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Abstract Carfilzomib is a second-in class Proteosome
Inhibitor and has been approved for Relapsed/Refractory
Multiple Myeloma (RRMM). We retrospectively retrieved
and analyzed data of KPd combination both biweekly and
weekly regimens at our centre from 1 st August 2017 and
31 st May 2020. Sixty-nine patients were treated with KPd
with median age of 58 years. Median prior lines of
chemotherapy were 2(1-15). Twenty-eight (40.5%) patients
underwent autoSCT. Median no. of cycles was 4(1-12) and
3(1-13) with median time to response of 4(2-12) and 2(2-6)
months in biweekly and once weekly regimen cohorts
respectively. At last follow-up, overall response rate (ORR)
was 65.2%{CR-n = 10 (14.5%), VGPR-n = 19 (27.5%),
PR-n = 16 (23.2%)} with n = 13(18.8%) patients had PD
and relapse was observed in n = 24(34.8%). Thirty (43.4%)
patients received maintenance therapy {n = 21(70%)} or
autoSCT {n = 9(30%)}. Common toxicities were anemia
{n =11(15.9 %)}, thrombocytopenia (n = 15(21.7%) and
neutropenia (n = 16 (23.2%)}, hypertension {n
28(40.5%)}, peripheral neuropathy (gradel/2) {n
15(21.7%)}, infections [n = 18(26%) {bacterial [n
9(13%),viral n = 7(10.1%), fungal n = 8(11.6%)}]. At a
median follow-up of 18 months, the estimated median PFS
was 11.3 months (95%C.I. 8.3— 14.2) whereas the esti-
mated median OS was 28 months (95%C.1. 20.4-35.5) for
the entire cohort. Mortality rate of 2.5% and 10% in two
cohorts respectively. Commonest cause of death was PD
and sepsis. KPD is a well-tolerated regimen for RRMM,
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which can be a bridge to ASCT, however with significant
side effects.

Keywords Refractory myeloma - Carfilzomib -
Autologous transplant

Introduction

Multiple myeloma (MM) is a plasma cell dyscrasia which
has relished the emergence of various novel agents in the
last few decades. Unfortunately, relapses are still
inevitable part of natural course of this debilitating disor-
der. At each relapse, treatment choice becomes a complex
decision. Various clinical trials have demonstrated the
efficacy of combination of proteasome inhibitors (PIs),
immunomodulatory drugs (IMiDs) and dexamethasone; in
newly diagnosed as well as Relapse/Refractory MM
(RRMM) patients. However a large number of these
patients become refractory to bortezomib or lenalidomide
on relapses and pose immense therapeutic challenge [1].

Over last few decades, newly approved antimyeloma
agents have shown promising effect. Carfilzomib, second-
in class irreversible PI, has been approved for patients who
are refractory to minimum 2 lines of prior therapies;
including bortezomib and IMiDs or who showed progres-
sion of disease while on chemotherapy [2].

Another agent in armamentarium is pomalidomide
which was approved in 2013 in patients who were refrac-
tory to atleast 2 lines of chemotherapy [3, 4].

Preclinical and clinical data of carfilzomib-pomalido-
mide-dexamethasone (KPd) combinations support syner-
gistic effect [5—7]. We evaluated this novel combination of
KPd in RRMM patients at our centre and hereby, present
our initial experience with this novel regimen. The primary
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objective of our study was to assess safety and efficacy.
The secondary objective of our study was to study pro-
gression free survival (PFS) and overall survival (OS).

Methodology
Patient Selection

Records of RRMM patients who had atleast 1 prior anti
myeloma therapy (IMiDs/Pls/refractory to either one or
both) and received Carfilzomib based regimen at our center
between the period of 1-August-2017 and 31-October-
2018 in biweekly regimen and weekly regimen from
1-November-2018 to 31-May-2020 were reviewed retro-
spectively. All patients were followed up till 15-August-
2020. The study was approved by Institutional Review
Board.

