STAG2,
CEBPA, NPM1, FLT3
A v ..\\ f ‘.\\\
| 1 3‘ ;
y W Y
& -\\‘y y 3 -\v.
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/ .)/ y \.)/ J
>
Time
P~
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Clonal hematopoiesis

25
AN 190 — Clonal hematopoiesis with

candidate drivers

20| — Clonal hematopoiesis with
unknown drivers

= Clonal hematopoiesis

fe—
1

Percent of Participants
?

| | | / | | I
0 20 40 180 200 D A )9 o '->° s" @ é’ IS '\°> > o
W WY QA A Y
No. of Mutations

Age at Sampling (yr)

Genovese, et al. NEJM 2014
Xie et al. Nat Med 2014
McKerrell et al. Cell Rep 2015



Cytopenia, dysplasia, and clonality

Cytopenia Dysplasia

ICUS=idiopathic cytopenia of unknown significance.
MDS=myelodysplastic syndrome

IDUS=idiopathic dysplasia of unknown significance
AML=acute myeloid leukaemia

CCUS=clonal cytopenia of unknown significance
CHIP=clonal haematopoiesis of indeterminate potential.

Clonal haematopoiesis

Clonality

o) %alq_}iﬁhlkﬁ%ol 2020; 7(1): e73—-e81
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Summary

No progression;
death from
unrelated causes

unrelated causes

unrelated causes

Monocional M i d
- i mmopadiny e %
- undetermined
Post-germinal significance (MGUS)
center B cell
Progresssion:
~1% per year plumlallmoplum(e.g-.symmunylddodﬂ,
lobulinemia or no
Monoclonal Most patients do not progress .
- B-cell — No progression;
lymphocytosis (MBL) death from
Post-germinal
center ("memory”)
oranother B cell Progression:
~1-2% per year
Clonal hematopoiesis Most patients do not ress
= | ofindeterminate * No progression;
potential (CHIP) death from
Myeloid progenitor, :
lymphoid progenitor or p| E m”'
multipotential progenitor ( ia
or stem cell
Progression:
~0.5-1.0% per year -
Lymphoid
neoplasms
26(1 ): 9-16 Reference:
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