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Clinical Significance of Oligoclonal Bands in Patients with Multiple Myeloma after

Autologous Stem Cell Transplantation
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Background: Oligoclonal bands or isotype switch detectable by serum immunofixation electrophoresis (IFE) has been reported following che-
motherapy and stem cell transplantation in patients with multiple myeloma (MM). We studied the significance of oligoclonal bands appearing after
chemotherapy and autologous stem cell transplantation (ASCT) in Korean MM patients, and its impact on relapse. And we investigated the serial
serum free light chain (FLC) ratio to establish its possible relationship with the relapse of MIVL.

Methods: We conducted a retrospective analysis of the serial serum IFE and FLC ratio in 16 MM patients treated with chemotherapy and ASCT.
Results: Eleven out of 16 patients (68.8%) had oligoclonal bands with or without isotype switch after ASCT and the median interval from trans-
plantation was 2.0 months. And relapse or persistence rate of monoclonal gammopathy was lower in patients with oligoclonal bands (27.3% vs.
60.0%), though without statistical significance (P=0.299). In eight patients who developed oligoclonal bands and did not relapse, the serial serum
FLC ratio was normal in range. But one patient who developed oligoclonal bands and showed increase of plasma cells in bone marrow, the serial
serum FLC ratio was abnormal in range.

Conclusions: The occurrence of oligoclonal bands after chemotherapy and ASCT in Korean MM patients is not significantly associated with ad-
verse consequence of relapse or persistence of monoclonal gammopathy. Therefore oligoclonal bands may be not bad prognostic criterion. And

the measurement of serum FLC ratio may be a useful indicator to predict relapse in MM patients who developed oligoclonal bands.
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Fig. 1. Oligoclonal bands by serum IFE (case 4). (A) Gel shows a x mono-
clonal band that resolved with pretransplant chemotherapy. (B) Two
months after ASCT: Gel shows IgG « and IgG X oligoclonal bands.
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Fig. 2. Isotype switch by serum IFE (case 3). (A) Gel shows an IgG «
monoclonal band. (B) Three months after ASCT: Gel shows a single IgM
\ band.
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Table 1. Patients characteristics

Time from ASCT to OB detection Duration time of the OB

Case Age (yr) Gender  Original MC 0B IS (mo) (mo) Present condition
1 53 F lgG-x lgG-k IgG-\* 20 19.0+ 0B
2 61 F K (urine) 1gG-x, lgG-A lgG-x" 55 17.0+ 0B, IS
3 47 M lgG-k l9G-x, 1gG-\ IgM-A* 35 10 negative
4 49 F K 1gG-k, lgG-A - 20 20.5+ 0B
5 46 M lgG-A IgG-x, IgG-\ - 10 180 lgG-\°®
6 53 F lgG-k 1gG-k, lgG-A - 3.0 220 negative
7 58 F IgA-A - - - - negative
8 40 F lgA-x - - - - lgA-*
9 58 M lgG-k - - - - lgG-«"
10 59 M K (urine) lgG-x, lgG-A - 25 40+ OB!
1 39 M A IgG-x, IgG-\ IgM-\* 20 8.0 Iy
12 58 M lgG-\ 1gG-k, lgG-A - 30 1.0+ 0B
13 55 F K lgG-x, IgG-A - 1.0 1.5+ OB
14 42 F K lgG-x - 10 3.0+ OB
15 49 F lgA-Kk - - - - negative
16 48 F A - - - - \!

*change to OB; *continue; *disappear; *relapse of original MC; "persistence of original MC; frelapse (increased free «/A ratio); “change to OB and disappear.
Abbreviations: MC, monoclonal component; OB, oligoclonal bands; IS, isotype switch; ASCT, autologous stem cell transplantation.

Fig. 3. Flow chart of results of the study.
Abbreviations: MM, multiple myeloma; ASCT, autologous stem cell transplantation; OB, oligoclonal bands; IS, isotype switch; MC, monoclonal
component.

AFEoIT AP ATHER} 8). T2 WA 1000) B 28] E el 3el7t AP ATQ73), ofelEt ol Afphulu Sl
o ATt BA LG ANBGY SOBIE G218 B4 TEER 9 sellellAl 107} APekeith20.0%). 123 o)Ak
(free heavy chain)7} 170744 59t DAETH} Alebglon 1% chilnjSo] BHakElR) R 5| 5 20ol iz 241 Alo] wtebchl
ol hE R Aol 2 R elo] BREIHEA 7). o AehAIA] gkl A4alA BAHCHE0.0%. LR}

A3k B 8-S aoksiy, SRRt FRAC] B ks S0 AT BT 3R

i

30 www.labmedonline.org http://dx.doi.org/10.3343/lm0.2012.2.1.5



S22 9|1 Oligoclonal Bands after ASCT

MO

S ol A& Ve st SE| 120 E YehiA] o2 3kt
(60.0%°] HIsl A =l ot SAA = F-o5kA|= kgt
(P=0.299).