Study Design

This is a retrospective study where medical records of all
eligible patients were reviewed including demographics,
baseline characteristics {complete blood count, calcium,
creatinine, Lactate dehydrogenase, bone marrow aspira-
tion/biopsy,  cytogenetics or  Fluorescence-In-situ
hybridization (FISH), skeletal evaluation, immune profile,
serum free light chain assays, immunofixation elec-
trophoresis, serum M-protein Electrophoresis}, Interna-
tional System of Staging (ISS) or Revised International
System of Staging (R-ISS), prior lines of chemotherapy,
responses, KPd toxicity profile, post KPd disease status and
maintenance therapy. Baseline ECG was done in all
patients and ECHO was done in patients with comorbidi-
ties. Data on autologous stem cell transplantation (Au-
toSCT) pre and post KPd was also collected.

KPd Protocol
Biweekly regimen

Intravenous Carfilzomib was given on day 1-2, 8-9 and
15-16 of each cycle. The dose of Carfilzomib @20mg/m?*
on day 1-2 and thereafter @27mg/m? from week 2 (cycle-
1) and @27mg/m® from cycle 2 onwards) was
administered.

Once weekly regimen

Intravenous Carfilzomib was given on day 1 (day 1-2 in
cycle 1 only ), day 8 and day 15 of each cycle @ 20mg/m>
on day 1 and day 2 followed by 36 mg/m? in weekly doses
with dose modification as per tolerability).

Pomalidomide 4mg on days 1-21 and dexamethasone
20 mg/IV weekly in 28 days treatment cycles [6]. Carfil-
zomib was withheld or dose reduction was done in patients
with grade-3/4 hematological or non-hematological toxic-
ities in both regimen. Pomalidomide dose adjustment was
also done according to grade-3/4 hematological and non-
hematological toxicities.

After response assessment patients were offered for
AutoSCT (if willing). Patients not willing for autoSCT
received maintenance treatment, among which who opted
for carfilzomib/pomalidomide  maintenance therapy
received 36mg/m” of carfilzomib on day-1 and 15 and
pomalidomide 4mg on day 21/28 until progression or
intolerance [8]. Rest received alternate maintenance ther-
apy. All patients were followed up until last follow-up visit
or death.

Efficacy Assessment

Responses were assessed as per International Myeloma
Working Group (IMWG) uniform response criteria [9].
Interim assessment was done after every 2 cycles. Primary
efficacy endpoints were overall response rate (ORR) i.e.
percentage of patients who achieved stringent complete
response(sCR), complete response(CR), very good partial
response(VGPR), partial response(PR) using IMWG
response criteria [9] at last follow-up. Relapse is defined as
per IMWG uniform response criteria [9]. Progressive dis-
ease (PD) is defined as per IMWG uniform response cri-
teria [9]. Secondary efficacy endpoints were duration of
response (time from first confirmed response to progressive
disease (PD)/death/PFS/last follow-up visit). Patients must
have completed atleast 2 cycles of KPd therapy for efficacy
evaluation. Refractoriness to bortezomib and lenalidomide
is defined if patients progressed while receiving borte-
zomib or lenalidomide or both containing regimens.

Safety Assessment

Both hematological and non-hematological toxicities were
recorded till last follow-up. Criteria for hematological
toxicities were defined as anemia {hemoglobin(Hb):<8gm/
dl}, Grade-3/4 neutropenia {absolute neutrophil coun-
t(ANC):<1000/cumm}, grade-3/4 thrombocytopenia {pla-
telet counts:<20,000/cumm }. Non-hematological toxicities
recorded were incidence of infections, cardiac toxicities or
changes in ECG/ECHO after every 2-4 cycles as well as
hypertension and peripheral neuropathy.

Statistical Analysis

Statistical analyses were conducted for patients who
received at least 2 cycles of KPd therapy. Baseline
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demographics and clinical characteristics were summarized
using descriptive statistics. Toxicities were summarized by
using Adverse Event(AE) grading [10]. Time to response
was defined as from start of treatment to first documenta-
tion of response of either PR or better and was calculated
from first administration of KPd therapy and best response
achieved. The duration between initiation of KPd treatment
and PD, according to specified criteria, was defined as the
PFS of MM. OS was defined as the duration from start of
KPd therapy until death or date of last follow-up. Time to
event outcome such as PFS and OS were estimated by
using Kaplan-Meier curves along with estimates of median
and 95%CI. The statistical analysis was performed using
SPSS version 21.0 of IBM.

