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Abstract

Background. The two-drug regimen Kd-70 (carfilzomib at a dose of 70 mg/m? with dexamethasone)
is a recommended treatment option for patients with relapsed or refractory multiple myeloma, according
to both American and European quidelines. However, aside from the A.R.R.O.W. trial, real-world data on its
effectiveness remain limited.

Objectives. We aimed to assess the effectiveness of the two-drug regimen Kd-70 in real-world practice.

Materials and methods. We analyzed data from the Polish Ministry of Health registry, which included
412 patients treated with the Kd-70 regimen in Poland.

Results. The overall response rate (ORR) was 67.15%, comparable to the A.R.R.O.W. trial. However, the com-
plete response (CR) rate (5.3%) and very good partial response (VGPR) rate (9.59%) were lower than those
reported in the A.R.R.O.W. study. Notably, Kd-70 showed significantly lower efficacy in patients who required
treatment for primary resistance or disease progression within the 1 year after diagnosis. In contrast,
the number of prior treatment lines did not impact the regimen’s effectiveness.

Conclusions. In real-world clinical practice, the Kd-70 regimen demonstrated an ORR comparable to that
observed in the ARR.OW. trial. However, the (R and VGPR rates were lower. These findings underscore
the need for further investigation into factors influencing treatment outcomes in this patient population.
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Highlights

pivotal clinical data.
(VGPR; 9.6%) fell below trial benchmarks.
reduced Kd-70 effectiveness.

treatment regimens.

+ Real-world Kd-70 regimen matches A.R.R.O.W. trial overall response rate (ORR): Achieved a 67.2% ORR, mirroring
+ Lower deep-response rates vs A.R.R.O.W Complete responses (CR; 5.3%) and very good partial responses
+ Primary resistance limits early efficacy: Patients progressing within 12 months of diagnosis showed significantly

« Prior therapy lines don’t impact Kd-70 success: Efficacy remained consistent regardless of the number of previous

Background

The A.R.R.OW. trial demonstrated that once-weekly dos-
ing of carfilzomib (70 mg/m?) in combination with dexa-
methasone (Kd-70) is more effective than the traditional
twice-weekly dosing of carfilzomib (27 mg/m?) in patients
with relapsed and refractory plasma cell myeloma (RRMM).!
Specifically, progression-free survival (PFS) was significantly
improved with the Kd-70 regimen (11.2 months vs 7.6 months,
p =0.003), while maintaining a similar safety profile. This reg-
istration study provides the evidence supporting the imple-
mentation of the Kd-70 regimen into clinical practice. Accord-
ing to the National Comprehensive Cancer Network (NCCN)
guidelines, as well as the European Hematology Association
— European Society for Medical Oncology (EHA-ESMO)
recommendations, the Kd-70 schedule is a treatment option
for selected previously treated myeloma patients.>* Although
6 years have passed since the publication of the A.R.R.O.W.
study results, to the best of our knowledge, only 1 publication
has been released to date regarding the effectiveness of this
two-drug regimen with carfilzomib at a 70 mg/m? dosage
in clinical practice.

Objectives

We aimed to assess the effectiveness of the two-drug regi-
men Kd-70 in real-world clinical practice, focusing on its per-
formance in everyday clinical settings. We evaluated the re-
sponse to Kd-70 and PDS in patients with RRMM, considering
factors such as monoclonal protein type, age, the number
of prior treatment lines, and the time since diagnosis.

Materials and methods

According to the Polish guidelines published between
2018 and 2023, the standard first-line therapy in Poland for
transplant-eligible patients included bortezomib, thalido-
mide and dexamethasone (VTD). For patients ineligible for
transplantation, the recommended regimen was melpha-
lan, prednisone, and thalidomide (MPT).

