ORIGINAL ARTICLE

Bortezomib and Thalidomide Treatment Results
in Newly Diagnosed Transplant-Ineligible
Multiple Myeloma Patients are Comparable

in Long-Term Follow-Up

Vysledky Iécby bortezomibem a thalidomidem u novée
diagnostikovanych netransplantovanych pacientd s mnohocetnym

myelomem jsou srovnatelné

Stork M.", Sandecka V.!, Boichuk I.', Adam Z.', Krejci M., Brozova L.2, Sevcikova S.3, Pour L.

' Department of Internal Medicine, Hematology and Oncology, University Hospital Brno
?Institute of Biostatistics and Analyses, Faculty of Medicine, Masaryk University, Brno

3Babak Myeloma Group, Department of Pathological Physiology, Faculty of Medicine, Masaryk University, Brno

Summary

Background: Thalidomide- and bortezomib-containing regimens are widely used for
transplant-ineligible newly diagnosed multiple myeloma patients. The aim of this study was to
analyse the efficiency of thalidomide- or bortezomib-based regimens in long-term follow-up.
Materials and methods: From 2008 to 2012, 142 transplant-ineligible newly diagnosed multiple
myeloma patients were analysed retrospectively. Bortezomib was administered at the standard
dosing of 1.3 mg/m? weekly, and thalidomide was administered at a daily dose of 100 mg. Both
drugs were combined with cyclophosphamide and dexamethasone. A total of 95 patients were
treated with thalidomide and 47 with bortezomib. A median four cycles of treatment were
administered in both groups. Results: In the thalidomide group, the overall response rate was
60.6%, the median progression-free survival (PFS) was 10.3 months (95% Cl 7.4-13.2) and the
median overall survival (OS) was 35.1 months (95% Cl 23.9-46.3). In the bortezomib group,
the overall response rate was 51.1%, the median PFS was 11.9 months (95% Cl 8.8-15) and the
median OS was 25.4 months (95% Cl 9.3-41.6). There was a statistically significant difference
in OS (p = 0.027), favouring the cyclophosphamide/thalidomide/dexamethasone group, but
the response rates and PFS intervals were not significantly different between both groups.
The median follow-up in the thalidomide group was 35.1 months (95% Cl 0.2-95.9) compa-
red to 25.1 months (95% Cl 0.4-60.6) in the bortezomib group (p = 0.004). The incidence of
serious adverse events was comparable in both groups. Conclusion: In conclusion, the results
of bortezomib treatment are comparable to thalidomide treatment under conditions of short
administration. According to other clinical trials, long-term bortezomib treatment provides an
additional advantage for PFS and OS.
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Souhrn

Vychodiska: Rezimy obsahujici thalidomid a bortezomib jsou Siroce pouzivané pro nové diagnostikované pacienty s mnohocetnym myelomem
neschopné autologni transplantace kostni diené. Cilem této prace bylo srovnat dlouhodobou efektivitu thalidomidového a bortezomibového
rezimu v dlouhém sledovani. Metody: Celkové bylo mezi roky 2008 a 2012 retrospektivné analyzovéano 142 pacientd s nové diagnostikovanym
mnohocetnym myelomem neschopnych autologni transplantace. Bortezomib byl poddvan ve standardnim dévkovani 1,3 mg/m? 1krat tydné
a thalidomid v denni davce 100mg. Oba léky byly kombinované s cyklofosfamidem a dexamethasonem. Celkem 95 pacientti bylo léc¢eno tha-
lidomidovym rezimem a 47 bortezomibovym rezimem. V obou skupinach byl median ¢tyfi cykly |écby. Vysledky: Ve skupiné s thalidomidem
byla celkova cetnost odpovédi 60,6 %, median preziti bez progrese (progression-free survival — PFS) byl 10,3 mésice (95% Cl 7,4-13,2) a median
celkového preziti (overall survival — OS) 35,1 mésice (95% Cl 23,9-46,3). Ve skupiné s bortezomibem byla celkové ¢etnost odpovédi 51,1 %, me-
dian PFS 11,9 mésice (95% Cl 8,8-15) a median OS 25,4 mésice (95% Cl 9,3-41,6). Délka OS byla statisticky signifikantné delsi u skupiny lé¢ené
thalidomidem (p = 0,027), ale pocet dosazenych Ié¢ebnych odpovédi a interval PFS byl v obou skupinach srovnatelny. Median ¢asu sledovani
byl ve skupiné lé¢ené thalidomidem 35,1 mésice (95% Cl 0,2-95,9) a ve skupiné lé¢ené bortezomibem 25,1 mésice (95% Cl 0,4-60,6), p = 0,004.
Vyskyt zavaznych nezadoucich ucinkd 1écby byl srovnatelny v obou skupinach. Zdvér: Za predpokladu kratkého trvanilécby jsou vysledky borte-
zomibového rezimu srovnatelné s rezimem thalidomidovym. Vzhledem k vysledkiim ostatnich klinickych studii je ziejmé, Ze dlouhd doba Iécby