271 A] ghepchilo] F3of whet FAs HH IgG 69| F 59
(83.3%), 744 LrERt 2hA} 7o) 5+ 6911857900014 A FEE ELA
Eo|A & g Eurh PGl oH, IgA 3cfoAl= &ElaE
E07} vrehd 971 gk o = §lgict

ZejuSEurt B o 4% 84 {29 Al 109
AE F 9oollA HE 57 APt A Fara] #910.26-1.65
oluhgitt. 1(FHA} 12)0ll415= 23] 4 % ORI
7} 3.62, 21D, Y 2] 103]2] Z7gof 4 H19] ol %
ok U] 19@E 1000141 B3 {2l ARt AEH o ®
S7181HA(10.18-743.40) FollA e FEAANET}F ThA] Z71619
CHAA] 41229 78.0%). T WO A7t E WA 20T ALS: ARy
SHL SP| L Ew7 WAEA] ghgkon] vhgofl gt 1049
SAHEA 9)2] B RelF Aalinls 241 uhiE AlgeiA g
] He ol A WA At Aol 5 ARl
S ) 3 A E Hoyal2.00) 11 o] Fojl= Al Hara] o]
W& SA=GE AR A )] Sof e|aEEw7t Let
U] gkgkom 221 A9 mtetchio] Al&alA] T 20 9] Bt
&9, 10= BH G217 AAfu7E 220 AJRE ALsiA A
HAE glofdth Artrd A zol4] of SE|nFEn7t U
ERA] ohorom Adsix] ok 2¢)19] BKER 7, 159] B3 &
28 Al 271 Aol S7HERLE 15) B AAEREDE B
Foul, AFRERAOA] Foll= AlgaA A ] #e
ol 2 ZAE|GIt 53] 71 5 1909] AR DY) AL, EH W
AUAH7|FEAANA FEi Fa7F e =5l S4E
A FE1F A= A Haa] #e] ojiiglt o] Bt
B SH7E 170709 St HRE L AP OH 1 Sofle ok

L o4

M ok ox
off o my oX

ox Kl

NI

Bl o

2

oft
>

BN

ARG RA| A & ThEE Ske] P W17
oA e eI Er= AR dde 2 dEA 9l
t}. Arkansas thshe] Atofl A=l 2| F2 9] 247|171k 5
WS- 771 LN ATHE S 12270, - Aol A= 44]19] FAfol]
Ae EEaZEn7t A&ETE ARPALR|E 717E 1.0-22.07)
o, SYak 13.0709), 612 TN = e LFET7} AL &
2|31 QT (R4 717F: 3.0-20570 Y, S99k 14.25709). 7L 9]l 1
2] FAHEFAL 10)= S IFET7F e 717E Fetel fe
P BApIE A &H 072 ZTFIHA S0 A FEAET} ThA|

http://dx.doi.org/10.3343/lm0.2012.2.1.5

S7ketlct 18|l SE| g2 urh yebd SRkt YRR oF
23 ZA} AIHE v el B, ZRol| A AkaiA
A Z LR R RS 0] A&EE Wk SAto] vlEl] @A
o BAH O &2 §-0J5kA| = ¢kokh Arkansas thake] ¢
oA T40]4] Fof ge|nFEuu FEHeke] YERt 3
Apto] AR o2 iApto] vlgl P Hellgo] FAXHORE §
OJSHA| =QkThar B AIsHITHG7% vs. 37%, P=0.001).

84 WA/ E oA T LuSEns et A

&
o3 7} x@RAZOl F2] WAL A7 vyt

il

o
o
1o
=
9,
=,
i

)

SIcH, 3-5) T2t Ll R Sagke Aolut 1o 21

B2 03kd 4 9 BAAT NZE olofd 5 glck AAZE

wojz o] ot 2 w o] bk ofeigt o sbhululo] chat
o X 2 W2 o812 4 UrHol

gk Ao|3l=d], o]Ke] AFEolA
T tpEeEt 7IE @AY ARE Hd 2 RA|IEoA S
AJeggt Sof] Uehh= ol thilu 52 1gG 30 dAJs] Wil
H U EQeH7-9] ®gF 21 A9 utepchlu g2 vlws)] HH
IgG-k 3/49)(75.0%), IgG-A 2/2¢]1(100.0%), k 5/5%(100.0%), A 1/24]]
(50.0%)0ll A AZtEERA|Lo|A] Tof SejargEu7) TS
AqE, 241 X)) ahehckiiu] o] Z-)7} IgAQ] 3¢]19] 7--(IgA-k 2],
IgA-) 1o)ol| A= AP A 20]4] o] ZejuTEw7) ¥zt
H oA7F gl