Kd-70 was available during that period of time for 2™,
3'd- and 4"-line treatment under a ministry-regulated drug
—access program. Lenalidomide with dexamethasone (LD)
and daratumumab with bortezomib and dexamethasone
(DVD) were also available through the same program.*®
In accordance with the guidelines of the Polish Ministry
of Health, baseline patient demographics, clinical data and
treatment outcomes for all patients treated within the drug
programs had to be reported to the Ministry’s registers.
We assumed that all patients met the eligibility criteria
for the drug program that were in effect during the study
period. These criteria included 1-3 prior therapy lines, no
heart failure of New York Heart Association (NYHA) class
III or IV, and no other cardiac contraindications to the use
of carfilzomib, as well as sufficient bone marrow func-
tion, indicated by appropriate hematological parameters.
We conducted an analysis of data from 412 consecutive
patients reported in the Ministry of Health’s electronic
records in Poland, covering the period from May 1, 2021,
to April 5,2023. The treatment protocol involved adminis-
tering intravenous carfilzomib at 20 mg/m? for the 1*t dose
in the first cycle, followed by 70 mg/m? in subsequent weeks
(on days 1, 8 and 15), in combination with oral dexameth-
asone (40 mg) once weekly, in 28-day cycles. Treatment
was to be continued until evidence of disease progression.
The primary endpoint of our study was the overall response
rate (ORR). We analyzed various clinical data available
in the Ministry’s records, including monoclonal protein
type, age, gender, therapy line, and time since diagnosis,
to identify response predictors. The current International
Myeloma Working Group (IMWG) criteria were used to as-
Sess responses.

Statistical analyses

Data from all eligible patients were collected using a stan-
dardized, anonymized case report form. The collected vari-
ables included patient age, gender, M protein type, number
of previous treatment lines, time from diagnosis to Kd-70
treatment, response to Kd-70 treatment, time to disease
progression, and time to death. The distribution of con-
tinuous variables was assessed. Since age did not follow
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anormal distribution, as confirmed with the Shapiro—Wilk
test (W = 0.9765, p < 0.001), it was reported as the median
and interquartile range (IQR). Categorical variables were
summarized as frequencies and percentages based on avail-
able data. Comparisons between groups based on response
to Kd-70 treatment were performed using the x? test for
categorical variables. Progression-free survival was defined
as the time from the initiation of Kd-70 treatment to disease
progression, death from any cause or the end of the obser-
vation period. Overall survival (OS) was defined as the time
from the initiation of Kd-70 treatment to death from any
cause or the end of the observation period. The probabili-
ties of PFS and OS were estimated using the Kaplan—Meier
method. All statistical analyses were performed using Sta-
tistica v. 13.3 (TIBCO Software Inc., Palo Alto, USA).
This study was conducted in accordance with the prin-
ciples outlined in the Declaration of Helsinki. The study
was approved by the Bioethics Committee of Wroclaw
Medical University, Poland (approval No. KB 208/2023).

Results
Patients’ characteristics

The median age of the patients was 67 years (IQR:
61-72). There were 190 women (46.1%) and 222 men
(53.9%). The majority of patients (74.8%) had an Eastern
Cooperative Oncology Group (ECOQG) performance sta-
tus of 1. Monoclonal protein characteristics were typi-
cal, with dominance of immunoglobulin G (IgG) (57.6%)
in the heavy chain and kappa (67.5%) in the light chain.
Selected laboratory and demographic characteristics are
provided in Table 1. All patients were required to have
adequate heart function, with an ejection fraction >40%,

Table 1. Selected demographic and laboratory characteristics of patients
treated with the Kd-70 regimen in Poland

Feature | n (%) or median (Q1-Q3)
Age [years] 67 (61-72)
female 190 (46.1)
Sex
male 222 (53.9)
ECOGT1 308 (74.8)
ECOG scale
ECOG2 104 (25.3)
IgG 237 (57.6)
IgA 86 (20.9)
M protein
type IgM 1(0.2)
light chain disease 118 (28.6)
non-secretory 16 (3.9)
Number 1 210(51.0)
of previous 2 123 (29.8)
therapy lines 3 79(19.2)

Q1 - lower quartile; Q3 — upper quartile; ECOG - Eastern Cooperative
Oncology Group; M protein — monoclonal protein.
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as patients with an ejection fraction <40% were excluded.
Fifty-one percent of patients had received 1 prior line
of treatment.