bortezomibem je spjata s delSim prezitim bez progrese a téz i prezitim celkovym.

Klicova slova

bortezomib - thalidomid — mnohocetny myelom — primoterapie

Introduction
Multiple myeloma (MM) is the second
most common haematological malig-
nancy. The incidence of MM in the Czech
Republic is 4.8/100,000. The median age
at diagnosis is 65, but only 2% of the
patients are younger than 40 years of
age [1]. While MM is a hard disease to
treat, the development of new drugs
has changed treatment outcomes fun-
damentally. The use of bortezomib and
thalidomide at the start of the new mil-
lennium was a significant improvement
in the field of MM treatment [2].

Thalidomide, a glutamic acid deriva-
tive, is the first of the immunomodula-
tory drugs used in MM treatment. Thalid-
omide efficiency was first documented in
relapsed MM patients in 1999 [3]. Thalido-
mide efficiency in primotherapy was con-
firmed in the meta-analysis of six clinical
trials in newly diagnosed MM (NDMM)
patients ineligible for autologous stem
cell transplantation (ASCT). Thalidomide
showed a much better response rate and
longer survival intervals than the con-
ventional melphalan prednisone regi-
men (overall response rate (ORR) in the
1t year: 59 vs. 37%, p < 0.001, progres-
sion-free survival (PFS) median 21.8 vs.
14.5 months, p = 0.004) [4]. Limiting toxic-
ity was represented mainly by sensomo-
toric polyneuropathy, thromboembolic
complications, cytopenia, constipation or
cognitive disorders [5].

Bortezomib is a reversible proteasome
inhibitor. Bortezomib efficiency in trans-

plant-ineligible NDMM patients was first
analysed in the VISTA trial. Bortezomib
showed significantly better results than
the standard melphalan prednisone
treatment (ORR 71 vs. 31%, p < 0.001,
median time to progression [TTP] 24.4 vs.
16.6 months, median overall survival [OS]
56.4 vs. 43.1 months, p < 0.001) [6]. The
most serious and unpredictable adverse
effect of bortezomib is polyneuropathy.
Other bortezomib side effects are her-
petic infections, diarrhoea and thrombo-
cytopenia, only rarely accompanied by
bleeding [7].

The depth of response in primother-
apy is crucial for response duration and
0S. Thus, the choice of the most effective
treatment regimen in NDMM patients is
a major factor affecting the entire progno-
sis [6-9]. Combined regimens with thalid-
omide and alkylators showed significant
efficiency in ASCT-ineligible NDMM pa-
tients [4-10]. However, the superiority of
bortezomib-based treatment regimens in
NDMM patients was later demonstrated in
the meta-analyses of clinical trials [11,12].

In the Czech Republic, the melphalan
prednisone regimen was administered
as the standard of induction treatment
in ASCT-ineligible NDMM patients until
2008. Thalidomide-based therapy has
been reimbursed since 2008 and borte-
zomib-based therapy since 2010.

This analysis compares the therapeu-
tic efficacy of the induction regimens
composed of cyclophosphamide, thalid-
omide and dexamethasone (CTD) vs. cy-

clophosphamide bortezomib (Velcade®),
and dexamethasone (CVD) in the therapy
of ASCT-ineligible NDMM patients.

