
• Researchers wanted to find out if response to a short-term
anticancer treatment called bridging therapy in individuals
with multiple myeloma who then received a second type of
anticancer treatment called cilta-cel would affect the safety
profile of the cilta-cel treatment or how well it worked

Who was in this study and how 
was it carried out?

Effectiveness of Bridging Therapy Corresponds to Improved Outcomes After Ciltacabtagene Autoleucel: 
Phase 3 CARTITUDE-4 Study of Patients With Relapsed, Lenalidomide-Refractory Multiple Myeloma

What were the results?

What do these results 
mean for individuals 
with multiple myeloma?

Glossary
of terms

• As part of the CARTITUDE-4 phase 3 clinical trial,
investigators wanted to understand how response to bridging
therapy affected the safety of cilta-cel treatment or how
well it worked in individuals with a type of cancer called
multiple myeloma

• In the CARTITUDE-4 study, individuals with multiple myeloma
were randomly assigned to receive either standard of care 
treatment (n=211) or a combination of bridging therapy and 
cilta-cel (n=208; Figure 1)
– Participants in the standard of care group received either

pomalidomide, bortezomib, and dexamethasone (PVd), or
daratumumab, pomalidomide, and dexamethasone (DPd)

– Participants assigned to receive bridging therapy and
cilta-cel were then divided into 2 groups: the first group
received PVd as bridging therapy (n=24) while the second
group received DPd (n=172)
- Both groups received a single dose of cilta-cel after
bridging therapy

What was the purpose of 
this study?
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People with multiple myeloma 
(aged 18 years or older)
• who had previously received

1-3 anticancer treatments,
and

• whose cancer did not
improve after receiving an 
anticancer treatment called 
lenalidomide

Received cilta-cel as 
follow-up treatment

(n=20)

Received cilta-cel as 
initial treatmenta

(n=176)

Received bridging therapy 
(n=208)

Received standard of care 
(n=208)

Cilta-cel
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419 participants were randomized

Individuals with multiple myeloma who 
achieved a response to bridging therapy 
(that is, partial response or better) lived 
longer and had fewer side effects after 
receiving cilta-cel treatment than individuals 
who had poor response to bridging therapy 
(that is, minimal/stable disease or worse)
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• A total of 196 participants received
both bridging therapy and cilta-cel
(Figure 2)
– 176 received cilta-cel as initial
treatment
– There were 20 participants
whose cancer got worse while on
bridging therapy who then
received cilta-cel as follow-up
treatment
– Most participants received DPd
bridging therapy before cilta-cel
treatment (172/196; 87.8%)

Figure 1. CARTITUDE-4 study design. 

Figure 2. CARTITUDE-4 study population. 

a32 participants had progressive disease (n=30) or died (n=2) during bridging therapy and before receiving cilta-cel 
as study treatment, of which 20 received cilta-cel as subsequent therapy. cilta-cel, ciltacabtagene autoleucel.

Of 196 participants 
who received 
bridging therapy, 
112 achieved a 
response (that is, 
partial response or 
better; Figure 3)

Figure 3. Response to bridging therapy.
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• Participants who achieved a response to bridging therapy
lived longer after receiving cilta-cel than people who had
poor response (that is, minimal/stable disease or worse)
to bridging therapy (Figure 4)

• More participants who were alive after 30 months without
their cancer getting worse had a response to bridging
therapy than those who had poor response (Figure 4)

Figure 4. Survival outcomes.

• Overall, rates of side effects of special interest were generally lower in
participants who achieved a response to bridging therapy before
receiving cilta-cel than those who did not (Figure 5)

– There were no cases of immune effector cell-parkinsonism in
participants who achieved a response

Figure 5. Side effects of special interest. Figure 6. Survival outcomes and side effects in participants who 
received cilta-cel as follow-up treatment.
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received 4 or more 

anticancer treatments

• Participants who had a response to bridging therapy lived longer and
experienced fewer side effects after cilta-cel treatment than those who
had poor response

• There were no cases of immune effector cell-parkinsonism in
participants who had a response to bridging therapy

• Participants who had poor response to bridging therapy were more
likely to experience side effects such as fatal infections, prolonged
thrombocytopenia and neutropenia, and nonrelapse mortality

What were the main conclusions 
reported by the researchers?