Results
Baseline Demographics

Total 69 patients were treated with KPd regimen during
study period. Median age was 58 (32—74 years) with male
ratio of 57.9%(n = 40). Most common co-morbidities were
hypertension (n = 20) followed by diabetes mellitus (n = 14).
At baseline presentation, bone disease {n =43 (62.3%)} was
the most common presenting complaint. Most common ISS
staging at diagnosis was ISS-III {n = 28(40.5%)} and sub-
type was IgG myeloma {n =26 (37.6%)} followed by Light
chain myeloma {n = 20 (28.9%)} and IgA myeloma {n =
6(8.7%)}. FISH was available in n = 25(36.2%) patients
{positive fordel13q(n=1); dell7p(n=2);t(11;14)(n=1); 1q
gain(n = 1), 1p del(n = 1); Del 13q and 1q gain(n = 1); Del
13g/del 17p/t(4,14)(n = 1); Del 17p and del 13q(n = 1); Del
17p and del 13q, t(4,14) (n = 1); Hyperdiplod, del 13q, 1q
amp-(n = 1); Normal (n = 14)}. (Table 1).

Pre KPd Therapy

Median number of prior lines of chemotherapy was
2(1-15). Fifty-eight (84%) patients were refractory to both
bortezomib and lenalidomide; whereas n = 39(56%) were
to bortezomib and 63.8% were to lenalidomide. Twenty-
eight (40.5%) (biweekly:n = 11; weekly regimen:n = 17)
patients underwent autoSCT including n = 3/11 received
two SCT (Tandem ASCT =2; ASCT and Allo-SCT =1). N
= 34(49.2%) had relapse whereas n = 28(40.5%) were
primary refractory and n = 7(10.1%) had SD. (Table 1).

Response to KPd Regimen
Median number of KPd cycles in biweekly and weekly

regimen were 4(1-12) and 3(1-13) respectively. Median
number of KPd cycles after which response assessment was
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done was 4(2-12) and 2(2—13) cycles and median time to
treatment response was 4(2—12) months and 2(2-6) months
in these regimen respectively.

Post 2 cycles, responses were CR(n = 3), VGPR(n = 17),
PR(n = 27). Ten patients had PD, whereas 5 had SD and n
=7 were not assessed (lost to follow-up = 5; death = 1, not
available = 1).

At last follow-up, ORR was 65.2%{CR-n = 10 (14.5%),
VGPR-n = 19 (27.5%), PR-n = 16 (23.2%)}. N =
13(18.8%) patients had PD whereas n = 4 (5.8%) had SD.
Six (8.7%) patients were lost to follow-up and death = 1
(1.4%). Relapse was observed in n = 24(34.8%). (Table 1)

Toxicities and Infection
Hematological Toxicities

Hematological toxicities such as anemia was seen in
11(15.9%) patients, thrombocytopenia in 15(21.7%)
patients {grade-3/4 = 66.6%; n = 10/15} and neutropenia in
16(23.2%) patients {grade-3/4 = 25%; n = 4/16}. Differ-
ences in both regimens has been shown in Table 2.

Non-hematological toxicities

Non haematological toxicities such as cardiac toxicities
and peripheral neuropathy were recorded. Carfilzomib
induced hypertension was seen in 28(40.5%) patients, out
of which 13(18.8%) patients had prior history of hyper-
tension. Peripheral neuropathy(grade-1/2) was seen in
15(21.7%) patients which was diagnosed on the basis of
clinical history. One patient had Carfilzomib induced
hyponatremia. Congestive heart failure(CHF) was seen in
2(2.8%) patients which was diagnosed on the basis of
clinical examination and echocardiography findings. Dif-
ferences in both regimens has been shown in Table 2.

Infections

Febrile episodes were seen in 18 (26%) patients out of
which 9 had documented bacterial infection (gram positive
= 2; gram negative = 7) (Table 2).

The common site for bacterial isolation was urinary tract
(n = 4/9) followed by bloodstream (n = 5/9). Seven (10.1%)
patients had documented respiratory viral infec-
tions{(HIN1:(n = 5); Para-influenza:(n = 1) & rhinovirus
and coronavirus:(n = 1)}.