Patients and methods

Data collection

All the acquired data were recorded in
the Registry of Monoclonal Gammopa-
thies of the Czech Myeloma Group. The
data were primarily analysed in June
2013; after the follow-up period, the sur-
vival intervals were updated in 2018. All
the participants provided written in-
formed consent to the inclusion of their
data in the Registry of Monoclonal Gam-
mopathies. These consent forms were
approved by the institutional ethics
board in accordance with the latest Dec-
laration of Helsinki.

Patients’ characteristics

We retrospectively analysed 142 NDMM
patients ineligible for ASCT. All the pa-
tients were treated at the Department of
Internal Medicine, Hematology and On-
cology, University Hospital Brno, Czech
Republic, between 2008 and 2012. The
median follow-up of the patients treated
with thalidomide was 35.1 months
(range 0.2-95.9) and for the patients
treated with bortezomib, 25.1 months
(range 0.4-60.6). The patients’ character-
istics are summarised in Tab. 1.

Administered treatment
All the patients were treated according
to the investigator’s decision with the
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best available treatment. In the first time
period (from 2008 to 2010), the patients
were treated with thalidomide and in the
second period (from 2010 to 2012), the
patients were treated with bortezomib,
according to the Czech healthcare in-
surance rules. Our treatment options
were limited by ‘stop rules, established
by health insurance in 2002-2015. This
means that the treatment was stopped
when the patients did not achieve at
least a partial response (PR) after four
treatment cycles, and that the treatment
was stopped when the patient achieved
a complete response.

In the CTD arm, the dosing proto-
col was as follows: cyclophosphamide
50 mg orally daily; thalidomide 100 mg
daily; dexamethasone 20 mg orally on
days 1-4 and 15-18 of a twenty-eight-
day cycle. All the patients had throm-
boembolic prophylaxis with low mo-
lecular weight heparin. Omeprazole
(20 mg/day) was administered as a corti-
costeroid-induced gastropathy prophy-
laxis during corticosteroid therapy. In
patients with a high risk of infection (e.g.
elderly and frail patients, patients with
frequent infections), antibiotic prophy-
laxis with co-trimoxazole (480 mg/day)
was administered according to the in-
vestigator’s decision.

In the CVD arm, the subsequent dos-
ing schedule was as follows: cyclophos-
phamide 50 mg orally daily; bortezomib
1.3mg/m? intravenously on days 1, 8,
15 and 22 of a twenty-eight-day cycle;
dexamethasone 20mg orally on days
1-4 and 15-18 of a twenty-eight-day
cycle. Omeprazole and co-trimoxazole
were used as described above. Acyclo-
vir (200 mg/day) was used in all patients
as a herpetic infection prophylaxis. In
bortezomib intravenous administration,
prehydratation with 500 mL of physio-
logical saline solution and posthydrata-
tion with 100-250 mL of physiological
saline solution were used.

Response and adverse event
assessment

The endpoint of this analysis was the
CTD and CVD regimen treatment re-
sponse and survival interval compar-
ison. The response was assessed after
treatment withdrawal, a minimum of

Tab. 1. Patients demographic and baseline characteristics.

Basic characteristics (N = 142)
Sex, N (%)
men
woman
Age
median (min-max)
Follow-up (months)
median (min-max)
Durie Salmon stage, N (%)
|
Il
]
Durie Salmon Sub-stage, N (%)
A
B
ISS stage, N (%)
1
2
3
Performance status (ECOG), N (%)
0-1
2
3-4
Myeloma type, N (%)
1gG
IgA
LC only
other?
FLC type, N (%)
Kappa
Lambda

CTD(N=95) CVD(N=47) p-value'
N=95 N =47
51 (53.6%) 29 (61.7%)
44 (46.3%) 18 (38.3%) 0376
N=95 N =47
68 (51-85) 72(60-90)  0.001
N=95 N =47
35.1(0.2-95.9) 25.1(0.4-60.6) 0.004
N=95 N =47
21 (22.1%) 11 (23.4%)
14 (14.7%) 8(17.0%)  0.904
60 (63.2%) 28 (59.6%)
N=95 N =47
80 (84.2%) 35 (74.5%)
15 (15.7%) 12 (25.5%) 0178
N=93 N =46
36 (38.7%) 11 (23.9%)
28 (30.1%) 19(413%)  0.192
29 (31.2%) 16 (34.8%)
N =80 N =46
58 (72.5%) 25 (54.3%)
14 (17.5%) 12(26.1%)  0.111
8(10.0%) 9(19.6%)
N=95 N =47
56 (58.9%) 29 (61.7%)
26 (27.4%) 4 (8.5%)
9 (9.5%) 13 (27.7%) 0.005
4 (4.3%) 1(2.1%)
N=93 N =47
56 (60.2%) 26 (55.3%)
37 (39.8%) 21 (44.7%) 0391

Data described by count (relative frequencies) and median (min-max).

