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Bortezomib-Based Salvage Chemotherapy in Refractory/Relapsed Multiple
Myeloma Patients: A Single Center Experience in Real Clinical Practice

Dong Hyun Kim, Ji Hyun Lee, Sung-Hyun Kim, Sung Yong Oh, Suee Lee, Sang Yi Moon, and Hyo-Jin Kim
Department of Internal Medicine, Dong-A University College of Medicine, Busan, Korea

Background/Aims: Bortezomib-based chemotherapy has proven to be an effective salvage regimen for refractory/relapsed
multiple myeloma patients in many clinical trials. However, few reports have shown the outcomes and adverse events of
bortezomib-based salvage chemotherapy in clinical practice.

Methods: From April 2006 to September 2011, 37 patients were retrospectively analyzed. A total of 19 patients received
bortezomib therapy and 18 patients received bortezomib plus dexamethasone therapy.

Results: The median follow-up duration was 18.13 months (range, 0.97-87.20 months). The median number of cycles administered
was four (range, 1-13). The overall response rate by International Myeloma Working Group (IMWG) 2006 criteria was 64.9%,
including six complete responses (16.2%). The median number of cycles to best response was three (95% confidence interval [CI],
1.36-4.64). Six patients achieved their best responses after four cycles of bortezomib therapy. The median time to progression and
overall survival were 5.10 (95% CI 4.03-6.17), and 23.10 (95% CI, 9.24-36.96) months, respectively. The incidence of grade 3/4
neutropenia and thrombocytopenia was 29.7% and 64.9%, respectively. A total of 27.0% patients experienced grade 3 peripheral
neuropathy. Herpes zoster developed in 11 patients (29.7%). Treatment was stopped in 22 patients (59.5%) due to adverse events
after bortezomib-based therapy, and treatment-related mortality occurred in 4 of 25 deaths in total.

Conclusions: Bortezomib-based therapy is a very effective salvage regimen in real clinical practice, although patients relapse after
multiple chemotherapies. Despite intolerable in some patients, management of toxicities and extended cycles of therapy could
benefit more patients, resulting in higher response rates. (Korean J Med 2015;88:537-546)
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Table 1. Baseline patient characteristics

Variables N (%)

Age, yr

Median (range) 60 (44-78)
Gender

Male/Female 16/21
Karnofsky performance scale

>70 15 (40.5)

<70 22 (59.5)
Initial Durie-Salmon stage I/II/III 0/2/35 (0/5.4/94.6)
Initial ISS I/II/ITT 7/12/18 (18.9/32.5/48.6)
Type of myeloma:

IgG/IgA/Light chain disease 5/21/11 (13.5/56.8/29.7)
Hb < 10 g/dL 20 (54.1)
Platelets < 75,000/mm’ 8 (21.6)
Serum creatinine > 2.0 mg/dL 9(24.3)
Serum albumin < 3.5 g/dL 12 (32.4)
Serum b2-microblobulin > 4 g/L. 9(24.3)
Cytogenetic risk

Standard 29 (78.4)

Intermediate 5(13.5)

High 0

Not available 3(8.1)
Previous therapy

1 regimen 22 (59.5)

2 regimens 9(24.3)

3 regimens 4 (10.8)

4 regimens 1(2.7)

5 regimens 1(2.7)
Previous treatment

Any corticosteroid 37 (100)

Any alkylating agent 25 (67.6)

Any anthracycline 24 (64.9)

Thalidomide 8(21.6)

Stem cell transplantation 16 (43.2)
Bortezomib therapy 19 (51.4)
Bortezomib + dexamethasone 18 (48.6)

Values are presented as number (%) unless otherwise indicated.
ISS, International staging system; IgG, immunoglobulin G;

IgA, immunoglobulin A; Hb, hemoglobin.
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Figure 1. Cumulative proportions of patients showing best
response.