Eight (11.6%) patients had possible invasive fungal
infection(IFI) including 2(2.8%) patients with candidiasis.
Cryptosporidium parvum was seen in 1(1.4%) patient
(Table 2). Upper respiratory tract infection of unknown
aetiology was observed in 11(15.9%) patients. One (1.4%)
patient had acute serous otitis media (Table 2).
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Table 1 Baseline Patient
demographics, disease and
treatment characteristics and
Response Post KPd

Variables

Biweekly (N) (%)

Weekly (N) (%)

No. of patients

Median age at diagnosis
HTN

DMT2

CAD

CKD

Sex

Males

Females

ISS at diagnosis

ISS-1

ISS-2

ISS-3

NA

FISH available

Dell3q

Del 17p

t(11;14)

1q gain

1p del

Del 13q and 1 q gain
Dell3q/del17p/t(4,14)
Del 17 p and del 13q
Del 17 p and del 13q, t (4,14)
Hyperdiplod , del 13q,1q amp
Negative

Median number of Prior regimens

Prior Therapies

Stem Cell Transplantation
Lenalidomide

Bortezomib

Bortezomib + Lenalidomide
Pre KPd Response

Primary Refractory

Relapse

SD

Response Post KPd Post 2 cycles

CR

VGPR

PR

SD

PD

No response

Assessment not done
Lost to follow —up
Death

Not Available

39

56 (32-74 years)
13 (33.3%)
10(25.6%)

None

None

20 (51.2)
19 (49.8)

05 (12.8)
08 (20.5)
18 (46.1)
08 (20.5)
10 (25.6)
01-Oct
01-Oct
01-Oct
None
None
None
None
None
None
None
07-Oct

3 (1-15 lines)

11 (30.5)
None

4 (10.3)
35 (89.7)

25 (64.1)
10 (25)
04 (11.1)

03 (7.7)
08 (20.5)
09 (23.1)
02 (5.1)
09 (23.1)
01 (2.6)
06 (15.4)
05-Jun
01-Jun
01 (2.6)

30

58 (36-74 years)
07(23.3)
04(13.3)

03(10)

02(6.6)

20 (66.6)
10 (33.4)

08 (26.6)
09 (30)
10 (33.3)
03 (10)
15(50)
None
Jan-15
None
Jan-15
Jan-15
Jan-15
Jan-15
Jan-15
Jan-15
Jan-15
Jul-15
02 (1-5 lines)

17 (56.6)
08 (26.6)
None

22 (73.3)

03 (10)
24 (80)
03 (10)

None
09(30)
18 (60)
02 (6.6)
01(3.4)
None
None
None
None

None
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Table 1 continued

Table 2 Toxicities and
Infections

Variables

Biweekly (N) (%)

Weekly (N) (%)

Response at last follow-up

ORR 20 (51.2) 25(83.3)
CR 08 (20.5) 02 (6.6)
VGPR 04 (10.2) 15 (50)
PR 08 (20.5) 08 (26.6)

SD 02 (5.1) 02(6.6)

PD 11 (28.2) 02(6.6)

Assessment not done 06 (15.4) 01 (3.3)
Lost to follow —up 05/06 0101
Death 01/06 None

Relapse 13 (59.1) 11(36.6)

Variables N (%) Biweekly N (%) Weekly

Regimen Regimen

Hematological Toxicities

Anemia 08 (20.5) 3(10)

Thrombocytopenia 09 (23.1) 6(20)

Grade-3 05/09 None

Grade—4 04/09 01-Jun

Neutropenia 11 (28.2) 05(16.6)

Grade-1/ 2 07/11 05-May

Grade-3/ 4 04/11 None

TMA None 01(3.3)

Non hematological Toxicities

Fatigue 07 (17.9) None

Neuropathy (grade-1/2) 10 (25.6) 05(16.6)

Hypertension 20 (51.3) 08(26.6)

Cardiac failure None 02(6.6)

Hyponatremia 01 (2.6) None

Infections

Culture positive bacterial Infections 05 (12.8) 04(13.3)

Gram Positive 02/05 None

Gram Negative 03/05 04-Apr

Viral infections 04 (10.2) 03(10)

HINI1 02/04 03(10)

Rhinovirus and Coronavirus 01/04 None

Parainfluenza 01/04 None

Possible invasive fungal infections 06 (15.4) 02 (6.6)

Parasitic (Cryptosporodium) None 01(3.3)

Acute serous otitis media None 01(3.3)

Upper Respiratory Tract Infection (Unknown None 11(36.6)

Etiology)

Maintenance Therapy/AutoSCT

Post KPD, patients were taken for AutoSCT if willing,
otherwise were continued with maintenance therapy.

