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PIONEERING THE FUTURE OF CANCER TREATMENT: 
BREAKTHROUGH INSIGHTS AND INNOVATIONS 

FROM CAR-T ONCOLOGY TRIALS

P R O F .  D R .  C I P R I A N  T O M U L E A S A ,  

P H D - M E D F U T U R E  F O R  R E S E A R C H  C E N T E R  F O R  A D V A N C E  M E D I C I N E ,  C L U J ,  R O M A N I A



INTRODUCTION TO CAR -T THERAPY 
AND ITS PROMISE IN ONCOLOGY



A CUTTING-EDGE IMMUNOTHERAPY THAT USES A PATIENT’S OWN IMMUNE CELLS, 
GENETICALLY ENGINEERED TO SPECIFICALLY TARGET AND KILL CANCER CELLS.

T CELLS ARE COLLECTED FROM THE PATIENT, MODIFIED TO EXPRESS CHIMERIC ANTIGEN 
RECEPTORS (CARS), WHICH ENABLE THEM TO RECOGNIZE AND ATTACK SPECIFIC 
ANTIGENS ON CANCER CELLS, THEN REINFUSED TO FIGHT THE CANCER.

TAILORED TO EACH PATIENT’S SPECIFIC CANCER, CAR-T THERAPY EMBODIES 
PERSONALIZED MEDICINE, MAXIMIZING EFFICACY BY TARGETING CANCER AT A CELLULAR 
LEVEL.

PROVEN HIGHLY EFFECTIVE IN CERTAIN BLOOD CANCERS, SUCH AS LEUKEMIA AND 
LYMPHOMA, ACHIEVING HIGH REMISSION RATES, ESPECIALLY FOR PATIENTS WHO HAVE 
NOT RESPONDED TO OTHER TREATMENTS.



UNLIKE CHEMOTHERAPY OR RADIATION, CAR-T IS TARGETED AND SPECIFIC, 
REDUCING COLLATERAL DAMAGE TO HEALTHY CELLS AND POTENTIALLY 
PROVIDING LONG-TERM PROTECTION.

COMPLEX AND COSTLY TO PRODUCE, WITH UNIQUE SIDE EFFECTS LIKE 
CYTOKINE RELEASE SYNDROME (CRS) AND NEUROTOXICITY, REQUIRING 
SPECIALIZED MANAGEMENT.

PRIMARILY EFFECTIVE IN BLOOD CANCERS; RESEARCH IS ONGOING TO 
EXPAND ITS APPLICATION TO SOLID TUMORS AND OVERCOME ASSOCIATED 
CHALLENGES.



H O W C A R -T  C EL L  TH ER A PY  WO R KS:  

MEC H ANISM O F  A C T I O N



GENETIC MODIFICATION OF T-CELLS TO TARGET CANCER CELLS



VISUAL REPRESENTATION OF THE CAR-T CELL CREATION AND 
ACTIVATION PROCESS



CAR-T THERAPY:  

A C H I E V E M E N T S  A N D  K E Y  M I L E S T O N E S





KYMRIAH (2017) & YESCARTA (2018)
F IRST FDA-APPROVED CAR-T THERAPIES,  
REVOLUTIONIZING TREATMENT FOR CERTAIN BLOOD CANCERS.



K Y MRIA H ( T I S AGENLECLEUCEL )

I N D I C A T I O N S :  A P P R O V E D  F O R  P E D I A T R I C  A N D  Y O U N G  A D U L T  P A T I E N T S  W I T H  B - C E L L  
A C U T E  L Y M P H O B L A S T I C  L E U K E M I A  ( A L L )  A N D  A D U L T S  W I T H  D I F F U S E  L A R G E  B - C E L L  
L Y M P H O M A  ( D L B C L ) .

T R I A L  R E S U L T S :  

R E S P O N S E  R A T E S :  8 3 %  O V E R A L L  R E M I S S I O N  R A T E  I N  B - C E L L  A L L .

L O N G - T E R M  S U R V I V A L :  H I G H  R A T E S  O F  S U S T A I N E D  R E M I S S I O N  B E Y O N D  1 2  M O N T H S .

P A T I E N T  S U C C E S S  S T O R Y :

E M I L Y  WH I T E H E A D ’ S  S T O R Y  I S  O F T E N  C E L E B R A T E D  A S  A  L A N D M A R K  S U C C E S S  I N  C A R - T  

C E L L  T H E R A P Y ,  U N D E R S C O R I N G  T H E  T R A N S F O R M A T I V E  I M P A C T  O F  K Y M R I A H  F O R  

P A T I E N T S  W I T H  L I M I T E D  T R E A T M E N T  O P T I O N S .  T H I S  C A S E  H E L P E D  L E A D  T O  F D A  

A P P R O V A L  O F  K Y M R I A H  I N  2 0 1 7 ,  M A K I N G  I T  T H E  F I R S T  C A R - T  T H E R A P Y  A P P R O V E D  F O R  

P E D I A T R I C  A N D  Y O U N G  A D U L T  P A T I E N T S  W I T H  R E L A P S E D  O R  R E F R A C T O R Y  A L L .