Response Overall Bortezomib . ;:z:;ze?;r; lslime
Any response 24 (64.9) 10 (52.6) 14 (77.7)
Complete response 6 (16.2) 4(21.1) 2(11.1)
Very good partial response 5(13.5) 1(5.2) 4(22.2)
Partial response 13 (35.2) 5(26.3) 8 (44.4)
Stable disease 7(18.9) 5(26.3) 2(11.1)
Progression 1(2.7) 0 1(5.6)

Not available 5(13.5) 4(21.1) 1(5.6)

Values are presented as number (%).
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Table 3. Univariate and multivariate analyses of covariables affecting time to progression and overall survival in all analyzed patients

TTP (p value) OS (p value)
Univariate Multivariate Univariate Multivariate
Age (<65 vs. > 65) 0.423 0.890
Performance status (Karnofsky performance scale 0.716 0.072
>70 vs. <70)
No. previous chemotherapy (1 vs. > 2 prior regimens) 0.003 0.003 0.039 0.339
Previous alkylating agents (treated vs. untreated) 0.035 0.244 0.008 0.050
Previous anthracyclines (treated vs. untreated) 0.536 0.278
Previous thalidomide (treated vs. untreated) 0.396 0.460
Previous SCT (treated vs. untreated) 0.902 0.208
Bortezomib vs. bortezomib + dexamethasone 0.245 0.578
No. treatment cycles (1-4 vs. > 5 cycles) 0.000 0.000 0.000 0.001
Albumin (< 3.5 g/dL vs. > 3.5 g/dL) 0.008 0.000 0.341
B2 microglobulin (> 4 mg/L vs. <4 mg/L) 0.596 0.401
Cytogenetic risk (standard vs. intermediate vs. high) 0.749 0.034 0.037

TTP, time to progression; OS, overall survival; No., previous chemotherapy, number of previous chemotherapy regimens; SCT, stem cell

transplantation.

Table 4. Univariate and multivariate analyses of covariables affecting time to progression and overall survival in responsive patients

TTP (p value) OS (p value)
Univariate Multivariate Univariate Multivariate
Age (<65 vs. > 65) 0.557 0.484
Performance status (Karnofsky performance scale 0.839 0.121 0.075
>70 vs. <70)
No. previous chemotherapy (1 vs. > 2 prior regimens) 0.213 0.305
Previous alkylating agents (treated vs. untreated) 0.386 0.991
Previous anthracyclines (treated vs. untreated) 0.548 0.287
Previous thalidomide (treated vs. untreated) 0.840 0.178 0.091
Previous SCT (treated vs. untreated) 0.998 0.557
Bortezomib vs. bortezomib + dexamethasone 0.027 0.037 0.029 0.631
No. treatment cycles (1-4 vs. > 5 cycles) 0.005 0.003 0.248
Albumin (< 3.5 g/dL vs. > 3.5 g/dL) 0.070 0.080 0.638
B2 microglobulin (> 4 mg/L vs. <4 mg/L) 0.399 0.003 0.758
Cytogenetic risk (standard vs. intermediate vs. high) 0.154 0.385 0.849

TTP, time to progression; OS, overall survival; No. previous chemotherapy, number of previous chemotherapy regimens; SCT, stem cell

transplantation.

o|FH, "elkulo|E, AR RA|Eo]A 9] lnEE of
5, A& Sl (14 B > 53R, BEHEY W AR B
eyt dabeRE B aF, ZHIXY X8 AR A
oFHul(< 35 T > 3.5 gdl), BE| 2N & AIZF A] B2 ut
O|ARIFRE> 4 = <4 mgll) T3 Aek A] G

NFL(LE/ S/ AT D) T2 WA 717} A
A Az 7] vlAE AAE Btk 1 AT} o) Hof
ok RS 3 /1A RuTH B FapSo] vkt o
o B4 T £ QAW O] ARk B chie
/5]‘

oA 21 AA BEES HATh EI SSAF o4

)

e Ao

- 542 -



— Dong Hyun Kim, et al. Bortezomib salvage for multiple myeloma —

o2 AE|9irkTable 3). #el 2 A2 o F W32

ume] BAE o ne e 38

HAE oML He|2 T WA WY 28 S T B

Aol Tt thilg B4 mEAA o £ WaiHe
_]

Al =
Tk ERQE S59)A} o] EHIEY ARE W A TR
CHARF 4o Z37EA o] Atells ¥ F2 d= vIA
U, AA AEEole 9 VIAA S AR 4 EIH

(Table 4).