Arkansas ta}e] Aol A=(1] S AT B YAIH o =Rt
e @Aoln SPuSEyy dEEUYERERS
A== A T Agiekar 2 ased

al
e Zelargaue 1 ojdlef vk s3det A7)gs el

AF AL RS B-Fole RS olA Yehute vk
B2 220 Afe]] TN mof e RjolA vrebhal K
ST & AFofME FEARo] YEhd 499] EAh5 T 39l=
TRAge] SHASEUY EEAUYgeRedoR HHHS
L} o] 399] gk F 1ol M e SEEATHET ol thA] HER
<, 8% B GEAANA Lehd sk 2 24 A
off trehd 2 22 FRATM. 40ll9] 2k F 104 = 58

e

FollA 10]1¢] b= SolsAlE A tEE A4
o +21@ S47F HEEF AR ER ). thtEeSe A
LSt IgA T EETho] WHEET AP IEE A

www.labmedonline.org 31



MO

o] 157 SHE= M= AFEFA| AL IgAwYE THEFE|Qlom, o]
ZH wie 170709 SoF Zket} Alebgch Butch S{101% )
ZhEgRA ol 3 [E|g SN TR e St
thol 2 arskgiet Teu) o] $Rb= & Aok tEA Ul 4
= o] T A Xﬂu‘ﬂ"qbﬁl o] ¥ S4ll= A
BA|EZ ook} 314 9) ]Eb_i FZ5drHiol.
ZERA|3E0|A] Fof ‘JrE} = 2
9] Aol &k de Larrea ZH 04?01] 9Ja}

T, sl AJEiRl
apfAN SRS 2u7t dehte Beolls 7elF dare
HIA} =25 Holi= 797 Wil B a1slitk De Larrea 2]

O] AFtoli= SPAZFEUE Kol ERfol ARt 2%
HHE ZAFSFHAN, % Aolie= SeaEEw -7
o FERSA R U SE RN 2E
FrelE ZAafmlel ot k4] A4S AlRYstoiet At 401]

-4 3%1 = T @A 105 AR RA 0|4 Fof &2]ar
R} el 712 Bl 3203 A A5 31
SFHA(10.18-743.40) Z4=ollA e FAMNZT} ThA] S7HT8.0%)5}
AR B WA |FE AN DB S B
Z] ekgkeh U] 398kt 5, 8, 1Dl A= 28 gk Alo] thE2
ZHuzo] U] Aprsioied), 1 % 20@A} 5, 1holas
SPIAPIR) el A4 2ahE ot 18l AplEan A
o4 Fol SRR} SaHo] BT Ao o B
A=9] G23 ZAH] A= de Larrea 5] A2t 24
o7 giFE Zarx] o]tk International Myeloma Working
Group IMWG)o| A+ YA3H 33l (stringent complete remis-
sion)®] 7]%.0.2 BRI} 4wle] WOITH|AEAN 23 24
o B4 BAAE 5% ofstol, 02 A4 4217 4
0.26-1.695 713+ “Uniform Response Criteria™& A|05}%1+=
g1, o] 7IEolMs Se| 2 Euet ST AT S
shel 710 2 QU SRt Al Gold Aafule] 247
= 3he] 7Ee &= AL Qlrk De Larrea 5{2]12] Aol A= 2
S aSE2u7t e ool @4 7@ BARI7E A v
2 275lo], IMWGE] S 71l B4 $218 A}
“g/dolofof Ttk ol o E& Al7IskaL Qlrk Zrefu = At
oAE @3 "I G s el SEASEYE Hel &
Aol A A ATt 2% %94&‘ 7412l 7:‘J'JrL F A
olzon), B §eld A4 A0 S A
A100]= Lol A Aol gkl gl
W 4T AT AhramA ol Az
RPN Sl SEw7t A o)
old 715408 Hoj3eal, HATAA7|ASHALS ShHA] FA

3 218 Al e Agsi o2s)

of S @

32 www.labmedonline.org

© o 84 47 Aol *ﬁ%—“i—ﬁ% smoﬂ %4% 71k
A o

HH74 p:}-ol-‘g_tﬂﬁ = L]
3 WA E AN chrel Selne
o] FHIFICHE BSo] 9lek ¥ AelA Bfete

HJ
>
b
o
>
[o
jisd
lo
=
it
+
ofN
r!

