
TWICE WEEKLY CARFILZOMIB IS AN ACCEPTED TREATMENT BY PATIENTS WITH 
MULTIPLE MYELOMA WHO HAVE RECEIVED AT LEAST ONE PRIOR THERAPY

INTRODUCTION
Carfilzomib (Kyprolis®) has shown an improved overall survival and a good tolerability in two phase 3 studies (ASPIRE, 
ENDEAVOR) in patients with relapsed or refractory multiple myeloma and, thus, received market approval in the combi-
nation regimens carfilzomib/lenalidomide/dexamethasone (CAR/LEN/DEX) and carfilzomib/dexamethasone (CAR/DEX)1–5. 
CAR is intended to be given twice weekly in both regimens. In daily practice, poor adherence and persistence to antican-
cer treatment are serious issues as nonadherence has been shown to lead to higher treatment failure rates, worse outco-
me and higher total costs of care.  

The key objective of the CARO study is to collect real-world data on the implementation of the recently approved regi-
mens CAR/LEN/DEX and CAR/DEX in routine clinical practice in Germany with a special focus on treatment adherence.

RESULTS
From 10/2016 through 10/2017, 102 patients have been enrolled, 
thereof 68 patients into the CAR/LEN/DEX cohort and 32 patients 
into the CAR/DEX cohort. Here, the focus is on the real-world 
implementation of the recommended dosing regimen in patients 
who received CAR/LEN/DEX (N=64). Median age of patients was 
72.3  years (range 43.4–84.3), 45.3% were female and 70.3% 
of patients had a good performance status with a Karnofsky  
performance score between 80 and 100. Baseline patient 
characteristics are depicted in Table 1.

Carfilzomib
•	The mean relative dose intensity of CAR was 88.1%. 

•	1368 of the scheduled 1591 CAR administrations (86.0%) were 
given on time. 

�� 7.9% (n=125) of administrations in 43.8% (n=28) of patients 
were omitted. 

�� 5.0% (n=80) of administrations in 62.5% (n=40) of patients 
were delayed.

�� 1.1% (n=18) of doses in 18.8% (n=12) of patients were 
administered earlier than planned.

•	1328 of 1466 CAR administrations (90.6%) were given at the 
recommended dose. 

�� 6.2% (n=91) of doses in 23.4% (n=15) of patients were 
reduced.

�� 3.2% (n=47) of doses in 7.8% (n=5) of patients were increased. 
(Meanwhile, critical data review revealed that none of the 
documented ‘increased’ CAR doses was in fact increased.)

METHODS
Study design and participants
The prospective, multicenter, non-interventional CARO study 
was designed to collect data on 300 multiple myeloma patients 
treated with CAR/LEN/DEX or CAR/DEX according to the Summary 
of Product Characteristics (SmPC) from 90 sites across Germany. 

Objectives
The primary objective is patients’ adherence to the CAR therapy 
(i.e., the extent to which a patient’s actual administered medication 
corresponds to the prescribed medication; refer to Figure 1). 
Secondary objectives are patients’ adherence to LEN and DEX 
as well as the evaluation of the real-world implementation of 
the recommended dosing regimens (i.e., the extent to which the 
actual administered medication corresponds to the recommended 
medication according to current SmPC; refer to Figure 1) in clinical 
routine. Exploratory objectives are effectiveness, safety and health-
related quality of life. 

Interim analysis
The first pre-planned interim analysis of the CARO study was 
scheduled to assess the primary and secondary endpoints 
12 months after the recruitment of the first patient. The primary 
analysis population (full analysis set (FAS)) comprised all patients 
of the respective cohort who received at least one dose of CAR. 
Descriptive statistics were used to analyze the data.

CONCLUSION
According to our interim results, 86% of CAR administrations were given as scheduled and more than 
90% of administrations were given at the recommended dose. Modifications of the recommended CAR 
regimen were mainly due to safety issues or organizational reasons, but not due to lack of adherence. 
Though, despite the required twice weekly dosing schedule, the CAR regimen appears to be a well-accepted 
treatment by multiple myeloma patients. Results need to be confirmed in the final analysis.