Kl
1]

HE| 22 19959 A5 ZHE=$1a[10] 79 F1 20034
o SUMMIT 2/ A-tofl TASto] ul= AJFLjek=of ofaf
SA=ATE 20069 AZFEFAARE 7ol olsto] 52w
o|% FE| 2 gh=le] Ay W B84 thiEeE &
Aol Al de] ARGE|A] =St EE| 22 2403} 34 Aol
A A S/ ThEaE SAtelA L aabrt ofu] Q%
=] QcH2-4]. 1y o]#eh M At AAT A
Aol gJste] o]FolxBE AR AAFe A ot Ao
2 O fapel Bargo] yepb=A] o] gt ghgeloAle] A
Teb -2 A2 Ho|tHl11].

APEX 917= of 3] uhate] 9370 AlEf ol A 66978 9] SA-=
TEIIUE o] A EElRySat g5 YAbEET
2 Hlmskel F WHEE(38% of 18%), LHUNLEE(6% i 1%),
Y 7ER 0] F AZH6.22 Hff 3.4971€) 2] SHolA EH =
o] 9-AehS FHkGith 2271 A% =4 ¥ Axto]

A G 6317} o] o] ARE WL o]F, FHEY A=2E

Lo

i
oo

(o))

S Lol A - WHg-Eat PARRSE-S 43%2t 9%= S7tst
ok ¥Re-S E 135 9] KA} Fol|A] 54%2] BT} 23]
2} 2| & o]&, 18|31 29%2] A} 43]2}F 2|7 o] % Wk
SHAIL olEt Aike 2710 WE WS Hel e
UA A F2E AA TFeE 9 ke B Ut SO
5 QUoks A ouigith EH2ywa) gaEELY F
& AA BE 7IZEE B 62%2] LA7E EA ERE ol A
B zywoz Jojzkout 29.8 tf 23771 Yol {Th4,12].
2 Aol A= 379 et Y B B EEHE

Qlek. H Aol Al S Al U Efel gk fluorescent in
situ hybridization (FISH)7} 4|24 |o] 41o] w2 91914
o et B4 A3 5] ofeiont B shsdt @)
A ANE 7H) BAEL BE BEW FEEY @A) 9
2ol &3 v 8 BAE 810 $7h Ao] e B
o] olgiZlou} olejst Fito] 243 34 ATl wlato]
Y £ UGBS Hol Ao 7olRg $E g Aoz
Azl e 2 whgBol HAkA|e] Agtolut HA|
RE 717k] A7) olof XAl gk B AT HAo
A AFE7E W SRS o] wol Ejtele] 91gla o]

7] AR FHOR olojA] A g

o
o
i
lo
I
oX
=)
%

= A& = ThE ol A=
o Azigh §2rgo] go] HhAYstITi{12]. ofof Tlsto] 24
T} 34 7 ofA =

A ol st BeEN 357 FAUSE WS
Fo| Z7kgThs Atdolth T A4 43T AR F S
BroIA] RS o4fe] A 2o A9 NS A
&3 5 glof 48elH ARE FRY Sl gl 4
37} o) BENSE Bl B4 F 6ofolALE o) F Y A%
Hol ARE W) FS PEWNS E: 9N By
E3 Tl +YE AT ANE FUF wj[12] B2
FA A W BANA 4839 ARolE RRUS
EelA] 23 A5 Awg FUsHs AL Az o A