@ Springer

Median number of KPd cycles in transplant recipients and
non transplant recipients was 3 (2-6) and 6 (2—-13) cycles
respectively. Thirty (43.4%) patients received maintenance

therapy or autoSCT. N =

21(70%) patients were on
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Table 3 Maximum Tolerated dose of Carfilzomib in various studies

Study Median number of lines of therapy Maximum tolerated dose

Carfilzomib Pomalidomide Dexamethasone
S. Bringhen et al [5] 8 (1-21) 27 mg/mz(weekly) 4mg 20mg
Shah JJ et al [6] 6 (2-12) 20/27 mg/m2 (biweekly) 4mg 40mg
Sonneveld et al [7] 2 20/36 mg/mz(biweekly) 4mg 20mg
Our study (biweekly) 3 (1-15) 20/27 mg/m* (biweekly) 4mg 40mg
Our study (weekly) 2 (1-5) 36 mg/m2 (weekly) 4mg 20/40 mg

maintenance (carfilzomib-dexamethasone = 5, pomalido-
mide-dexamethasone = 9 and pomalidomide = 8). Nine
(30%) patients received SCT. Median number of days from
last day of KPd therapy till day of CD34+stem collection
was 23 days (14—42 days) and median CD34+ cell dose
was 5 x 10%kg (2.83 x 10%kg — 7.5 x 10%kg). Post-SCT
response status was CR = 1, VGPR = 7 and PR = 1. Of
these, 8 received maintenance {bortezomib/pomalido-
mide:(n = 1), pomalidomide/dexamethasone:(n = 35),
bortezomib:(n = 1), pomalidomide (n = 1)}. One patient
received KPd as a consolidation therapy followed by
pomalidomide maintenance.

Relapse and Mortality

Amongst 49 patients who achieved response, relapse rate
was 34.7%(n = 24) whereas 26%(n = 18) had PD. Mortality
rate was 2.5%(n = 1) and 10%(n = 3) in biweekly and
weekly groups respectively. The commonest cause of death
was PD and sepsis.

Survival Outcome

At a median follow-up of 18 months, the estimated median
PFS was 11.3 months (95%C.I. 8.3-14.2) (Figure la)
whereas the estimated median OS was 28 months (95%C.I.
20.4-35.5) for the entire cohort (Figure 1b).

Discussion

With the emergence of novel agents survival rates have
significantly improved for MM patients but relapses still
remains one of the important bottleneck. Various combi-
nation of PIs with IMiDs agents for myeloma therapy have
been studied and proved as an effective therapy.

This retrospective study is conducted look for efficacy
and toxicity profile of KPd regimen in a heavily pretreated
patient population. Most of the patients (84%) were
refractory to both bortezomib and IMids (Bortezomib only
= 56%, IMid only = 63.8%). Despite this fact, more than
half of our patients responded with ORR of 65.2% (CR/

@ Springer

VGPR/PR) in biweekly and 90% (VGPR/ PR) in once
weekly regimen after 2 cycles. In studies on biweekly KPD
regimen by Shah JJ et al [6] and Sonneveld et al [7], ORR
was 50% and 87% respectively. For once-weekly KPd S.
Bringhen et al [5] reported ORR of 62%. We observed
ORR of 83.3% with 6.6%:CR, 50%: >VGPR, 26.6%:PR at
last visit. ORR was better in our study probably because of
lesser no. of previous lines of therapy and higher Maximum
Tolerated Dose (MTD) (carfilzomib @36mg/m2) in
weekly regimen. MTD in various studies has been shown
in Table 3. Although we observed huge difference in ORR
in the two regimens probably due to differences in previous
lines of therapies in both groups. Despite good response
rates, 34.78% (biweekly:n = 13 and weekly:n = 11) patients
had relapse in our study. PD was seen in 18.8% (bi-
weekly:n = 11; weekly:n = 2). In contrast to our result, only
9% patients had PD in the study by Shah et al [6].
Although KPd is an effective regimen, it comes at the
cost of significant toxicities. In our study, grade-4 haema-
tological toxicities were common, whereas non haemato-
logical toxicities were Hematological
toxicities observed were thrombocytopenia (23.1%) versus
(20%), neutropenia (28.2%) versus (16.6%) and anemia
(20.5%) versus (10%) in biweekly and once weekly regi-
mens respectively which is comparable to other studies. In
biweekly regimen study by Shah JJ et al [6], hematologic
AEs were thrombocytopenia and anemia in 16% and 59%
of patients respectively. Sonneveld et al [7] also reported
grade-3/4 hematological toxicity in 30% of patients. Sim-
ilarly in once weekly regimen by S. Bringhen et al [5]
haematological AEs occurred in n = 37(79%). In our study
nonhematological AEs were mostly infections and cardio-
vascular. Other notable non-hematological toxicities were
hypertension (n = 20 vs. 8) , peripheral neuropathy (n = 10
vs. 5) and respiratory infections (n = 4 vs. 3) respectively.
Non-hematologic AEs (Grade >3) reported by Shah JJ et al
[6] included CHF, fluid overload, dyspnea, acute renal
failure, peripheral neuropathy and infections. Sonneveld
et al [7] had reported cardiovascular events (5%), respira-
tory events (5%), infections (20%) and neuropathy (3%) as
non-hematologic (grade-3/4) AEs. Similarly S. Bringhen