Response rate

Response to treatment was assessed in 344 patients, with
34 early deaths (ED) observed. Early deaths had occurred
before assessment was conducted and were considered
treatment failure, i.e., lack of response. In an additional
68 patients, the effectiveness of therapy was not assessed
at the time of data collection. The ORR was 67.15%. Just
under 15% of patients achieved a complete response (CR)
or very good partial response (VGPR), approx. 52% met
the criteria for a partial response (PR), and nearly 33% did
not achieve a sufficient treatment effect (stable disease
(SD), progressive disease (PD) or ED). Nearly 10% (34/344)
of patients died before response assessment could be con-
ducted. The best response achieved after a median of 2 cy-
cles (range: 1-4) is shown in Fig. 1. There was no differ-
ence in response rate based on patients’ age or the number
of prior therapy lines (Table 2). The stratification into age
groups, including the 40—49 age range, also did not reveal
statistically significant differences in response to the Kd-70
regimen. However, our observations revealed a significant
difference in ORR between patients who received Kd-70
within 1 year of diagnosis and those who received treat-
ment later. Specifically, the ORR was 50% in the former
group, compared to 72.7% in the latter group (p = 0.00003)
(Table 3). Therapy was discontinued in 197 patients (47.8%)
after a median of 4 cycles (range: 1-19 cycles) of Kd-70 due
to various reasons (n = number of patients): no response
(n = 120), death (n = 45) and toxicities (n = 22). In 6 pa-
tients, Kd-70 was not continued after autologous stem
cell transplantation. In 4 patients, the reason for therapy
termination was not provided. Among the 87 patients di-
agnosed <1 year before the introduction of Kd-70, therapy
was discontinued in 58 (66.6%) cases, while in those di-
agnosed >1 year prior, therapy was discontinued in 42.7%
(139/325) of cases.

Survival

The median follow-up time was 8 months (range:
1-23 months). The median progression-free survival
(PFS) was 7.2 months (95% confidence interval (95% CI):
6.1-8.4), with a 1-year PFS rate of 35.1% (95% CI: 31.1-39.3)
and a 1-year OS rate of 85.6% (95% CI: 62.0-95.6). A total
of 45 deaths (10.9%) were reported during the follow-up
period. The majority of these deaths, 34 in total, occurred
before response assessment was conducted (ED). In most
cases, no cause of death was reported, except for 5 patients
in whom disease progression was noted. The death rate
in patients treated with Kd-70 within 1 year of diagnosis
was 20.7% (18/87), compared to 8.3% (27/325) in those di-
agnosed more than 1 year before Kd-70 implementation.
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Fig. 1. Best response achieved during Kd-70 therapy

CR - complete response; VGPR - very good partial response; PR — partial response; SD + PD - stable disease and progressive disease.

Table 2. Relationships between response to treatment and patients’ age and previous therapy lines in the x? independence test

Parameter PR >0+ FD ‘
n (%) n (%)
Age
Age: <60 years 74 5(6.8) 5(6.8) 35(47.3) 22(29.7) 7(9.5) 45 (60.8)
Age: 60-69 years 147 7 (4.8) 15(10.2) 77 (52.4) 31 (21.1) 17(116)  10.89 0.21 99 (67.4) 207 0.36
Age: >69 years 123 6(4.9) 13(10.6) 68 (55.3) 26 (21.1) 10 (8.1) 87 (70.7)
Number of prior therapy lines
Kd-70 as 2 line 180 7(3.9) 21(11.7) 97 (53.9) 39(21.7) 16 (8.9) 125 (69.4)
Kd-70 as 3 line 97 9(93) 8(83) 46 (47.4) 24 (24.7) 10(10.3) 7.62 047 63 (64.9) 0.18 091
Kd-70 as 4" line 67 2(3) 4(6) 37(55.2) 16 (23.9) 8(11.9) 43 (64.2)

CR - complete response; VGPR - very good partial response; PR — partial response; ORR — overall response rate (CR + VGPR + PR); SD - stable disease;
PD - progressive disease; *in early deaths (ED) response was not assessed; n — number of patients.

Table 3. Relationships between Kd-70 timeline and its effectiveness in the x? independence test

e e e Kd-70 <1 ye:(r){;(l)r::d%gnosis (n, %) Kd-70 >1 yeta;rtgrlor:n:dzizgnosis (n, %)
CR 0 18 (6.7)
VGPR 709.2) 26 (9.7)
PR 29 (38.2) 151 (45.3) 2142 0.0003
SD+PD 26 (34.2) 53(19.8)
ED before response assessment 14 (18.4) 20 (7.5)
ORR (CR +VGPR + PR) 38 (50) 195 (72.7) 14.03 0.0002

CR - complete response; VGPR - very good partial response; PR — partial response; ORR — overall response rate (CR + VGPR + PR); SD - stable disease;
PD — progressive disease; *in early deaths (ED) response was not assessed.

