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In—depth review

An Updated Review of Chronic Lymphocytic Leukemia

Hee Jeong Cho and Sang Kyun Sohn

Department of Hematology/Oncology, Kyungpook National University Hospital,
School of Medicine, Kyungpook National University, Daegu, Korea

Chronic lymphocytic leukemia (CLL), characterized by monoclonal B-cell accumulation and highly variable clinical manifes-
tations that range from an indolent to an aggressive course, is rare in Korea. Asymptomatic patients with early stage CLL can be fol-
lowed up without treatment; however, those with active or advanced disease require treatment immediately after diagnosis, for
symptom alleviation and prolonging survival. Previously, chemotherapy using cytotoxic agents was the only therapeutic option
available for patients with CLL. Research has provided a deeper understanding of the pathophysiology of the disease, and novel
agents such as monoclonal antibodies and small-molecule inhibitors that target specific sites on leukemic cells have been
introduced. The advent of these new drugs has led to improved clinical outcomes in patients with CLL. Currently, Bruton’s tyrosine
kinase inhibitors or B-cell lymphoma-2 inhibitors are recommended as frontline therapy, prior to the administration of cytotoxic
agents or combination therapy with monoclonal antibodies. In this article, we review the diagnosis and prognosis of CLL, in addi-
tion to the clinical implications of the various therapeutic options. (Korean J Med 2021;96:195-208)
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Table 1. Differential diagnosis of CLL, monoclonal B-cell lymphocytosis, and small lymphocytic lymphoma

Clonal B cells of CLL phenotype Peripheral blood B cell count < 5 x 10°/L I;lzgz 2:;1; Irll(;l:i Zlg};l(; '
MBL Yes Yes No
CLL Yes No Yes or no
SLL Yes Yes Yes
MBL, monoclonal B-cell lymphocytosis; CLL, chronic lymphocytic leukemia; SLL, small cell lymphoma.
Table 2. Inmunophenotypes of common clonal B-cell hematologic malignancies

CD5 CDI19 CD20 CD23 CDI0  CDI103 CDDl‘llil/ ,,  Sle CD200 S:;;e;‘sc
CLL + Dim + - - - Dim +
MCL + Bright Dim/- - - - Bright - t(11;14)
FL - + + +/- +/- - - - t (14;18)
MZL - + Bright - - - + + - 79-
HCL - Bright Bright - - + Bright + +
LPL +/- + + +/- - - Dim +

CLL, chronic lymphocytic leukemia; MCL, mantle cell lymphoma; FL, follicular lymphoma; MZL, marginal zone lymphoma; HCL,
hairy cell leukemia; LPL, lymphoplasmacytic lymphoma; slg, surface immunoglobulin.

- 197 -



— e eE] A A1 96 @ A3 & T A 700 & 2021 —

3 Q] CLLO] ¥7] A|AEL 7k7} 1975E 1} 19814 o]
W E 2lo](Rai) H7| A]28(Table 3)Z} B|Yl(Binet) 7] A
AEl|(Table 4)0]T}{18,19]. gto] 7] A|AHL Lol -V
7 5719] W72 Uol A Qigle, B L I &I, IV
247k Z7b 9% % (intermediate-risk), =2 9% = (high-risk) 2

4 Bof =A% glo|(modified Rai) 7] A/ AE 02 A&
=% eH20] O] 7| A|l28e me uE u Haw 7h
avhs Eo HAl daket gz v, 3 B v S4

o e} -2 AA A Aopwto 2 ghxpo] ol &5 H55k3
th o]& A|AHlef w2y o 9% F(low-risk: Rai 0; Binet
A)E 1590] 77k Bt AES Hola, FXF 9
(intermediate-risk: Rai I or II; Binet B)}-2 5-7d 18|31 714
=2 & H(high-risk: Rai III or IV; Binet C)-2 3-4d 2] H
=S BRITHL el HTh21. 2lole} Hldl
oo R4 414 480l AFsaict )
AR HiEe SRS %5 4] @ﬂ
§lth= DWO] Utk ket Tt uf #
LLo| Nets)= -7t wol 24| 80% &
/\l @2 fed e R EREet21], ofet 7
Aoz P 7HsAdo] = CLL 2= A