uncommon.
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Table 4 Comparison with other studies

Characteristics Our Study Bringhen et al [5] Shah et al [6] Sonneveld et al [7] PX-171-004 Trial PX-171-003-A0
Trial
(VijRetal) [13] (Jagannath S
et al) [14]
Protocol Intravenous 28-day cycles of  Carfilzomib IV on Intravenous Intravenous Carfilzomib 20
Carfilzomib was oral days 1, 2, 8, 9, carfilzomib (20/ carfilzomib 20 mg/m (2)
given on day 1-2,  Pomalidomide at 15, and 16 36mg/m2, days mg/m (2) for all intravenously
7-8 and 15-16 of fixed dose of 4 (starting dose of 1,2,8,9,15,16) treatment cycles, on days 1, 2,
each cycle. The mg on days 1-21 20/27 mg/m (2)), with and Cohort 2, 8,9, 15, and
dose of (1 week off), pomalidomide Pomalidomide scheduled to 16 every 28
Carfilzomib@20 oral or once daily on (4 mg days 1-21)  receive 20 mg/m  days for up to
mg/m2 on day intravenous (iv) days 1 to 21 (4 and (2) for cycle 1 12 cycles.
1-2 and thereafter =~ Dexamethasone mg as the initial Dexamethasone and then 27 mg/
@27mg/m?2 from 40 mg on days 1, dose level), and (20mg days m (2) for all
week 2 (cycle-1) 8, 15, 22 and iv dexamethasone 1,2,8,9,15,16). subsequent
and @27mg/m2 Carfilzomib at (40 mg oral or Patients who had cycles.
from cycle 2 escalating doses IV)ondays 1,8,  not previously
onwards) was on days 1, 8, 15. 15, and 22 of received HDM/
given. Escalation 28-day cycles. ASCT, HDM
Pomalidomide started at the (200 mg/m2)
@4mg orally for dose of 36 mg/ was
once a day for m2 (0 level) and administered
21/28 days and used a standard followed by
Dexamethasone 343 schema autologous stem
20mg/IV weekly based on dose- cell
limiting transplantation
toxicities with stem cells
(DLTs) harvested during
occurring in after induction
cycle 1. therapy in the
Treatment was EMNO?2 trial.
continued until Consolidation
relapse or consisted of 4
intolerance. additional cycles
of KPd, identical
to the induction
cycles. Patients
with
stable disease or
better received
Pomalidomide
4mg w/o
Dexamethasone
in 28 days cycles
until
progression.
ORR 65.20% 58% 50% 87% 42.4% in Cohort 1  16.70%
and 52.2% in
Cohort 2
Discontinuation N =4 were lost to  — N =31 - N =170 -
Rate follow-up and N
=10 due to PD
Median No. of 2 (1-15) - 6 (2-12) 2 2 (1-4) -
Previous Lines
of Therapies
Hematological 30%
(Grade-3/4)
Toxicities
Thrombocytopenia 23.1% (biweekly 13% N=7 NA 13.20% 50%

regimen) 20%
(weekly regimen)
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Table 4 continued

Characteristics Our Study Bringhen et al [5]

Shah et al [6]

PX-171-004 Trial PX-171-003-A0
Trial
(Jagannath S

et al) [14]

Sonneveld et al [7]

(Vij R et al) [13]

Neutropenia 28.2% (biweekly 65%
regimen) 16.2%
(weekly regimen)

20.5% (biweekly -
regimen) 10%
(weekly regimen)

PES Median PFS of

entire cohort 11.3

months (95%C.I.