"p-value of Fisher’s exact test or Mann-Whitney U test

2other includes IgM, nonsecretory or biclonal M-protein type

CTD - thalidomide, CVD - bortezomib, ISS - International Staging System, ECOG —

Eastern Cooperative Oncology Group, Ig -

free light chains

60 days after the last bortezomib ad-
ministration. The response was as-
sessed according to the current In-
ternational Myeloma Working Group
criteria [13].

immunoglobulin, LC - light chain, FLC -

Thalidomide and bortezomib treat-
ment toxicity were also analysed. Ad-
verse events (AEs) were graded using
the National Cancer Institute Common
Terminology Criteria for Adverse Events

Klin Onkol 2019; 32(6): 445-452
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Tab. 2. Treatment response for CTD and CVD in NDMM patients.

Treatment response, N (%) CTD (N=94) CVD (N=47) p-value’
complete response 14 (14.9%) 4 (8.5%)

very good partial response 23 (24.5%) 11 (23.4%)

partial response 20 (21.3%) 9 (19.1%)

minimal response 4 (4.3%) 5(10.6%) 0658
stable disease 5(5.3%) 2 (4.3%)

progressive disease 28 (29.8%) 16 (34.0%)

overall response rate (PR+) 57 (60.6%) 24 (51.1%) 0.279

! p-value of Fisher’s exact test or Mann-Whitney U test
CTD - thalidomide, CVD - bortezomib, NDMM - newly diagnosed multiple

myeloma, PR - partial response

version 5.0 [14]. Safety was evaluated
throughout the treatment and during
the long-term follow-up.

Statistical methods

The patients’ characteristics were de-
scribed using absolute and relative fre-
quencies or median (minimum-maxi-
mum). For comparison of the treatment
groups, Fisher’s exact test or Pearson’s
chi-square test was adopted. OS, PFS, TTP
and duration of response (DOR) were as-
sessed using the Kaplan-Meier method-
ology. The log-rank test was used to es-
timate the statistical significance of the
difference between the curves. P-values
of less than 0.05 were considered statis-
tically significant (all tests two-sided).
Analysis was performed in the SPSS soft-
ware and software R.

Results

Patients and treatment

Altogether, 95 patients were treated
with CTD and 47 with CVD. The median
age at diagnosis was 68 (range 51-85)
in the CTD arm and 72 (range 60-90) in
the CVD arm, the difference in age was
statistically significant (p = 0.001). There
were significantly more patients with
Bence Jones (BJ) type myeloma in the
CVD arm (27.7 vs. 9.5%) and more im-
munoglobulin A (IgA) myeloma patients
in the CTD arm (27.4 vs. 7.5), p = 0.006.
The proportion of other MM types, Durie
Salmon (DS), International Staging Sys-
tem (ISS) stage or Eastern Cooperative
Oncology Group (ECOG) performance

status was comparable in both groups.
The median of administered treatment
cycles was four (range one to ten) in the
CTD arm and four (range one to thirteen)
in the CVD arm. The median follow-up
was significantly longer in the CTD arm
(35.1 months (95% Cl 0.2-95.9)) when
compared to the CVD arm (25.1 months
(95% Cl 0.4-60.6), p = 0.004). The thalid-
omide dose was reduced due to toxicity
in 33.7% (32/95) of the patients and the
bortezomib dose in 25.5% (12/47) of the
patients, respectively.

Response to treatment
Treatment response was evaluable in
99.2% (141/142) of the patients.

PR or better response (ORR) was
achieved in 60.6% (57/94) of the patients
inthe CTD arm compared to 51.1% (24/47)
in the CVD arm. This difference was not
statistically significant (p = 0.279).