7] AlEE

o £ o

o L. o

et we N
l"-.q _l), flo

Pﬂi
o

i
g_
_&

N

o
g = oy O
dob e N
oft

)
3
o

it

o

Table 3. Rai staging system

o

o

A

lofl F3ekA LT 4§71 whzolct
307 CLL $Rx19] ofl o} wHAs o QIxpzof thgh
Qfof| whek gho] 9 mivl B7] A" AEE
o e MEE ClF dlS Aol AjEE AL Sl
% HiaAQ] o] 2016 o] W3 CLL =4 ol $-QIAKCLL
international prognostic index, CLL-IPI)©|th22]. CLL-IPI-= 3+
212] 5712] EP#Q1 ol 1Rk del(17p) Tz TPS3 o] of 7,
HAZFZEY 24) H4(immunoglobulin heavy chain variable,
IGHV) o], Wgl2 nfo| 22 F 253 (beta-2 microglobulin)
&5, 2ol W7] AlE, volof tisl] 7] tE TS
2 1 (ow risk) B w9 352 913 S(very high risk)7}A]

Z 492 IS B=2319h CLLIPL Al AE0) mhay e
o =R HErl 3710] 519 AELLO 932%F o =o
PR EFEE ke 5 AEELS 233%= 1= 9]
tH22].

A
o
AESLS)

T >

—_L
=

N
I

0{

o=

M 255 08 cytogenetics abnormalities)

CLL 3IR150] 80%= Zo|= 3t 7}2] o|Afe] A|Z §-71512]
opd e HAltkal dEA ATH23]. 7P &3t ol S
3 AAA ek A(del[13q]) 22 2AFE] 55% oA
helEm, 11 FAA] ek B&(del[11q]), 179 FAA] Thet
A(del[17p]), 129 AAAA] o] H(add[12])-> 22} 18%, 16%,
7% 74 =2] ZhAfo| A HALEITH23]. T2 del(13gq)Rt 7}

—_
=

Stage Description Modified risk status
0 Lymphocytosis, lymphocyte in blood > 5 x 10°/L clonal B cells and > 40% lymphocyte Low

in the bone marrow
I Stage 0 with enlarged node(s) Intermediate
II Stage 0-I with splenomegaly, hepatomegaly, or both Intermediate
I Stage 0-1I with hemoglobin < 11.0 g/dL or hematocrit < 33% High
v Stage 0-IIT with platelet < 100 x 10°/dL High
Table 4. Binet staging system
Stage Description
A Hemoglobin > 10.0 g/dL and platelet > 100 x 10°/dL and < 3 enlarged areas
B Hemoglobin > 10.0 g/dL and platelet > 100 x 10°/dL and >3 enlarged areas
C Hemoglobin < 10.0 g/dL and/or platelet < 100 x 10°/dL and any number of enlarged areas
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Evidence of active disease

1. Evidence of progressive marrow failure as manifested by the development of, or worsening of, anemia and/or thrombocytopenia. Cut-
off levels of Hb < 10.0 g/dL or platelet counts of < 100 x 10”/dL are generally regarded as indication for treatment. However, it should
be pointed out that in some patients platelet counts of < 100 x 10°/dL may remain stable over a long-period of time; this situation does

not always require therapeutic intervention.
2. Massive (ie, >
3. Massive nodes (ie, >

6 cm below the left costal margin) or progressive or symptomatic splenomegaly.
10 cm in longest diameter) or progressive or symptomatic lymphadenopathy.

4. Progressive lymphocytosis with an increase of > 50% over a two-month period, or lymphocyte doubling time (LDT) of less than 6 months.
The LDT can be obtained by linear regression extrapolation of absolute lymphocyte counts (ALC) obtained at intervals of 2 weeks over
an observation period of 2 to 3 months. Patients with initial blood lymphocyte counts of <30 x 10%/dL may require a longer observation period
to determine the LDT. Factors contributing to lymphocytosis other than CLL (eg, infections, steroid administration) should be excluded.

5. Autoimmune complications including anemia or thrombocytopenia poorly responsive to corticosteroids.

6. Symptomatic or functional extranodal involvement (eg, skin, kidney, lung, spine).

7. Diseaserelated symptoms as defined by any of the following:

1) Unintentional weight loss > 10% within the previous 6 months.

2) Significant fatigue (ie, ECOG PS 2 or worse; cannot work or unable to perform usual activities).
3) Fevers > 100.5°F or 38.0°C for 2 or more weeks without evidence of infection.

4) Night sweats for > 1 month without evidence of infection.
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Study
(2018)

Seymour et al. [72]
Fisher et al. [73] (2019)

PFS of patients with TP53 or
del(17p)
81.5% at 2 years
27.8% at 2 years

(N
92% at 2 years
87% at 2 years
92% at 2 years
93% at 2 years

Medial PFS
Not reached (85% at 2 years)
17.0 months (63% at 2 years)
Not reached (88% at 2 years)
Not reached (64% at 2 years)

4
50

23

72
85
71

ORR (%) CR (%)
)

65
65
216
216

No.