— gt A]: A 88 @ A5 & T Al 657 & 2015 —

S 9l 7]812 wherg 4 gicka Az

APEX to A 714 &3t 3/4 oA X7 P 22g-o
THEAS(26%), ST 405(14%), R1E(10%), T4
F7%), 123 AKTH) ATHAL B Aol A 34tA B
B2 o] 71 W AL AT AZO Z 64.8%
Sl ABaton] 199 Fhe 40 Aoupa
2 7—*% ﬂmo} a0l Wi A2 vl PYgon

Lo of 1‘?
-z

2

ridk

o

o
ol
_,d
41

20 o> o rr 2 oo 1o 12 oY et
o]
o,

0] SAE(15T, 40.5%)0] A GAA| FALE ojof &
Al 4ol e Al ol alslel 103e)

d }7} gy A28 3

Koz ¢ ,J{O B Karnofsky performance scale 70 o]3}2] 3
A= 0] Karnofsky performance scale 70 ©]4-¢1 Ekxof| v]5}o]
AR o R =2 ulgR 34t FaES AHect
APEX 917l ZoE|Qd S5 SURL 631719 £
A7 AL
FEAANE, R

[¢)
A 5ol ARE =

20 RS WL A% Aol 39%2] 3
851710] 2R E vhresion.
A gz, v, R, o

7] Rk elo] HrH4L THE 24} ATA L 18-22%
o] SIS RS %] ZRefoF HTH23] 2 AA
£ % 3790 S F 290 BNE0.WolN RS
4 B3 AL kAo A5 72,

e

=

3ele] WA S, 3] A Folglck BAEL A
2 3150k Auglel 3T oY HAgOR Aw FHS
ARSI, Aol HAE Bae] 57} Ho] 2, 34 o
e} HlEEP | olel o SAEe] Ml vt e

Z8F7F WOk oA thE ek a¥le W Sl gl
A 5 vFol & LA Aol olHT s T B
= oA Ao FEE AAY o ks Aol Fofsiof
sHATh ™ol Etekal 2 kol EEHEYoR A=
e A2 w2 WES B3l 53] A SARlA
% 89 F4= W= o 53 o] EHlE AEmE T
= 735 SR ohHE BA oA 7R & Az A
AEE o F2 TS v B3 ke Ad s
T gides %*4?‘1% o

R e BRI RIS
2 ol WS S Ul A4l Az ol FolE $3

2 5 v ERpEES F7jeks e dekelrh3l. |
ApErEe S71gto =M ool ARS ol wkd B}
Sofl 4] 18%2] #7149 g2 A eni), o) Mol ARE
7 e ﬂXFEOMh 33%0] F7HAel W32 ASITH3)
o Ao AL APEX 91 Qo) AE HilE

o
jabad
)
&
N
N
2
N
(o3
|
ot
[0
o
=
1o
B\
-
=2
>,
ofm
)
o
2)
o
o U K

¥ do M Hn
10
ol
5

2 24 e&m e SIS 71

of o rr
HE £

N
il
(o]
u}
e A=)

o SAsHoR %46}741
@ sisich A Ay Al e

2 PEFE] F7HE Rl o S0 MR 5
7Hg Wolt Ao MISH O] A4 dele |
APt ESE e 2|RolS AAE F7ksto] 2R 71
F EE TR WFOR 2] AR UA AFER ololy
£ 2 oE Selvt w2 Holth vE £ ATHE T



—Hsd 9 6l

A

3}

2
o

= 2k 549) ol EABAS
A} 47} 2ol 1 o)z} girkar
= gz

o] 7}
Auastr|o] ofeie

B .EHAC)]-
A

u)
ox
|

il
Mz
1%
o)
o
o

2

AT

>

o
(A OY)

oX
N
1o

N
2}
lo @ ot o

4
> o

Do 4> 1o
o
2

=
H

o,
£

1o
o
M
)
-0,

N
7
oX,
o
Hr S
o
=
Ju ofX

c

£ Mt ofelSut At
270 BH|2YS AT ARE SP Bk o F2
A& Ao Azherk

=T

=i
BhST} AERS

B A7) Fde theTt Uk 3R, Folat gnlE =
23 o) WAk g e Svh REskeh 2 of
HREOR 23 TS Be A4S toR A
PiollA] 2 2 Al Bhat 2R that AT A
Ao A7PEIT B4, BAEe] Aut o]4to]
22 gpob YAAFAMSHE Aolt