Complete response was achieved in
14.9% (14/94) of the patients in the CTD
arm, compared to 8.5% (4/47) of the pa-
tients in the CVD arm. Very good PR was
achieved in 24.5% (23/94) of the patients
in the CTD arm, compared to 23.4%
(11/47) of the patients in the CVD arm,
PRin 21.3% (20/94) in the CTD arm, com-
pared to 19.1% (9/47) in the CVD arm. In
total, 29.8% (28/94) of the patients in the
CTD arm and 34.0% (16/47) of the pa-
tients in the CVD arm progressed dur-
ing the treatment or within 60 days after
treatment withdrawal. There was no
significant difference in treatment re-
sponses in both arms (p = 0.658). The

treatment responses are summarised in
Tab. 2.

Survival intervals

The median PFS was 10.3 months
(95% CI 7.4-13.2) in the CTD arm and
11.9 months (95% Cl 8.8-15.0) in the CVD
arm (p = 0.824); median DOR 20.2 months
(95% Cl 15.1-25.3) in the CTD arm
and 17.0 months (95% CI 8.9-25.1) in
the CVD arm (p = 0.522), median TTP
12.0 months (95% Cl 7.6-16.3) in the CTD
arm and 15.2 months (95% Cl 11.3-19.1)
in the CVD arm (p = 0.107). All the pre-
viously mentioned survival intervals
were not significantly different between
the treatment groups. The median OS
was significantly longer in the CTD arm,
35.1 months (95% Cl 23.9-46.3) com-
pared to 25.4 months (95% Cl 9.3-41.6) in
the CVD arm (p = 0.027). The survival in-
tervals are concluded in Fig. 1A-D.

Adverse events

Serious toxicity (grades 3 and 4 accord-
ing to the National Cancer Institute
Common Terminology Criteria for Ad-
verse Events criteria and polyneuro-
pathy grade 2) was observed in 54.3%
(77/142) of the patients. Serious tox-
icity in the CTD arm was experienced
by 49.5% (47/95) of the patients and in
63.8% (30/47) of the patients in the CVD
arm, respectively.

The most frequent non-haematologic
adverse event was polyneuropathy. Poly-
neuropathy grade 1 occurred in 27.4%
(26/95) of the patientsin the CTD arm and
in 6.4% (3/47) of the patients in the CVD
arm, grade 2 occurred in 14.7% (14/95) of
the patients in the CTD arm and in 17.0%
(8/47) of the patients in the CVD arm.
Grade 3 polyneuropathy was observed
in 2.1% (2/95) of the patients in the CTD
armandin 2.1% (1/47) in the CVD arm, re-
spectively. The incidence of polyneurop-
athy was significantly higher in the CTD
arm (p = 0.015). There was no incidence
of polyneuropathy grade 4 in both arms.

The second most frequent non-haema-
tologic adverse event was constipation.
The incidence of mild (grade 1-2) consti-
pation was higher in the CTD arm (40.0%
(38/95) vs. 17.0% (8/47), p = 0.012). Severe
constipation occurred only in 2.1% (2/95)
of the patients in the CTD arm.
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A) Overall survival

B) Progression-free survival

100 log-rank test p-value: 0.027 100 log-rank test p-value: 0.824
regimen: median (95% Cl) regimen: median (95% Cl)
80 —— CTD:35.1 (23.9-46.3) 80 — CTD:10.3 (7.4-13.2)
—— CVD: 25.4 (9.3-41.6) — CVD: 11.9 (8.8-15)
3 3
S 60— S 60
z z
3 3
8 3
S 40 S 40
[o N [o N
20 — 20
0- (o= T f }
l I I I I I I I | [ I I I I I I I |
0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96
time (months) time (months)
C) Time to progression D) Duration of response
100 = log-rank test p-value: 0.632 100 log-rank test p-value: 0.240
regimen: median (95% Cl) regimen: median (95% Cl)
80 — CTD:12.0(7.6-16.3) 80 — (CTD:20.2 (15.1-25.3)
—— CVD: 15.2 (11.3-19.1) —— CVD: 17.0 (8.9-25.1)
< 60 < 60
z z
5 3
3 8
a I}
20 — 20 —
0 - 0-
l I I I I I I I | [ I I I I I I I |
0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96

time (months)

Fig. 1. Survival intervals in CTD and CVD groups (N = 142 treatment lines).
A. Overall survival in CTD and CVD treatment arms. B. Progression-free survival in CTD and CVD treatment arms. C. Time to progression

in CTD and CVD treatment arms. D. Duration of response in CTD and CVD treatment arms.