Patients
R/R
Naive

Obinutuzumab
Chlorambucil +

Rituximab

BR
b. Venetoclax +

a. Venetoclax +

IV. Venetoclax-based clinical trials

Table 6. Continued

Treatment
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<l A=RE WA 42 CLL Aol A SRl w0
H]5H 94% vs. 83%2 & A& HESTF 24% vs. 7% HE
A HallS(complete remission) 12|31 4870 vs. 207 L=
28] o]Ake] 71 AW PFSE HojEQIrh42).

W T A El(bendamustine)-S 17 SZofA] 7ftEo] @
A& SOl ARE ARGET 2]t OEFEEIXI oFEE oy;r@}
oFAlolut 1 A HiARAE 7]5-& §A 7HA=
oI CLL el WeHpsde Begd &
tlefule] vl BE 943 X7 ¥SEI YRS W
Folon], S BE gk 5O HAEL U dsh #
| UTH43,44].

_&—lm 19

/‘EEOI‘X//(monoc/ona/ am‘/boo’y)

ﬂ%ﬂl%*(nmxmlab)— BAl:Z AE9 E‘GE H] Z5}o]
& Wt N ARG tHE Xlizﬂi 71

& Alz=/d3tst op et Hetstls o *MZ] RIS Ho
Fck A 2HA] ok CLL 34} 81759 F12h9] vy 34F
o Lof| A, EFTtEMl-Alo]E 2 Z A ululo] =(fludarabine-cy-
clophsphamide, FC)o|| 2] SAIHS WE&sto] 2| &3t 4-¢- FC
of| BI3l 44% vs. 22%9] =2 b WL} 65% vs. 45%
et 39 T AP ES HolFQUTH4s]. FARE Aol A
o At e SA4L HEAITE BER 2ElA =
A FRlE ot el WS F oA 2 Apo] 9l80]
glol]o] FCo} 2] E A H(FC-rituximab, FCR) 3t Q9o
CLL X 79| ®F0 7 §agirh4ds] Leut 519 18 54
ol A del(17p)S 77 2278 9] FhAjol| A £ 1™ gto] FCRO
2 Bl s g5sto], HEATE Wtk del(17p)9] gt
AS FESIA = E3FTH45). 3HH FCRS IGHV Ho|7} 9l
ol £L2 AT HojFof[46], FA| FCR 2 del(17p)
HE51A] o= 6541 w|Tke] 2htoll A IGHV o7t Q=
+ A A 5A= dFE7 = Stk EAITE HvHRAE
(bendarnust1ne-r1tux1mab, BR)o|| H3lsl= A1 e A3 9=
tl oo A =mHIA] k2 CLL $HApo|A| Fof A| 88%2] ®E
S5} 23.1%2] A WaE-S HojFo] TyE¢l Hse)

x] Fawoa 2a|7okth47]. 18y BRE del(17p)S 74
SR A= 37.5%2] W 2|7 HRe-E1} 3 Ho| sixbx

mlm r{r
OH'T o,

Obinutuzumab
CLL, chronic lymphocytic leukemia; ORR, overall response rate; CR, complete response; PFS, progression-free survival; OS, overall survival; R/R, relapsed/refractory; BR, bendamustine

+ rituximab; FCR, fludarabine + cyclophosphamide + rituxiamb.

Patients with TP53 were excluded.

Patients with del(11q) were included.

a
b
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A B2 HolR| £l del(17p)2] H& BS Y=

S19ITH47]. FCR3} BRO vl A7} AlEl Ho] gli=d,

mlo

LR
X

e

FCR o] A& Wh3-8, s 258, FdE oAl

St oy Azksk oy EF kA B2Rgo] FCRY

*1 =7 sholw]o] mEo] AL Fut Asto| glrjwl FCRET}
Z

L2 E}% CD209] tHfz} e QuH=EZur
(obinutuzumab)-> 2] Skl H]gl CD20° o< ZF3HA 4
gsto] Az AR & 37t %‘4011%‘:}1 adHA Sk A=

2 CLLOJA] enjrEzule o= Algulo 2% 30%<] Ht
289 HojF9ou[49], A X & CLL A% 67%714]
H| 4] 52 HHES Hol o X 8A|29] 7hsAdo] &}l

Q)

