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Clinico-hematologic Findings of Leukemic Bone Marrow Involvement in Korean Patients

with Non-Hodgkin Lymphoma
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Background: The purpose of the present study was to investigate the clinico-hematological findings of bone marrow (BM) involvement and leu-

kemic phase in Korean patients with non-Hodgkin lymphoma (NHL).

Methods: We included 791 patients with NHL that were classified with the WHO (2008) criteria. Laboratory data, bone marrow histomorphologic
features and medical records were reviewed. Leukemic phase was defined as when the proportion of neoplastic lymphoid cells comprised more
than 10% of leukocytes in the peripheral blood or more than 25% of nucleated cells in the BM.

Results: We found that 21.7% (172/791) of the patients had BM involvement, and 6.2% (49/791) developed leukemic phase of the disease. NHL
subtypes showing high frequencies of leukemic phase development were mantle cell lymphoma (40 %), angioimmunoblastic T cell lymphoma (40%),
lymphoblastic lymphoma (36.4%), and Burkitt lymphoma (26.1%). Compared to B-cell type, Fcell type of NHL showed significantly higher frequen-
cies of BM involvement (18.6% vs 30.9%; P=0.0004) and leukemic phase development (4.8% vs 10.3%, P=0.008). Complete remission rate was
significantly lower in leukemic (55.6%) than in non-leukemic (85.9%) group of patients (P=0.0002), whereas relapse rate was not different be-
tween the two groups. Death rate was higher in leukemic (46.9%) than in non-leukemic (30.19) group of patients, and the 5-yr overall survival

probability was significantly lower in leukemic group (P=0.02).

Conclusions: The incidence of leukemic phase development in NHL was lower in Korean patients than that reported for Western populations
and higher inTcell lymphoma. We confirmed that the presence of leukemic phase in NHL patients is associated with a poor prognosis.

Key Words: Leukemic phase, Non-Hodgkin lymphoma, Korean, WHO classification
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ZoFo] A E 7717 (World Health Organization, WHO) £-5[7]
of W2 HZAXTHZFO] 7} ool A TGS 2ARE Kl
= "5 Aol 47309 BT X|7IY ZF oA WHO 2572 7t o}
H Ep3E 9 URoA HEZFA| Y B HIEE HAgRE A
Qlofli= A7tk

olo] 7\14%%?1 QW ZARNHZF 2Afof] His WHO &7
=]
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o] Al FEE
v}EO 2 HLA-DR, TdT, CD10, CD79q, CD19, CD20, FMC7, cyclin
D1, surface immunoglobulin G, M, A, D, lambda light chain, ka-
ppa light chain, CD3, CD5, CD7, CD43, CD45RO, CD42} CD82)
A2} ZollA] Aehstol FAHE stk
BAS B40] SapETolt A7 2Ho] Hleiffuse
type), ZH & (interstitial type), A4 & (nodular type), 478 (par-
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Rpg AAPAE AR T2 Sea B 3 71k
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ZA| AL MedCalc Statistical Software 11.5.1.0 (MedCalc Soft-
ware, Mariakerke, Belgium)E A-8-31Itt 2+ vt 7He] 44k
9] H| 3= Mann-Whitney U test, ¥1%9] H]il= 7oAl AAE
o] 8513tk ©, 2 ofgollA] Blulyt 7k W1t 9] H] 1= Fisher ex-
act testg 0] 83T} AYEE-2 Kaplan-Meier method& ©]-8-3]
RE2AL T12|31 logrank test® B8k P<0.05S £A|8}
Aoz ot Ao = Ak
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1, HISXZITE oflel 22

7919]¢] H|ZAZIH2ZE 2} 5 BA| 2

O|QJal THIERZE 2 2049|(25. 8%)0] ik
cash 0] opJe10) A ALS B QAshic WHO

ol whE oA ‘?:*HWT%‘BH] L - (diffuse large B
cell lymphoma)©] 3339|(42.1%) 2. &2 7} &5t o} go]gl o T2
© & MALTYH X% (extranodal marginal zone B cell lymphoma of
mucosa associated lymphoid tissue) 1449|(18.2%), ‘WA TA| =
ZZ(peripheral T cell lymphoma) 6591(8.2%), B & H A ] NK/
TA| 33 =% (extranodal NK/T cell lymphoma, nasal type) 599
(75%), AFAHET £ B YL EFHIF
phoblastic lymphoma) 449)(5.6%), A ZA| LY ZE(anaplas-
tic large cell lymphoma) 37941(4.7%), 4~ 3E&H ZE(follicular lym-
phoma) 274]1(3.4%), & F-ZA|ZH
o(3.2%), HZHZF 2391(29%)] =011k