_>‘i
rir
i)

offt
oflt
o

ot

T}

o . px 1o
o
[EEREN
o X

4T
ofX
=2
it
&
iy
i
O
S
HT
K
fr do
A
mu oft P

ol
£=
S
=
.>d
rO
1Y)
=
)
1o
oy
i)
R
e
<
H1
o
o
i)
I u
;:2 oL
~

l-EJ
>
s
3
i
il
=
rlo
=
of
ot 1o
on L
|

& ;.z
ﬂ_
o
f
el
Zi
rﬂ
\1}
ox,
)
N
of
o
]
Jo
ic)
2 oz
=

% AA| o}oﬂ
B} 11/1690(68.8%)01 4] Ap7FEE HA| 3201 4]
ol SP|uEEu7t wEEglon s Hgo] I yehd A9
T it S| NFEN7E Ao 2 EH A9 FURR X}
7FEE A zo]4] - 2.07§ o)A HIF SAIAR] 2142 §

AqHP=0299), e IZET7} et SRtollA= XH%}%}H
U Szt E R RS0l A&t RlErt 9 T
TH27.3% vs. 60.0%). T128]3 A7} 2P mA| 0] 4] Fof La|TE2
w7} | 3L APLSEA] o2 8912 S5 B -2 4]
7F A4 F ] W] oA SejngEnrh AEHA F
ol FEA| 7L SR 19 Bxpe] EF ] Al A&
20 72 7185k

BE: Atr Azl il ]|
£ S FENE B S5} Holx] ¢
AsEAY ShAl| e R E

hl i
O Ot o]} O*O*—M—E'a g Ene =T 9%

AP obd 7hs e BelErk wek B4 felg A ol
T PEA PRS0 A o S0l £-83F HE AHR A
Zhgic
dAel 2
= ﬂ?“r‘:‘ e x}alg]—zﬂﬂ H]’}\]—/\-]_/j’\_ 2O ;](j_x]__g_c‘, 2oA1]
ATH(AHE: 740802) 2| of] o)ate] 42aE ATk

http://dx.doi.org/10.3343/lm0.2012.2.1.5



S22 9|1 Oligoclonal Bands after ASCT

MO

o
ral

=
s

—_

. Zent CS, Wilson CS, Tricot G, Jagannath S, Siegel D, Desikan KR, et al.
Oligoclonal protein bands and Ig isotype switching in multiple my-
eloma treated with high-dose therapy and hematopoietic cell trans-
plantation. Blood 1998;91:3518-23.

. de Larrea CF, Cibeira MT, Elena M, Arostequi JI, Rosinol L, Rovira M, et

[SS)

al. Abnormal serum free light chain ratio in patients with multiple my-
eloma in complete remission has strong association with the presence
of oligoclonal bands: implications for stringent complete remission
definition. Blood 2009;114:4954-6.

Maisnar V, Tichy M, Smolej L, Zdk P, Radocha J, Palicka V, et al. Iso-

o

type class switching after transplantation in multiple myeloma. Neo-
plasma 2007;54:225-8.

4. Hall SL, Tate J, Gill D, Mollee P. Significance of abnormal protein bands
in patients with multiple myeloma following autologous stem cell trans-
plantation. Clin Biochem Rev 2009;30:113-8.

5. Alejandre ME, Madalena LB, Pavlovsky MA, Facio ML, Corrado C, Milone
G, et al. Oligoclonal bands and immunoglobulin isotype switch during
monitoring of patients with multiple myeloma and autologous hema-
topoietic cell transplantation: a 16-year experience. Clin Chem Lab

Med 2010:48727-31.

http://dx.doi.org/10.3343/lm0.2012.2.1.5

6. Sucak G, Suyani E, Ozkurt ZN, Yegin ZA, Aki Z, Yaqci M. Abnormal
protein bands in patients with multiple myeloma after haematopoietic
stem cell transplantation: does it have a prognostic significance? He-
matol Oncol 2010;28:180-4.

7. Hovenga S, de Wolf JT, Guikema JE, Klip H, Smit JW, Smit Sibinga CT,
et al. Autologous stem cell transplantation in multiple myeloma after
VAD and EDAP courses: a high incidence of oligoclonal serum Igs
post transplantation. Bone Marrow Transplant 2000;25:723-8.

8. Mitus AJ, Stein R, Rappeport JM, Antin JH, Weinstein HJ, Alper CA, et
al. Monoclonal and oligoclonal gammopathy after bone marrow trans-
plantation. Blood 1989;74:2764-8.

9. Hammarstrtom L and Smith CI. Frequent occurrence of monoclonal
gammopathies with an imbalanced light-chain ratio following bone
marrow transplantation. Transplantation 1987;43:447-9.

10. Butch AW, Badros A, Desikan KR, Munshi NC. Expression of a free
gamma heavy chain in serum following autologous stem cell trans-
plantation for IgG kappa multiple myeloma. Bone Marrow Transplant
2001;27:663-0.

11. Durie BG, Harousseau JL, Miguel JS, Bladé J, Barlogie B, Anderson K,
et al. International uniform response criteria for multiple myeloma.

Leukemia 2006;20:1467-73.

www.labmedonline.org 33



