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Earlier Ciltacabtagene 
Autoleucel Use and 
Better Immune Fitness 
Based on Correlative 
Analysis of Peripheral 
Blood and Bone Marrow 
Tumor Microenvironment 
From CARTITUDE-4

CARTITUDE-4: TME bulk RNA sequencing
Gene expression analyses suggest:
• Depleted B cells at day (D) 28 followed by partial recovery at 6 months (6M), 

accompanied by enhanced immunoglobulin V(D)J recombination (data not shown) 
• Increased neutrophil degranulation and extravasation at D28 and 6M (Figure 2A, 

degranulation)
• Increased tumor-associated macrophages (TAMs) at D28 and 6M (Figure 2B–D)

– Concurrent upregulation of cytokine signaling pathways mediated by M1 
macrophages (eg, interleukin [IL]-12, but not by M2 macrophages [eg, transforming 
growth factor [TGF]-β]), suggest TAMs are likely M1 (anti-tumor) macrophages

• Increased activation, differentiation, and proliferation of diverse T-cell subtypes at 
D28 and 6M (Figure 3A and B, T-cell receptor alpha chain [TCRA] and cytotoxic 
T lymphocyte [CTL] pathways)

• Elevated major histocompatibility complex (MHC) I and II pathways suggesting robust 
antigen presentation capacity at D28 and 6M (Figure 3C, MHC pathway)

• Ciltacabtagene autoleucel (cilta-cel) has previously demonstrated profound efficacy in 
both the CARTITUDE-1 and CARTITUDE-4 studies1-6

• CARTITUDE-1 was a phase 1/2 study in patients with relapsed/refractory multiple 
myeloma (RRMM) who had received 3 prior lines of therapy (pLOT) or who were double-
refractory to a proteasome inhibitor (PI) and immunomodulatory drug (IMiD) and had been 
exposed to a PI, IMiD, and anti-CD38 monoclonal antibody1

– One-third of patients were treatment and progression free for ≥5 years after a single 
cilta-cel infusion2

• CARTITUDE-4 was a phase 3 study in patients who had been diagnosed with multiple 
myeloma and had received 1–3 pLOT, including a PI and IMiD, and who were 
lenalidomide refractory3

– A significant overall survival (OS) benefit was observed, with a higher proportion of 
cilta-cel patients achieving deep, sustained minimal residual disease negativity vs 
standard of care4-6

• In both studies, progression-free survival (PFS) was shown to improve when cilta-cel was 
used earlier in RRMM:
– Median PFS was 34.9 months for those who had received ≥3 pLOT, 50.4 months for

3 pLOT, and not reached (NR; median follow-up, 34 months) for 1 pLOT
• In both studies, earlier treatment with cilta-cel was also associated with OS extension

CARTITUDE-4: TME immunosuppressive activity by PFS and pLOT
Gene expression analyses suggest:
• At 6M vs baseline, patients with shorter PFS (≤18 months [18M]) had:

– Increased regulatory T cells (Tregs; Figure 6A), suggestive of an increasingly 
immune-suppressive TME

– Upregulated epithelial-to-mesenchymal transition (EMT) and phosphoinositide 
3-kinase (PI3K)/AKT pathway signatures over time (Figure 6B and C), suggestive 
of a more hostile TME9,10

CARTITUDE-1: T-cell sequencing
• T-cell receptor (TCR) sequencing was performed at D28 post infusion in a subset of 

patients in CARTITUDE-1
• Patients who achieved long-term durable responses (PFS ≥5 years) had:

– Higher proportion of expanded clonotypes within CD4 memory T cells from baseline 
to D28 post infusion (Figure 4A)8

– Higher TCR repertoire diversity in endogenous T cells (Figure 4B),8 which further
highlights the importance of a robust TCR activation in driving long-term durable 
response as observed in patients with fewer pLOT in CARTITUDE-4

• From baseline to D28 or 6M, upregulation of these gene signatures in the TME over time was 
also associated with more pLOT (Figure 7A–C)

Background Aims
• To determine if cilta-cel treatment in earlier LOT leads to improved outcomes due to a more 

immunocompetent tumor microenvironment (TME), we evaluated TME biomarkers at various pLOT
to assess long-term clinical response impact

TME was evaluated in bone marrow aspirates (BMA) from 
CARTITUDE-4 by bulk RNA sequencing

• Gene set variation analysis7 and mixed-effects models were used to 
identify gene signatures and pathways modulated longitudinally and in 
association with PFS as well as pLOT

• T-cell receptor (TCR) repertoire analysis was also performed in BMA 
from a subset of patients in CARTITUDE-18