CTD - thalidomide, CVD - bortezomib

The incidence of thromboembolic
events was slightly higher in the CTD
arm (8.4 vs. 4.2%), but the difference was
not statistically significant (p = 0.288).

Haematologic AEs were more fre-
quent in the CVD arm, but were mostly
mild (grade 1-2).

The most frequent was mild anae-
mia (CVD 72.3% (34/47) vs. CTD 35.9%

(36/95), p < 0.001) and mild thrombo-
cytopenia (CVD 51.1% (24/47) vs. CTD
9.5% (9/95), p < 0.001). The incidence of
frequent or serious AEs is described in
Tab. 3.

Dose reduction due to toxicity was
necessary in 33.7% (32/95) of the pa-
tientsin the CTD arm compared to 25.5%
(12/47) of the patients in the CVD arm.

time (months)

Due to uncontrollable toxicity, treat-
ment was withdrawn in 24.2% (23/95) of
the patients in the CTD arm compared to
10.6% (5/47) of the patients in the CVD
arm.

Discussion
In the last two decades, we have expe-
rienced enormous improvement in the

Klin Onkol 2019; 32(6): 445-452
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Tab. 3. Adverse events in CTD and CVD treatment of newly diagnosed elderly multiple myeloma patients (N = 142 patients).

Adverse events' CTD (N =95) CVD (N=47) P?
Grade, n (%) 1 2 3 4 1 2 3 4

neutropenia 12(12.6) 15(15.8) 9(9.5) 2(2.1) 6(12.8) 6(12.8) 4 (8.5) 3(6.4) 0.774
infection - 19 (20.0) 6 (6.3) 2(2.1) 1(2.1) 3(6.4) 5(10.6) 3(6.4) 0.051
thrombosis/embolism - - 7(7.4) 1(1.1) - 1(2.1) 1(2.1) - 0.288
anemia 3(242) 13(13.7) 3(3.2) - 15(31.9) 19(40.4) 3(6.4) - <0.001
neuropathy 26 (27.4) 14(14.7) 2(2.1) - 3(6.4) 8(17.0) 1(2.1) - 0.015
constipation 21(22.1) 17(17.9) 2(2.1) - 4 (8.5) 4(8.5) - - 0.012
thrombocytopenia 6(6.3) 3(3.2) - 1(1.1) 22 (46.8) 2(4.3) - 1(2.1) <0.001
anorexia 5(5.3) 2(2.1) - - 3(6.4) 2(4.3) 1(2.1) - 0.453
nausea 7 (7.4) 2(2.1) - - 5(10.6) 4(8.5) = = 0.191
diarrhea 5(5.3) 1(1.1) - - 2(43) 4(8.5) - - 0.104

'Sorted by total frequency of grade > 3; dash shown in case of zero frequency.

2p-value of Fisher's exact test.
CTD - thalidomide, CVD - bortezomib

treatment of NDMM patients ineligible
for ASCT [2]. Thalidomide-based regi-
mens achieved a significant improve-
ment of treatment results compared to
conventional chemotherapy [4]. Borte-
zomib-based regimens showed better
results and are therefore still the stand-
ard of care for NDMM patients in many
countries [6-12]. Lenalidomide-based
regimens can be an alternative [15], but
it is not clear whether they are suitable
for all transplant-ineligible NDMM pa-
tients, especially for those with high-
risk cytogenetic aberrations [15,16]. Re-
cent large randomised phase lll trials
showed that triplet regimens composed
of bortezomib, lenalidomide and corti-
costeroids [17], or regimens with mon-
oclonal antibodies can be much more
effective [9]. However, this treatment is
not yet widely available mostly for phar-
maco-economical reasons. Therefore,
bortezomib-based regimens are still the
standard of care in many countries [18].