T 587011(74 2%)
HATAZ ALY
]

%=(precursor T or B lym-

Z(mantle cell lymphoma) 25

2, HSX[ZIZDE ofdol [ME SalSnt wEW7| Waio|
Hlz
ZF QEAGEE TG0 HEE BAZYIE 18.6% 109/
587), THIZZAG F3ZE 309% (63/20H)F TH|ZHZE|A 2=
5] RIE7F AT 0 2 F-oJ5HA #3kthHP=0.0004). &
7] BFElo] T BA| EYZE 4.8% (28/587), THIEZH ZE 10.3%
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(21/204) % TH|ZEF 220 A 2u]QA| B1E=7} =QFcH(P=0.008).
7ol W BAAGES BAK s o] RGBS B
Q) olge FelmA T
lymphoma) 80.0%, A~ 3712 £ (small lymphocytic lymphoma)
66.7%, LIEZAEYIZE 64.0%, AAET 2 B o2z
61.7%, 60.0%°] At HRATA ZH ZE(38.5%) 2 ‘ﬂ;"aJd‘
(39192 30-50% mRte] Fotme] F3Ge] RIEs Hlo
AHA N EHTE(16.2%), 2~ EHTE(14.8%), MALTHZZ
(14.6%), SFHL N EIBA| EHZF(135%), HFHIZHL] NK/TA*E
HZF10.2%)2 A 02 S22 359 NS UeRile:

Z(angioimmunoblastic T cell

535S e 172¢] & W@ -2 499028 5% A
z)rﬂggig 7 of3 ¥ WEwy] Walo] wiEl Z2x)20) 1]
=7F Y AAIZT HE A IEEL2%), oS ER T

ko, BAABAZTAZE G000 3 Bk0n 2
ILE26.1%)7T} ATAEB T HILZ Z2(20.0%)= 20% ©)4F
o190 Sl HEHELZEG A, LEDZFGT0, BRATA

TYZE(3.1%), T HHBNZYZE(1.8%), MALTYZE
(1.49%)& 2 ¥l =2 HATh(Table 1),

Table 1. Incidence of bone marrow involvement and leukemic phase
in 791 patients with WHO (2008) classified non-Hodgkin lymphoma

WHO N of cases with N of €ases
L N . with leukemic
classification marrow involvement (%)
phase (%)
Total 791 172 (21.7) 49 (6.2)
B-cell lineage 587 109 (18.6) 28 (4.8)
DLBCL 333 45 (13.5) 6(1.8)
MALT lymphoma 144 21 (14.6) 2(1.4)
Follicular lymphoma 27 4(14.8) 1(3.7)
Mantle cell lymphoma 23 16 (64.0) 10 (40.0)
Burkitt lymphoma 25 9(39.1) 6(26.1)
B-lymphoblastic lymphoma 10 6 (60.0) 2 (20.0)
Plasmacytoma 9 6 (66.7) 1(11.1)
SLL 7 1(14.3) 0(0.0)
NMZL 7 1(14.3) 0(0.0)
Lymphoplasmacytic lymphoma 2 0(0.0) 0(0.0)
T-cell lineage 204 63 (30.9) 21(10.3)
PTL, unspecified 65 25 (38.5) 2(3.1)
NK/T-cell lymphoma, nasal 59 6(10.2) 1(1.7)
ALCL 37 6(16.2) 2(5.4)
T-lymphoblastic lymphoma 34 21(61.7) 14 (41.2)
AILT 5 4(80.0) 2 (40.0)
Enteropathic T-cell lymphoma 3 0(0.0) 0(0.0)
Mycosis fungoides/Sezary S 1 1(100.0) 0(0.0)
P value* 0.0004 0.008

P value were determined using chi-square test, which represent the difference in
frequencies of marrow involvement and leukemic phase between B-cell and T-cell
lineage.