Immunophenotyping by flow cytometry was performed on peripheral 
blood samples collected from both the CARTITUDE-1 and 
CARTITUDE-4 studies

• Immune fitness at baseline was assessed in patients by pLOT and in 
association with PFS using nonparametric statistics

Results
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Key Takeaway

Conclusions
Cilta-cel treatment in patients with earlier LOT is associated with 
improved clinical outcomes such as PFS and OS

Our data support treating patients with RRMM with cilta-cel in earlier 
LOT as this may facilitate improved immunocompetency, supporting 
durable CAR-T responses and improved patient outcomes
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Post cilta-cel infusion, there is an enrichment of gene expression 
signatures associated with anti-tumor myeloid cells and an inflammatory 
state, as well as T-cell activation and antigen presentation

Earlier use of cilta-cel can support longer PFS given the more 
immunocompetent TME and the better peripheral immune fitness at 
baseline in earlier LOT
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CARTITUDE-4: TME immunocompetence by pLOT
• Patients with 1 or 2 vs 3 pLOT had a more immunocompetent TME at baseline, as

suggested by higher levels of costimulatory molecules, CD4+ T cell antigen-presenting 
machinery (MHCII), and TCRA pathway (Figure 5)
– Higher levels of these gene signatures in TME at baseline trended with longer PFS 

(data not shown)

CARTITUDE-1 and -4: T-cell fitness
• Peripheral immune fitness at baseline was significantly enhanced in patients with fewer 

pLOT but not in patients with ≥3 pLOT (Figure 8)
– CD4+ naive T cells were previously shown to associate with long-term efficacy with other 

anti–B-cell maturation antigen chimeric antigen receptor T cells (CAR-T)11,12

• Association of PFS with T-cell fitness in drug product was previously reported in 
CARTITUDE-1 (Figure 9)2,13

https://www.congresshub.com/EHA2026/Oncology/Cilta-cel/Parekh

The QR code is intended to provide scientific information for individual 
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Long-term durable responses are associated with increased TCR 
diversity and preferential expansion of CD4 memory T cells

Figure 2: Enrichment of (A) neutrophil degranulation, (B) tumor-associated 
macrophages, (C) IL-12 STAT4 pathway, (D) TGF-β signaling at baseline, D28, 
and 6M
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Figure 3: Enrichment of (A) TCRA pathway, (B) CTL pathway, (C) MHC pathway at 
baseline, D28, and 6M

P adj; adjusted P value; STAT, signal transducer and activator of transcription.
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Figure 4: (A) Expanded endogenous clonotypes in CD4 memory T cells in PFS ≥5 
years, (B) TCR repertoire diversity by PFS in endogenous T cells
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Figure 5: Baseline enrichment of (A) coactivation molecules, (B) costimulatory 
receptors, (C) MHCII pathway, (D) TCRA pathway by pLOT
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Figure 8: CD4+ naive T cells at baseline 
grouped by pLOTa

aAd hoc analyses integrating data from CARTITUDE-1 and 
CARTITUDE-4 studies. 
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Figure 9: PFS stratified by CD4+ naive 
T cells at baselinea

aAd hoc analyses integrating data from CARTITUDE-1 and 
CARTITUDE-4 studies.
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Figure 6: Enrichment of (A) Treg, (B) EMT signature, (C) PI3K/AKT pathway by PFS

aError bars represent estimated 95% confidence intervals. 

Figure 7: Enrichment of (A) Treg, (B) EMT signature, (C) PI3K/AKT pathway by pLOT
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Screening
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available from 
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– CARTITUDE-4

▪ n=152

Day 28
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Enrollment
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available from 
peripheral blood
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▪ n=84
– CARTITUDE-4

▪ n=164
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Poster

Methods
• 176 patients in CARTITUDE-4 and 97 patients in CARTITUDE-1 received cilta-cel as study treatment 

(Figure 1)

Figure 1: A breakdown of the samples acquired for correlative analysis in CARTITUDE-1 and -4

This
 m

ate
ria

l is
dis

trib
ute

d f
or 

sc
ien

tifi
c p

urp
os

es
 by

 Jo
hn

so
n &

Jo
hn

so
n I

nn
ov

ati
ve

 M
ed

ici
ne

 an
d i

s no
t fo

r p
rom

oti
on

al 
us

e.



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Off

  /CompressPages false

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox false

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputCondition ()

  /PDFXRegistryName (http://www.color.org)

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on 'EPG UPLOAD'] [Based on 'EPG UPLOAD'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops\\0501\\051'] [Based on 'HighResolution_WithCrops'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 0

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