Our findings did not show any signifi-
cant differences between treatment re-
sponse, PFS, DOR and TTP in CVD and
CTD regimens in transplant-ineligible
NDMM patients. The OS results were
even better in the CTD group.

Our results are surprising since data
from a meta-analysis of six large Eu-

ropean randomised trials showed the
superior effect of bortezomib over
thalidomide. Patients treated with bort-
ezomib-based combined protocols
(bortezomib (Velcade®)-melphalan-
prednisone - VMP) achieved a sig-
nificantly better response rate (ORR
78 vs. 69%; p = 0.01), PFS rate (32.5 vs.
22.9 months; p = 0.001) and OS rate
(79.7 vs. 45.1 months, p = 0.008) when
compared to thalidomide-based treat-
ment (melphalan-thalidomide-pred-
nisone - MTP) [12].

Our CTD regimen treatment re-
sults are comparable to the Medi-
cal Research Council Myeloma IX ran-
domised trial (ORR 63.8 vs. 60.6%; PFS
13.0 vs. 10.3 months) [10]. It is obvious
that in randomised trials, the MPT reg-
imen has similar results to the CTD
regimen [4,10,19].

Our bortezomib treatment results
are significantly worse than the VISTA
trial results. In the VISTA trial, higher re-
sponse rates (ORR 71 vs. 51%) and sur-
vival intervals (TTP 24.4 vs. 15.2 months)
were achieved [6].

The main reason for the difference be-
tween our results and those achieved by
VISTA seems to be the length of treat-
ment. In the VISTA trial, bortezomib was
administered twice a week, i.e. on days

1,4,8,11,22,25,29 and 32 in cycles one
to four; and weekly (day 1, 8, 22, 29) in
cycles five to nine, so the treatment
lasted 54 weeks. In our analysis, bort-
ezomib was administered in a weekly
dosing schedule, i.e. on days 1, 8, 15, 22,
and the median of administered treat-
ment cycles was four, which means only
16 weeks of treatment [6]. A similar situa-
tion was recorded in many other clinical
trials [9,11,12,19], where the treatment
was much longer than in our analysis.
The length of our treatment was clearly
affected by ‘stop rules’ in treatment, es-
tablished by Czech health insurance at
the time of our treatment. Currently, it is
not customary to administer just four cy-
cles of treatment in transplant-ineligible
NDMM patients.

In previously mentioned clinical trials,
bortezomib was administered twice
a week (intensive), instead of weekly
(non-intensive) in our analysis. However,
this fact does not seem crucial for the
difference in our results. The issue of an
intensive or non-intensive dosing effect
on treatment results was described in an
analysis published by Bringen et al. [20].
The results of this analysis showed
that the efficiency of an intensive and
a weekly schedule is comparable. Grade
3-4 polyneuropathy was significantly
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higher in patients with an intensive dos-
ing schedule (28 vs. 8%; p < 0.001) and
leads to dose reduction in 41% of the pa-
tients and treatment withdrawal in 15%
of the patients. In the weekly-adminis-
tration group, dose reduction was nec-
essary in 17% of the patients and treat-
ment was stopped in 5% of them. The
cumulative dose of bortezomib was al-
most identical in both groups (39.4 vs.
40.1 mg/m?). Taken together, the cu-
mulative dose has the main influence
on efficiency but a higher frequency
of bortezomib dosing correlates with
higher toxicity. Toxicity, represented
mainly by polyneuropathy leads to early
dosing reduction or even treatment
withdrawal [20].

We maintained a weekly bortezomib
dosing schedule in all the patients in our
analysis. As described above, the ration-
ale for our dosing was better tolerance
and a lower adverse event rate [20]. The
bortezomib dose was reduced in 25% of
the patients, and treatment was with-
drawn in 10% of the patients due to
toxicity, mostly represented by poly-
neuropathy. When compared with the
previously mentioned analysis, we re-
duced the dosing or stopped treat-
ment less frequently than in the inten-
sive dosing schedule group. On the
other hand, we reduced or stopped our
treatment more frequently when com-
pared to a once-a-week dosing schedule
group, even in a lower number of treat-
ment cycles (four vs. nine). We believe
that early reduction was a key point of
our feasible toxicity, lower than clinical
trials [6,11,12,16,19,20].