Median length of time participants 
treated with cilta-cel were alive 

without their cancer getting worse
7.4

months

Percentage of participants who were alive after 30 months
without their cancer getting worse

30%Progressive disease

Minimal response/stable disease 57%

76%Very good partial response or better

73%Partial response

Percentage of participants who were alive after 30 months

40%Progressive disease

Minimal response/stable disease 75%

85%Very good partial response or better
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Anemia: A condition where a participant has a low number of 
red blood cells (a type of blood cell that transports oxygen 
throughout the body)
Bridging therapy: A short-term anticancer treatment given to 
participants to prevent their cancer from getting worse while 
they are waiting to receive CAR-T cell treatment 
CAR-T cell (chimeric antigen receptor-T cell): A group of 
anticancer medications that are made using a person’s own T 
cells (a type of immune cell) and modified to have a receptor 
that recognizes and attacks cancer cells. CAR-T cells can fight 
cancer cells for a long time because they multiply and continue 
to live in the body after they are administered

Cilta-cel: A CAR-T cell treatment that is used to treat multiple 
myeloma 
Cranial nerve palsy: A side effect of CAR-T cell treatment 
where a nerve in the brain does not function properly
Cytokine release syndrome: A side effect of CAR-T cell 
treatment where immune cells release too many cytokines (a 
type of protein) into the blood, and these cytokines damage 
healthy tissues and organs
Fatal infection: An infection that leads to death
Grade 3/4 infection: A serious infection that occurs in 
participants with multiple myeloma 

Immune effector cell-associated neurotoxicity syndrome: A 
side effect of CAR-T cell treatment that causes immune cells to 
attack cells in the brain and spinal cord
Immune effector-cell parkinsonism: A side effect of CAR-T 
cell treatment that causes slow movement and stiff muscles 
Median time: The middle number when numbers are listed from 
shortest to longest time
Multiple myeloma: A type of cancer that affects a specific 
group of white blood cells called plasma cells
Minimal response: A minimal response means that the multiple 
myeloma proteins in a participant’s blood or urine has 
decreased by 25%-49% after receiving treatment

Neutropenia: A condition where a participant has a low number 
of neutrophils (a type of blood cell that helps to fight infections)
Nonrelapse mortality: Any death of a participant that did not 
result from their cancer getting worse 
Partial response: A partial response means that the multiple 
myeloma proteins in a participant’s blood decreased by 50% 
after receiving treatment while multiple myeloma proteins in their 
urine decreased by 90% 
Phase 3 clinical trial: The last step to generate data for a 
treatment that is being considered for approval by the US Food 
and Drug Administration; phase 3 clinical trials evaluate if an 
experimental drug or treatment works and if it is safe

Progressive disease: Defined as when a participant’s multiple 
myeloma is getting worse even after receiving treatment 
Response to treatment: A response to treatment is when a 
participant shows decreased signs of multiple myeloma proteins 
in their blood or urine or signs of multiple myeloma cells in their 
bone marrow 
Stable disease: Defined as when a participant’s multiple 
myeloma is not improving or getting worse
Standard of care treatment: A treatment that is widely 
accepted by medical experts and used by healthcare 
professionals for treating a specific type of disease

Thrombocytopenia: A condition where a participant has a low 
number of platelets (a type of blood cell that helps to stop 
bleeding)
Very good partial response: A very good partial response 
means that the multiple myeloma proteins in a participant’s 
blood decreased by 90% after receiving treatment, and that 
there are no signs of multiple myeloma proteins in their urine

Side effects of special interest, % 

cilta-cel, ciltacabtagene autoleucel; DPd, daratumumab, pomalidomide, and dexamethasone; 
PVd, pomalidomide, bortezomib, and dexamethasone.

• Twenty participants received cilta-cel as follow-up treatment (Figure 6)
– For participants in this group, their cancer got worse while they

were receiving bridging therapy, and they received cilta-cel as their
next line of anticancer treatment
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