]_
0] Bapge] 27]

2
A
4

(R

(A
o

il

5

2

o

A, Al

[
s

K1
EN
i
o
o

ol
-

|
o
(o]

fu
o
>,
fr

gi=]
o flo

o
£
N
-

ol
c

o rlob @4 ot
2
T )
ot

il
g

=
B2y 282 gjof| A Q] of| Felx}

¥
ST
&

=

ol
o)

Znk ool g

Hol Agze HA wHE

ol Aufgh gxjolA EH 2
64.9%2 AA| ol A - &

o gelzy A Az -

Ho)gleh, SHo® sle] ARE FT o= 59.5%
ou} 437 o4k A Bl A F71HQ WSS At

A7F 16.2%0014 AT

a 4 o]
A LA AESHE A9 o] AEE BolwA chiEss
o ABE AAND 4 9 Ao A2k
B4 BOf: chigag Beay; ALY
REFERENCES

1. Park HJ, Park EH, Jung KW, et al. Statistics of hematologic
malignancies in Korea: incidence, prevalence and survival
rates from 1999 to 2008. Korean J Hematol 2012;47:28-38.

2. Richardson PG, Barlogie B, Berenson J, et al. A phase 2
study of bortezomib in relapsed, refractory myeloma. N
Engl ] Med 2003;348:2609-2617.

3. Jagannath S, Barlogie B, Berenson J, et al. A phase 2 study
of two doses of bortezomib in relapsed or refractory mye-
loma. Br J Haematol 2004;127:165-172.

4. Richardson PG, Sonneveld P, Schuster MW, et al. Bortezo-
mib or high-dose dexamethasone for relapsed multiple
myeloma. N Engl J Med 2005;352:2487-2498.

5. San Miguel JF, Schlag R, Khuageva NK, et al. Bortezomib
plus melphalan and prednisone for initial treatment of multi-
ple myeloma. N Engl J Med 2008;359:906-917.

6. Richardson PG, Weller E, Lonial S, et al. Lenalidomide,
bortezomib, and dexamethasone combination therapy in pa-
tients with newly diagnosed multiple myeloma. Blood
2010;116:679-686.

7. Durie BG, Harousseau JL, Miguel JS, et al. International
uniform response criteria for multiple myeloma. Leukemia
2006;20:1467-1473.

8. Bladé J, Samson D, Reece D, et al. Criteria for evaluating
disease response and progression in patients with multiple
myeloma treated by high-dose therapy and haemopoietic
stem cell transplantation. Myeloma Subcommittee of the
EBMT. European Group for Blood and Marrow Transplant.
Br J Haematol 1998;102:1115-1123.

9. Rajkumar SV. Multiple myeloma: 2012 update on diag-

nosis, risk-stratification, and management. Am J Hematol

2012;87:78-88.

Adams J, Kauffman M. Development of the proteasome in-

hibitor Velcade (Bortezomib). Cancer Invest 2004;22:304-311.

Bang SM, Lee JH, Yoon SS, et al. A multicenter retro-

spective analysis of adverse events in Korean patients using

10.

11.

- 545 -



12.

— The Korean Journal of Medicine: Vol. 88, No. 5, 2015 —

bortezomib for multiple myeloma. Int J Hematol 2006;83:

309-313.

Richardson PG, Sonneveld P, Schuster M, et al. Extended
follow-up of a phase 3 trial in relapsed multiple myeloma:
final time-to-event results of the APEX trial. Blood 2007,

110:3557-3560.

- 546 -

13. Mikhael JR, Belch AR, Prince HM, et al. High response rate
to bortezomib with or without dexamethasone in patients
with relapsed or refractory multiple myeloma: results of a
global phase 3b expanded access program. Br J Haematol
2009;144:169-175.