Subcutaneous bortezomib administra-
tion is the next precaution in the preven-
tion of treatment-related polyneurop-
athy. In a phase Il clinical trial, patients
with subcutaneous bortezomib adminis-
tration had a significantly lower incidence
of polyneuropathy when compared to
those with intravenous administration.
Treatment efficiency was not significantly
different [21]. On the other hand, Czech
authors did not prove these results in
a large retrospective analysis [7]. Subcu-
taneous administration was not allowed
at the time of our patients’ treatment, so
all our patients obtained intravenous ad-
ministration of bortezomib.

According to the previously men-
tioned toxicity management, poly-
neuropathy in the CVD group was sig-
nificantly lower when compared to the
CTD group. On the other hand, serious
polyneuropathy (grade 2 and higher)
was comparable in both groups. Other
significantly different AE rates between
both groups were treatment-specific (i.e.
constipation in the thalidomide group
or mild thrombocytopenia in the bort-
ezomib group). Serious (grade 3 and
higher) haematologic or non-haema-
tologic AEs were comparable between
both groups.

In the phase Il trial EVOLUTION, treat-
ment with the CVD regimen achieved
comparable results to the VMP regi-
men in the VISTA trial. ORR was very sim-
ilar, 75% of the patients in the CVD arm
achieved at least PR, compared to 71%
of the patients treated with the VMP
regimen in the VISTA trial. On the other
hand, serious haematologic toxicities
(grade 3 and greater) were lower in the
cyclophosphamide regimens than in
the oral melphalan regimens (neutrope-
nia 30 vs. 40%; thrombocytopenia 12 vs.
35%; anaemia 0 vs. 19%) [6,22]. Accord-
ing to our experience, there is a higher
patient treatment adherence to daily
oral cyclophosphamide administration
than to sequential pulse oral melphalan,
especially when a single daily melphalan
dose is divided into more tablets.

Taken together, we found the borte-
zomib treatment length as a major rea-
son for the difference between our re-
sults and those of VISTA in treatment
response and survival intervals. Other
treatment-related factors, such as dos-
ing schedule or other drugs in the
treatment protocol, seem to have no
influence in our results of treatment re-
sponse and previously mentioned sur-
vival intervals.

In a meta-analysis of six large Euro-
pean trials, a clear OS benefit of borte-
zomib-based treatment was described.
More surprising are our better OS results
in the thalidomide-based group. Sim-
ilarly to other survival intervals, short
bortezomib treatment length is proba-
bly the most important factor for such
results. Other reasons could be the dif-
ferences in the patients’ ages, since the

bortezomib group was significantly
older.

Another possible reason for this treat-
ment response or OS results may lie in
the different representation of the free
light chains (FLC) type of MM (BJ mye-
loma) in both treatment arms. The FLC
type of MM is found approximately in
15% of all MM patients and it is con-
nected to a worse prognosis in a new
diagnosis [23,24] or in a relapse [25]. In
the CVD arm, FLC-type myeloma was
present almost twice as often as in the
standard population of MM patients.

Another reason for the differences
between our results may be the unse-
lected and non-randomised population
in our group of patients. It is important
to mention that in our real-life analysis,
10% of the patients were found to have
an ECOG status of 3-4 at the time of
diagnosis. Those patients would be ex-
cluded from most clinical trials.

Conclusion

Our analysis showed that short treat-
ment with bortezomib has comparable
response rates, PFS, TTP and DOR inter-
vals to thalidomide treatment. The OS
interval was even better in the thalid-
omide group. According to the clinical
trial results, better outcomes of borte-
zomib treatment can be expected only
after longer administration.

Differences in age or different repre-
sentation of the BJ type of MM between
both groups are not likely to be a key
factor influencing our results.

In short treatment, serious AE rates
were also comparable. Careful toxicity
management (i.e. non-intensive dos-
ing or early bortezomib dose reduction)
led to lower rates of serious neuropathy
when compared to the clinical trials.

Our work is an important analysis of
NDMM patients’ treatment outside of
clinical trials. It clearly shows that if we
want to achieve bortezomib efficiency,
similarly to clinical trials, it is necessary
to use bortezomib treatment long-term.
If not, similar results as in thalidomide-
-based regimens can be expected.
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