Discussion 2021 under the ministry-regulated access to the drug pro-
gram. We analyzed the information available in the minis-

The two-drug Kd-70 regimen (carfilzomib 70 mg/m? and try’s records for all patients treated in the country (n = 412)
dexamethasone) was approved for use in Poland in May from May 1, 2021, to April 5, 2023. Upon reviewing
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the collected data, we compared the obtained results with
the findings of the registry study. Noteworthy distinc-
tions emerged between the Polish Kd-70 population and
the A.R.R.O.W. study. Our study group comprised patients
treated with Kd-70 after 1-3 prior lines of therapy, whereas
in the A.R.R.O.W. study, patients had received 2 or 3 prior
lines of treatment, according to the inclusion criteria. Ad-
ditionally, in our dataset, patients’ ECOG scores ranged
from O to 2, while in the A.R.R.O.W. study, the inclusion
criterion was ECOG scores of 0-1.°

Recently, an analysis of 114 cases of RRMM treated with
Kd-70 in Japan, the “Weekly-CAR” study, was published.
However, comparing our observations with the cohort de-
scribed in this analysis is challenging due to differences
in patient characteristics. In the mentioned study, more
than 48% of the patients had previously received at least
4 lines of treatment.’

The ORR reported in our study, 67.15%, closely mirrored
the outcomes documented in the A.R.R.O.W. study, where
the ORR ranged between 61% and 65%, and in the Japanese
publication, which reported an ORR of 66.3%. However,
our Kd-70 population exhibited a lower percentage of CR
and VGPR compared to the A.R.R.O.W. and “Weekly-CAR”
studies. The therapeutic benefits of Kd-70 were evident
regardless of age and the number of prior therapy lines,
consistent with observations from the A.R.R.O.W. study.®

We were unable to find any publications on the clinical
use of Kd-70 beyond the “Weekly-CAR” project. Therefore,
we briefly compare our results with studies that exclusively
or primarily involve earlier versions of the Kd regimen,
including the twice-weekly administration of carfilzomib.

In a prospective observational study (n = 273; carfilzo-
mib at a dose of 20/56 mg/m? weekly), the ORR was 63%
in patients who had previously received an average of 2
or 3 lines of treatment. The mortality rate ranged from 7%
in groups without lenalidomide resistance to 9% in those
with lenalidomide resistance.®

Comparable ORR values were reported in a study by Ter-
pos et al.,” with an ORR of 62.1% (n = 93; carfilzomib
at a dose of 20/56 mg/m? weekly), and by Onda et al., with
an ORR of 62% (n = 41 for Kd-56 and n = 9 for Kd-70).1°

In another observational study (n = 103; carfilzomib
at a dose of 20/56 mg/m? weekly), the ORR was 54.7%.
Notably, nearly 36% of patients in this cohort were treated
with this regimen as the 5% or later line of therapy.!!

An assessment of the safety profile based on the avail-
able data was not possible. We found that Kd-70 therapy
was discontinued after an average of 4 cycles in the Polish
patient population. The primary reason for discontinua-
tion was lack of efficacy, followed by the occurrence of ad-
verse effects. This is consistent with observations from
the “Weekly-CAR” project.’

Our analysis revealed a significant distinction among
patients treated with Kd-70 within the 1% year of diagnosis.
This subgroup demonstrated significantly poorer outcomes
compared to those who received Kd-70 at a later stage.
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These outcomes included a lower response rate, higher
mortality and more frequent discontinuation of Kd-70 ther-
apy. This disparity suggests a potential association between
treatment refractoriness to Kd-70 in patients treated within
1 year of diagnosis and the presence of primary resistance,
characterized by a more aggressive clinical course.

Limitations

This study has several limitations, primarily stemming
from its retrospective design and the limited clinical data
available in the ministry’s drug program registries. Nota-
bly, the absence of information on patients’ genetic profiles
and the specific types of adverse events limits the ability
to conduct a more comprehensive and detailed analysis.
Nevertheless, it is important to note that these data provide
valuable insights derived from real-world practice involving
the two-drug Kd-70 regimen in a substantial population
of patients with relapsed and refractory multiple myeloma.

Conclusions

In real-world practice, the Kd-70 regimen yielded a com-
parable ORR to the results observed in the A.R.R.O.W. trial,
but with a lower rate of CR and VGPR. Notably, treatment
outcomes with the Kd-70 regimen during the 1% year fol-
lowing diagnosis were markedly inferior compared to those
in patients with a more extended treatment history. This dis-
crepancy may be attributed to primary resistance and a more
aggressive disease profile within this particular subgroup.
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