Abbreviations: DLBCL, diffuse large B cell lymphoma; MALT, mucosa-associated
lymphoid tissue; SLL, small lymphocytic lymphoma; NMZL, nodal marginal zone B-
cell lymphoma; PTL, peripheral T cell lymphoma; ALCL, anaplastic large cell lym-
phoma; AILT, angioimmunoblastic T cell ymphoma; S, syndrome.
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Table 2. Lymphoma subtypes and detection time of leukemic phase in
49 patients showing leukemic phase of non-Hodgkin lymphoma

Subtypes of N of At During
Lymphoma cases (%) presentation course
T-lymphoblastic lymphoma 14 (28.6) 1 3
Mantle cell lymphoma 10 (20.4) 7 3
Burkitt lymphoma 6(12.2) 4 2
DLBCL 6(12.2) 3 3
B-lymphoblastic lymphoma 2(4.) 2 0
ALCL 2 (4.1) 2 0
AILT 2(4.1) 2 0
MALT lymphoma 2 (4.1) 2 0
PTL, unspecified 2 (4.1) 1 1
NK/T-cell lymphoma, nasal 1(20) 1 0
Follicular lymphoma 1(2.0) 0 1
SLL 1(20) 1 0
Total 49 (100%) 36 (73.5%) 13 (26.5%)

Abbreviations: See Table 1.
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Table 3. Comparison of clinicohematological findings between leuke-
mic and non-leukemic groups in 172 non-Hodgkin lymphoma pa-
tients with bone marrow involvement

Table 4. Comparison of therapeutic response and clinical outcome be-
tween leukemic and non-leukemic groups of bone marrow involve-
ment in 5 WHO subtypes of non-Hodgkin lymphoma

Leukemic group Non-leukemic group Pualue

Characteristics (N=49) (N=123)

Age (yr) 440 (4-79)" 55.0 (2-84) 0.09
Male:Female 32:17 83:40 093
Hemoglobin (g/dL) 104 +£2.1* 108+ 26 0.42
Platelet count (x10%/pL) 107 (4-508)" 192 (4-605) 003

Leukocyte count (x10°/ul) 6.8(0.1-743)" 5.4 (0.2-28.4) 0.04
Neoplastic lymphoid cells in BM (%)  59.7 + 23.2* 55+7.1 001
Hepatosplenomegaly 23 (46.9%) 36 (29.3%) 0.04
Meningeal involvement 6 (12.2%) 3 (2.4%) 003
Chemotherapeutic responses

Complete remission 25/45 (55.6%) 79/92 (859%)  0.0002

Relapse 10/25 (40.0%) 22/79 (27.8%) 0.37
Death 23/49 (469%)  37/123 (30.1%) 0.06

Overall survival (months) 113(0.1-690)" 122(05-788)  0.11

*Mean + SD; "Median (range).
Abbreviations: PB, peripheral blood; BM, bone marrow.

YL o WEH7] St Z4G Ahgtel HiE
|3S vl il ZpolS LEhHA] eRaket WEyr] &
oA F3AAA] Aol 12.2% (G490l A TaE| gl on Z4
SAFE] 24% (3/123)] HIs) WA #kaL(P=0.0D 2t

2 HaRh A ATAIET 52 B f R o] widy
A (31.3%, 5/16)0] 435 SAL0%, 0/12)°]) B8l &2
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THP=0.00). T35S Bl 1378 E7] A 451, 7

ShAl 921 g)efl A ket ekaro] A=l e vkal= B
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WA 4 ATH(Table 3).
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Subtypes of Lymphoma CR Relapse Death

T/B-Lymphoblastic lymphoma
Leukemic (N=16) 13/16(81.3%)  6/13 (46.2%)  8/16 (50%)
Non-leukemic (N=11) 9/11 (909%) 1/9 (11.1%)  2/11 (18.2%)
P-value 1.0 0.16 0.12
Mantle cell lymphoma
Leukemic (N=10) 2/9(22.2%)  2/2 (100%)  7/10 (70%)
Non-leukemic (N=6) 416 (66.7%)  0/4 (0%) 2/6 (33.3%)
P-value 0.14 0.07 0.30
Diffuse large B-cell lymphoma
Leukemic (N=6) 2/6 (33.3%) 1/2 (50%) 3/6 (50%)
Non-leukemic (N=39) 26/38 (86.7%) 10/26 (38.5%) 13/39 (33.3%)
P-value 0.17 1.0 0.65
Burkitt lymphoma
Leukemic (N=6) 4/5 (80.0%) 1/4 (25%) 2/6 (33.3%)
Non-leukemic (N=3) 2/3 (66.7%)  0/2 (0%) 1/3 (33.3%)
P-value 1.0 1.0 1.0
MALT lymphoma

Leukemic (N=2) 0/2 (0%) 1/2 (50.0%)
Non-leukemic (N=19) 10/13 (76.9%)  2/10 (20%) 4/19 (21.1%)
P-value 0.10 0.43

Abbreviation: CR, complete remission.
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0 20 40 60 80

Months from diagnosis

Fig. 1. Overall survival in non-Hodgkin lymphoma patients with mar-
row involvement according to the presence or absence of leukemic
phase.
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