SATH50). 53] EHt Aeko = Qlsf FHT o 2 =27} o
e S0l R} SR SRAL Wil R

OFA F/d2 AGRSIAINE A 2] 80% F=O| A7 BHS-ET
267714 9] Hat FH 13 7|7ES Kol 654 ool AL &
£ 654 mlgto] R Hgto] W2 gAlEoA EEE 8
% shpo|ti51]. HH SHIFEFYRe HZ AUEn g
BTK A At Bel-2 AAIA| 52 WEstelS o vi-$- ol
W AT Hojgeo] opztetH 2| H(acalabrutinib) oL} H[ Y]
EZg A (ventoclax) 51} A W AREE AL itk
CD520] gt 22 A2l L FETTH(alemtuzumab)->-
del(17p)ut TP53 Wol7} Qli= BAEEClA] vl £2 4

2 Mol TR WA, BRckehile] kgl gt 3639
Aol SRR FolA] TPSIZE gl BAbEelAE

19% (421)9] & ¥hE-ERF Bl ot TP53S 7H 2
H ol 3=l eH52].

A= 40% (6/15)9] BHe-E&

AEXIT M small-molecule inhibitors) (Table 6)

e AE WelelA] AlE ALE Akt B HREol
BEASP) 2] AT FAT YFo| A&HE dY

IS
®
ol
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k

8 ARAEE AR BokY, CLLE ofelat
apApel Aol Az HelA Hershy gl tiEx
2o g CLLE BCR A& AY A ZoA BTKS} PI3K

FAHOR Sz o|HFE|H(ibrutinib), oPAEHFEY
(acalabrutinib) 12] 31 o]d|2}&] Al(idelalisib)o] § A &oFs}ar
U= A A A Fo Tk

NIN o

CEL

3

ujg ol ojgt %41

i)

A4 -

HZE FIZA ZILEG SR Bruton tyrosine kinase, BTK
Inhibitor)

O] HREIH2 BTK AR =A] BA|E 7|19 HazFof A
I aNE S gten CLL ghAfof| A= w9 e abA| ¢l 2|
2AIYo] HeHeh AEs CLL ZAtolA eupeipg)
(ofatumumab)ﬂf./] 34 H| I oA o] BREHL A ot

SE 426%2 OTEIA] 4.1%0] B]5) vl 943 3]
JJ* Hoj=o[54], 2014 m]= FDAo] oJsfiA] Al
A = Ak oo A mRk
© CLL gxpojA = S=gFAof H|gl o] HFE]
HES-E 86% vs. 35%2 =2 X7 H-S-E3 Hot
Eo =R S vs. 1I897YUE 71 A& A&A
QATHSS). olHFE gL /|E ngPoR B EEM
I AzY GEE A A== HA wHESHA]
del(17p) % TP53& 71%] A5 AE A= a7t
oJ[56] EAte] W7, LR ol %-
oA AR A A=mAR FFEIL Qe 3 HojlA= o]

HREH b2 ofA| o] e dtE0] s Rl=d, o]l 2F
Bl 2 EAITY e A2 o] LR EY ThE AR
Hlsto] -egto] ehlE#| gFot Ol‘jl?—‘ﬂ‘é
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£ HofFar QUi59-61].
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FEIH 2 CLL oA A AzA2 dEar Sl
HATIEIEOIAIE 3-7 /LI S ohosphatidylinositol
3-kinase, PI3K, inhibitor)

o[ ofe] F7e] AR A&7 T AL/E-S CLL 24 54
oA PIBK AAAIQ! ofd2te] 4 (idelalisib)e FoI5t3&
A 2Rk 72%7}F A=l Hhe-2 HoF=lan %% 1
1587 Qolahs =
& Qo A Y SIS AL Bol g
L IGHV, del(17p) E= TP537} ZHo] LH ofj2olzk2 7141
sabzo] the 223kE o] QUU=T, ol et H7HA] AetshH
ojdjgte] e 71 A mAloll Aufieh gajo A et 4= 9l
oS B9 27 opRloleen]. HEATT He
oAM= ofg2tel -2l =
AA HEER F2 205 BHo| 4

3 717

i

i
e
_9.
—E
(o)
3
%

Lo

A2 81%2] WS- 92%2] 14
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BAIEZ ElZZ 2 TIGIB cell lymphoma 2 [Bel-2] inhibitor)

BA|3Z 3% 2 (B cell lymphoma 2, Bel-2)= A3 ZPEA}
& 25t SRR CLL A7t Abgehe A8 v A%
AESHA o= F Al FA1E F=3TH68]. BH3--
AL Bol-28 SRSt} AT AEARE fEshs A
AAZ HY| EZ 2t 2(venetoclax) 7} Hj3E4] ook WY EZ=}
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ojuf oldjZte] A & thE AEY EBAAAE AL
Skal At SO A WU ESSHAE ARSI 65%,
67%2] =2 A& HhS-B-S B o]Zo][70,71], CLLS AJEZ =
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