Anemia

Median9.5 months

Median 7.2
months (95%
C.I. 3-9 months)

NA 13.20% -
NA 41.90% 73.90%

Median PFS was
18 months.

Median PFS was  —
8.3 months (95%
C.I. 6-12.3) for

8.3-14.2) cohort 1 and not
reached for
cohort 2
(O] Median OS of Median OS was Median OS was Median OS was Median OS was -
entire cohort was not reached 20.6 months not reached not evaluable for
28 months (95% C.1. either cohort
(95%C.1. 11.9-28.7
20.4-35.5) months)
Mortality Rate N=3(1250%) N - N=2 N=3 N=4 -

=1 (biweekly
regimen) N = 2
(weekly regimen)

et al [5] observed infections (11%), vascular events (9%)
and cardiac events (4%).

Similar results were observed in single centre Turkish
study where most common haematological AEs were
thrombocytopenia, anemia and neutropenia in 38%, 38%
and 28.5% respectively whereas non-hematological events
were fatigue (71.4%), nausea (66.7%) and dyspnoea
(28.5%) [11].

Another study from Israel [12] showed haematological
toxicities such as anemia (76.3%), thrombocytopenia
(75.6%) and non-hematological toxicities were cardiac
related. Our results are comparable with these studies as
well, with a non-caucasian population.

We encountered various infections in our study popu-
lation. In biweekly and weekly regimen any grade infec-
tious complications were seen in 15 (38.4%) and 20
(66.6%) patients respectivley. Common infections in
biweekly regimen  were  bacterial{5(12.8%)},viral
{4(10.2%)} and possible IFI {6(15.4%)}. Whereas in once
weekly regimen, mainly bacterial infections were encoun-
terd {4(13.3%)}Shah JJ et al [6] and Sonneveld et al [7]
reported infectious complication in 28.1% and 20% of
patients respectively whereas S. Bringhen et al [5] reported
grade-3/4 infections in n = 5 (11%).

In our study, median PFS was 11.3 months (95%C.1.
8.3—14.2) whereas the estimated median OS was 28 months
(95%C.1. 20.4-35.5) for the entire cohort. . In the study by
Shah et al [6] at a median follow-up of 26.3(range
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1-37)months, median PFS and OS was 7.2 (95% C.IL
3-9)months and 20.6 (95% C.I. 11.9-28.7)months respec-
tively. Comparison with other studies shown in Table 4.

In our study mortality was 2.5% versus 10% due to PD
in biweekly and once weekly cohorts respectively. In
contrast, mortality rate was 9.5% in Turkish study [11] and
all were treatment related. Similarly, Shah et al [6] reported
2 deaths due to pneumonia and pulmonary embolism.
Sonneveld et al [7] also observed 3 deaths due to cardiac
toxicity and pneumonia whereas S. Bringhen et al [5] had
no treatment related mortality in their study.

Although carfilzomib discontinuation had been observed
in our weekly KPD cohort due to treatment related toxic-
ities, no patient discontinued KPd therapy in biweekly
regimen for the same.

In overall study period, 9patients received autoSCT and
21 patients received maintenance therapy ({carfilzomib-
dexamethasone:(n = 5), pomalidomide-dexamethasone:(n
= 9), pomalidomide:(n = 7)}. However, there was signifi-
cant number of progression (26%) and relapses (34.7%)
which questions the real effectiveness of this regimen in
long term.

We acknowledge that our study had limitations like its
retrospective nature, fewer patients and shorter duration of
follow-up. In addition, cytogenetics for risk stratification
was not available for all patients, hence we could not
correlate response rate with R-ISS, especially in high risk
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myeloma. Possible IFI were not proven microbiologically
and hence could be overestimated.

In conclusion, results of our study showed that KPd
regimen is capable of serving as a bridge to AutoSCT in
RRMM. However, this comes at the cost of significant side
effects. Our experience demands further clinical trials on
these novel agents with different dosing regimens, schedule
and various combinations.
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