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Multiple myeloma (MM) is an incurable hematologic malignancy accounting for

1% of all cancers and is the second most common hematologic disorder.1,2

Patients with MM often experience relapse after treatment and require multiple

lines of treatment (LOT) for managing their disease.3

Currently, there is no consensus on the treatment algorithm for relapsed or

refractory MM (RRMM), especially in patients with prior exposure to an

immunomodulatory agent, a proteasome inhibitor (PI), and daratumumab

(triple exposure).4

Recent real-world data for MM treatment patterns and outcomes are limited,

particularly for patients with RRMM.
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Baseline patient characteristics

Among the US Medicare patients, 1336 met the inclusion criteria; the mean age

(SD) at the index date was 71 (8.5) years and 705 (52.8%) patients were male

(Table 1).

The Southern US had the largest representation of patients (n=471, 35.3%).

The most common immunomodulatory drug and PI received during baseline

(≥6 months prior to index date; see Figure 1) were lenalidomide (n=829, 62.1%)

and carfilzomib (n=660, 49.4%), respectively.

Survival

Among the 1336 patients included in this study, 571 (42.7%) died following

triple exposure.

The median (range) number of days from the index date (start of first therapy after

triple exposure) until death was 173 (3–873) days.

The estimated median survival for patients following triple exposure was

approximately 450 days or 14.8 months (Figure 3).
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CE, continued enrollment; LOT, line of therapy; MM, multiple myeloma; PI, proteasome inhibitor.

Figure 3. Survival estimate for patients following triple exposure to 

daratumumab, an immunomodulatory agent, and a Pl

PI, proteasome inhibitor. 

Results

Conclusions
This study highlights wide variations in treatment regimens after triple exposure

to an immunomodulatory agent, a PI, and daratumumab.

Triplet regimens were predominant after the triple-class exposure.

Retreatment with the same agents was common during the follow-up period,

with three quarters of patients receiving PIs or immunomodulatory agents, and

half of patients receiving daratumumab.

Despite the high retreatment rate, the estimated survival following the triple

exposure was low, demonstrating the need for novel treatments that may

improve outcomes in patients with RRMM.
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This was a retrospective database analysis utilizing the Centers for Medicare and
Medicaid Services claims data during the study period of January 1, 2016, through
December 31, 2018 (Figure 1).

• The start of the study period was chosen to follow daratumumab (an anti-CD38
monoclonal antibody) market entry in the US (Food and Drug Administration
approval November 2015).5

Medicare patients diagnosed with MM, and with existing claims for an
immunomodulatory agent, a PI, and daratumumab (triple exposed) were eligible
for inclusion.

• Immunomodulatory agents included in this analysis were lenalidomide,
thalidomide, and pomalidomide.

• PIs included in this analysis were bortezomib, carfilzomib, and ixazomib.

• Daratumumab was the only anti-CD38 treatment available in the US at the time.

The index date for each patient was designated as the first observed claim for the
next LOT following the triple exposure (Figure 1).

At least 6 months of continuous health plan enrollment were required prior to the
index date (baseline) to evaluate patient demographic and clinical characteristics.

Patient data were assessed until the earliest of health plan disenrollment, patient
death, or end of study period (December 31, 2018).

Figure 1. Study design schema
Index LOT treatment patterns

The median (range) time from the first observed MM treatment to index date (see

design in Figure 1) was 511 days (32–1086).

The observed median (range) duration of index LOT during the follow-up period

(indicating time to either discontinuation 90-day gap, next LOT, death, or end of

study period), was 52 days (6–111).

The median (range) duration of follow-up was 223 days (3–886).

Almost half of patients were treated with triplet regimens at index LOT (n=660,

49.4%; Figure 2).

Among all patients, the most common index LOTs were daratumumab/

pomalidomide/dexamethasone (n=101, 7.6%), followed by elotuzumab/

lenalidomide/dexamethasone (n=70, 5.2%), and elotuzumab/dexamethasone

(n=66, 4.9%).

A total of 49 index drug regimens of distinct therapy combinations

or monotherapy were captured in this analysis.

Figure 2. Characteristics of index LOTs and top 5 drug regimens per each 

category (N=1336)

Ben, bendamustine; bor, bortezomib; car, carfilzomib; cyc, cyclophosphamide; dara, daratumumab; dex, dexamethasone; 

elo, elotuzumab; ixa, ixazomib; len, lenalidomide; LOT, line of therapy; pan, panobinostat lactate; pom, pomalidomide.

*The top three regimens for category ‘Other’ includes dara/car/cyc/pom/dex, bor/car/cyc/pom/dex, and bor/elo/cyc/len/dex, 

which were seen in 4 (11.1%), 1 (2.8%), and 1 (2.8%) patients, respectively. 

Retreatment

During the follow-up (from the index date until the earliest of disenrollment, death,

or end of study period), 79% of patients were retreated with a PI, 77% with

immunomodulatory drugs, and 54% with daratumumab (Table 2).

The total median (range) duration of any treatment during the follow-up was

223 (8–909) days.

Study Limitations

No statistical tests were used to compare study cohorts, and therefore results

should be interpreted with caution.

The presence of a claim for a drug does not guarantee administration or use

of that drug.

Different business rules for determining LOT could potentially lead to different

outcomes. The LOT rules used in this study are less conservative than they may

have been otherwise, which may bias results.

The available administrative claims data from Medicare are not comprehensive,

and patients outside the used criterion may have different results.

No medical charts or lab data were used to confirm Medicare claims in this study.
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Table 1. Patient characteristics 

Characteristic
Patients

(N=1336)

Age, mean (SD), years 71 (8.5)

Sex, n (%)

Male 705 (52.8)

US geographic region, n (%)

Northeast

Midwest

South

West

321 (24.0)

303 (22.7)

471 (35.3)

241 (18.0)

Top 10 comorbidities, n (%)

Any respiratory infection

Influenza and pneumonia

Anemia

Osteoarthritis

Hypertension

Dyslipidemia

Other acute lower respiratory infections

Chronic pain/fibromyalgia

Neutropenia

Cardiac arrythmia 

1313 (98.3)

1298 (97.2)

1161 (86.9)

1159 (86.8)

1044 (78.1)

889 (66.5)

760 (56.9)

694 (52.0)

641 (48.0)

612 (45.8)

SD, standard deviation; US, United States.

Table 2. Summary of retreatment drug regimens

Proportion of patients retreated with 
triple- exposure agents during 
follow-up period, n (%)

Patients 

(N=1336)

Daratumumab 705 (53)

Immunomodulatory agents

Lenalidomide

Thalidomide

Pomalidomide

Any immunomodulatory agent*

423 (32)

92 (7)

716 (54)

1033 (77)

Proteasome inhibitors

Bortezomib

Carfilzomib

Ixazomib

Any proteasome inhibitor†

478 (36)

564 (42)

278 (21)

1053 (79)

*Includes lenalidomide, thalidomide, or pomalidomide. †Includes bortezomib, carfilzomib, or ixazomib.
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