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Clinical Significance of Clonal Rearrangement of the Immunoglobulin Gene in the Bone
Marrow of Patients with B-cell Non-Hodgkin Lymphoma
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Department of Laboratory Medicine, Busan Paik Hospital’, Haeundae Paik Hospital?, Inje University College of Medicine, Busan, Korea

Background: In the early stages of non-Hodgkin lymphoma (NHL), it can be difficult to recognize minimal morphological changes in the bone mar-
row (BM). In particular, when the quality of the BM biopsy is poor, determining BM involvement is limited to microscopic findings on BM aspiration.
In this study, we compared the results of clonal immunoglobulin (IG) gene rearrangements with BM morphology results in B-cell NHL patients who
underwent BM analysis as a staging workup and evaluated the usefulness of the clonal IG gene rearrangements for staging.

Methods: Forty two B-cell NHL patients were analyzed. Clonal rearrangements of the IG heavy chain (IGH), K light chain (IGK) and A light chain
(IGL) genes were detected using the IdentiClone™ Clonality assay (InVivoScribe Technologies, USA). Clinical characteristics and outcomes were

evaluated based on the detection of monoclonal IG gene rearrangements.

Results: Monoclonal IG gene rearrangements were found in 9 of 42 patients (21.4%). Microscopic BM involvement was found in only 2 of 42 pa-
tients (4.8%). The monoclonality rate of IG genes in BM was correlated with clinical stage and the international prognostic index (P <0.01). Patients
with monoclonal IG gene rearrangements in BM had a significantly higher relapse rate (P=0.014) and poorer overall survival at 2 yr (P<0.01).

Conclusions: Clonality analysis of BM in B-cell NHL can contribute to identification of patients with occult BM involvement with a significantly

poorer overall survival despite normal BM histology.
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Table 1. Characteristics and outcome of patients according to the
clonality of immunoglobulin gene rearrangement in BM

Total ~ Monoclonal IG  Polyclonal IG

Sl patients rearrangement rearrangement AU
No. of cases 42 9 33
Age (yr, median) 19-87 (62)  57-87 (68) 19-81 (60)
Male:Female 25:17 7:2 18:15
Diagnostic category
Diffuse large B-cell 29 4 25
lymphoma
B-cell lymphoma, 6 3 3
unclassifiable
Follicular lymphoma 4 2 2
Extranodal marginal 2 0 2
zone B-cell
lymphoma
Nodal marginal zone 1 0 1
B-cell ymphoma
Clinical stage <0.001
cS| 7 0 7 (CS 1111
sl 14 0 14 M
csi 5 0 5
CSIv 16 9 7
Bone marrow 0.195
involvement (Novs
No 40 7 33 Yes)
Yes 1 1
Inconclusive 1 1
Cytogenetic 0.387
abnormalities
No 40 8 32
Yes 2 1 1
IPI group (score) <0.001
Low (0-1) 20 0 20
Intermediate (2-3) 13 4 9
High (4-5) 9 5 4
Complete remission rate 0.418
Complete remission 21 3 18
No complete remission 15 4 1
Relapse rate 0014
Continuous CR 19 1 18
Relapse 2 2 0

Abbreviations: IG, immunoglobulin gene; CS, clinical stage; IPI, international prog-
nostic index; BM, bone marrow; CR, complete remission.

polymerase 0.25 LS 21 323 DNA 5 plE &£35}0] & 50
pL7F H %= 3 & Thermocyclerof A Ampli Taq Gold®] ¥ 3
2l upet SFARC BE 2T 95CollA 7Rt
7], 0]o}A] 95°Coll A 45%, G0°COllA] 45, 72°CollA] 9027t 34
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IGK, IGL Al E AL B Z42F A2 Aol A Aot
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Fig. 1. Clonality analysis of immunoglobulin gene rearrangement in B-cell NHL using BIOMED-2 protocol. (A) Polyclonal rearrangement of IGK
framework region. (B-D) Monoclonal rearrangement of /GH, IGK, and IGL framework regions.
Abbreviations: NHL, non-Hodgkin lymphoma; IGH, immunoglobulin heavy chain; IGK, immunoglobulin k light chain; IGL immunoglobulin A light

chain.
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Table 2. Results of clonality analysis in 9 cases of B-cell non-Hodgkin lymphoma

BIOMFD 2 IPI Peripheral BM BM K
Case No.  Multiplex PCR Diagnosis Staging group erpheral " . aryoty_pe
PSR (score) blood smear finding aspiration biopsy analysis
IGH IGK IGL
1 M P p Diffuse large 4 IM (3) No specific No BM involvement of ~ No available BM tissue 46,XY[20]
B-cell ymphoma abnormalities lymphoma
2 M M P Follicular ymphoma, 4 IM (3) No specific No BM involvement of ~ No BM involvement of 46,XX[20]
grade 1 abnormalities lymphoma lymphoma
3 M M M Follicular ymphoma, 4 IM (3) No specific No BM involvement of  Insufficient BM tissue for 46,XY[20]
grade 3a abnormalities lymphoma diagnosis
4 M M P Diffuse large B-cell 4 High (4)  Elevated WBC count  No BM involvement of ~ No BM involvement of 46,XY[20]
lymphoma with neutrophilia lymphoma lymphoma
5 P M P B-cell lymphoma 4 High (4) 12% of immature 16% of immature Squeezed BM cells 47 XY der(3)t(1;3)
unclassifiable lymphocytes lymphocytes (q21;927),del(6)
(915),+12,add(19)
(q 13.4)[23]/46XY[2]
6 M P P Diffuse large 4 IM (2) No specific No BM involvement of ~ No BM involvement of 46,XY[20]
B-cell ymphoma abnormalities lymphoma lymphoma
7 P M M  B-cell lymphoma, 4 High (5)  Leukoerythroblastic 6% of immature No BM involvement of 46,XY[20]
unclassifiable reaction lymphocytes lymphoma
8 M M P Diffuse large B-cell 4 High (4) Bicytopenia No BM involvement of ~ No BM involvement of 46,XX[20]
lymphoma lymphoma lymphoma
9 M M P B-cell lymphoma, 4 High (4) No specific No BM involvement of Scattered BM cells 46,XY[20]
unclassifiable abnormalities lymphoma

Abbreviations: /GH, immunoglobulin heavy chain; /GK, immunoglobulin kappa light chain; /GL immunoglobulin lambda light chain; IP, international prognostic index; BM,

bone marrow; M, monoclonal; P, polyclonal; IM, intermediate.
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Fig. 2. Kaplan-Meier curves of overall survival of patients according
to the detection of monoclonal immunoglobulin gene rearrange-
ments (IgR) in bone marrow.
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Fig. 3. Kaplan-Meier curves of overall survival of patients according
to involvement of bone marrow in positron emission tomography
(PET) and the detection of immunoglobulin gene rearrangements
(IgR).
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