INTERIM RESULTS OF THE CARO STUDY

Table 1

Characteristic FAS (N=64)

Age at date of informed consent, years

Median 72.3

Range 43.4 – 84.3

Gender, n (%)

Female 29 (45.3)

Male 35 (54.7)

Ethnicity, n (%)

Caucasian 62 (96.9)

Other/Unknown 2 (3.1)

Karnofsky Performance Status, n (%)

80-100 45 (70.3)

≤70 16 (25.0)

Missing 3 (4.7)

 
Table 1 – Basic demographics

Table 3

Timing (N=64) Dosing (N=63)

No admin, 
n (%)

Delayed,  
n (%)

Earlier,  
n (%)

Reduced,  
n (%)

Increased, 
n (%)

Any Reason 19 (29.7) 30 (46.9) 3 (4.7) 37 (58.7) 3 (4.8)

Adverse Event 15 (23.4) 14 (21.9) 0 12 (19.0) 2 (3.2)

Organizational 
Reason

0 16 (25.0) 2 (3.1)  3 (4.8) 1 (1.6)

Nonadherence 4 (6.3) 8 (12.5) 0 4 (6.3) 0

Other 1 (1.6) 4 (6.3) 1 (1.6) 20 (31.7) 0

Multiple reasons may apply for one patient 
 
Table 3 
Reasons for lenalidomide therapy modifications [patient-based]

Table 2

Timing (N=64) Dosing (N=64)

No admin, 
n (%)

Delayed, 
n (%)

Earlier, 
n (%)

Reduced, 
n (%)

Increased, 
n (%)

Any Reason 28 (43.8) 40 (62.5) 12 (18.8) 15 (23.4) 5 (7.8)

Adverse Event 21 (32.8) 20 (31.3) 0 6 (9.4) 0

Organizational 
Reason

5 (7.8) 27 (42.2) 12 (18.8) 1 (1.6) 2 (3.1)

Nonadherence 5 (7.8) 6 (9.4) 1 (1.6) 3 (4.7) 0

Other 5 (7.8) 3 (4.7) 2 (3.1) 5 (7.8) 3 (4.7)

Multiple reasons may apply for one patient. 
 
Table 2 
Reasons for carfilzomib therapy modifications [patient-based]
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1Extent to which patient’s actual administered medication corresponds to the recom-
mended medication according to current Summary of Product Characteristics (SmPC); 
2Extent to which patient’s actual administered medication corresponds to the prescri-
bed medication; 3Predefined reasons for nonadherence to carfilzomib are: Patient did 
not appear as scheduled, Patient asked for delay/ modified schedule/ therapy break.

Table 4

Timing (N=63) Dosing (N=62)

No admin, 
n (%)

Delayed,  
n (%)

Earlier,  
n (%)

Reduced,  
n (%)

Increased, 
n (%)

Any Reason 27 (42.9) 37 (58.7) 15 (23.8) 24 (38.7) 1 (1.6)

Adverse Event 15 (23.8) 19 (30.2) 1 (1.6) 4 (6.5) 0

Organizational 
Reason

6 (9.5) 25 (39.7) 13 (20.6) 4 (6.5) 0

Nonadherence 10 (15.9) 5 (7.9) 2 (3.2) 4 (6.5) 0

Other 4 (6.3) 3 (4.8) 2 (3.2) 16 (25.8) 1 (1.6)

Multiple reasons may apply for one patient. 
 
Table 4 
Reasons for dexamethasone therapy modifications [patient-based]

Lenalidomide
•	The mean relative dose intensity of LEN was 71.9%. 

•	4034 of the scheduled 5251 LEN administrations (76.8%) were 
given on time. 

�� 5.5% (n=291) of administrations in 29.7% (n=19) of patients 
were omitted. 

�� 16.5% (n=868) of administrations in 46.9% (n=30) of 
patients were delayed.

�� 1.0% (n=50) of doses in 4.7% (n=3) of patients were 
administered earlier than planned. 

•	2521 of 4960 LEN administrations (50.8%) were given at the 
recommended dose. 

�� 48.3% (n=2398) of doses in 58.7% (n=37) of patients were 
reduced.

�� 0.7% (n=33) of doses in 4.8% (n=3) of patients were 
increased. (Critical data review on documented ‘increased’ 
LEN doses is pending.) 

Dexamethasone
•	The mean relative dose intensity of DEX was 78.9%. 

•	909 of the scheduled 1066 DEX administrations (85.3%) were 
given on time. 

�� 6.4% (n=68) of administrations in 42.9% (n=27) of patients 
were omitted. 

�� 6.4% (n=68) of administrations in 58.7% (n=37) of patients 
were delayed.

�� 2.0% (n=21) of doses in 23.8% (n=15) of patients were 
administered earlier than planned. 

•	741 of 998 DEX administrations (74.2%) were given at the 
recommended dose. 

�� 24.5% (n=245) of doses in 38.7% (n=24) of patients were 
reduced.

�� 1.2% (n=12) of doses in 1.6% (n=1) of patients were increased. 
(Critical data review on documented ‘increased’ DEX doses 
is pending.) 

For reasons and patient-based evaluations refer to Figure 2-4 and 
Table 2-4.
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Figure 1 – Implementation of SmPC and patients’ adherence
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Abbrevations: 
FAS: Full Analysis Set | CAR/DEX: Carfilzomib/Dexamethasone 
| CAR/LEN/DEX: Carfilzomib/Lenalidomide/Dexamethasone | 
SmPC: Summary of Product Characteristics
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