Y ES CARTA ( A X ICABTAG ENE  C I LOLEUCEL )

I N D I C A T I O N S :  A P P R O V E D  F O R  A D U L T  P A T I E N T S  W I T H  L A R G E  B - C E L L  L Y M P H O M A  W H O  
H A V E  N O T  R E S P O N D E D  T O  O T H E R  T R E A T M E N T S .

T R I A L  R E S U L T S :

R E S P O N S E  R A T E S :  8 2 %  O V E R A L L  R E S P O N S E  R A T E ,  W I T H  5 4 %  A C H I E V I N G  C O M P L E T E  
R E M I S S I O N .

D U R A B I L I T Y :  M E D I A N  R E M I S S I O N  L A S T I N G  O V E R  6  M O N T H S  I N  C L I N I C A L  T R I A L S .

P A T I E N T  S U C C E S S  S T O R Y :

D O U G  O L S ON ’ S  S T O R Y  I S  A  P O W E R F U L  E X A M P L E  O F  H O W  Y E S C A R T A  H A S  G I V E N  H O P E  

T O  P A T I E N T S  W I T H  H A R D - T O - T R E A T  L Y M P H O M A S .  H I S  J O U R N E Y  C O N T I N U E S  T O  

I N S P I R E  O N G O I N G  R E S E A R C H  I N T O  C A R - T  T H E R A P I E S  F O R  O T H E R  C H A L L E N G I N G  

C A N C E R S ,  P A V I N G  T H E  W A Y  F O R  F U T U R E  B R E A K T H R O U G H S .



OVERCOMING CHALLENGES 
IN  SOLID TUMORS WITH CAR -T THERAPY



TARGET ANTIGEN SELECTION: 

SOLID TUMORS TYPICALLY LACK UNIQUE ANTIGENS FOUND ONLY ON CANCER 
CELLS, MAKING IT CHALLENGING TO TARGET THEM WITHOUT HARMING HEALTHY 
TISSUES. RESEARCHERS ARE WORKING TO IDENTIFY CANCER-SPECIFIC ANTIGENS 
AND ENGINEER CAR-T CELLS THAT CAN DISTINGUISH BETWEEN TUMOR CELLS AND 
NORMAL CELLS.

OVERCOMING THE TUMOR MICROENVIRONMENT (TME): 

SOLID TUMORS ARE SURROUNDED BY A HOSTILE MICROENVIRONMENT THAT 
SUPPRESSES IMMUNE CELL FUNCTION. THIS INCLUDES IMMUNOSUPPRESSIVE 
CELLS, CYTOKINES, AND PHYSICAL BARRIERS LIKE DENSE STROMA. SCIENTISTS ARE 
DEVELOPING CAR-T CELLS WITH ADDITIONAL MODIFICATIONS (E.G., ARMORED CAR-
TS) THAT CAN RESIST SUPPRESSION AND FUNCTION EFFECTIVELY WITHIN THE TME.



IMPROVING CAR-T CELL TRAFFICKING AND INFILTRATION: 

UNLIKE BLOOD CANCERS, SOLID TUMORS ARE OFTEN CHALLENGING FOR CAR-T 
CELLS TO PENETRATE. STRATEGIES SUCH AS ENGINEERING CAR-T CELLS TO 
EXPRESS CHEMOKINE RECEPTORS MATCHING THOSE IN THE TME ARE BEING 
TESTED TO ENHANCE THEIR TRAFFICKING AND INFILTRATION INTO SOLID 
TUMORS.

ENHANCING CAR-T CELL PERSISTENCE AND DURABILITY: 

CAR-T CELLS IN SOLID TUMORS CAN BECOME EXHAUSTED MORE QUICKLY. TO 
IMPROVE PERSISTENCE, RESEARCHERS ARE INCORPORATING CO-STIMULATORY 
SIGNALS AND ENGINEERING CAR-TS TO SECRETE SUPPORTIVE CYTOKINES THAT 
ENHANCE THEIR LONGEVITY AND RESILIENCE WITHIN THE TUMOR.

COMBINATION THERAPIES: 

COMBINING CAR-T THERAPY WITH CHECKPOINT INHIBITORS, ONCOLYTIC VIRUSES, 
OR OTHER IMMUNE-MODULATING AGENTS MAY IMPROVE EFFECTIVENESS. THESE 
COMBINATIONS HELP TO OVERCOME TUMOR DEFENSES, ENHANCE CAR-T 
FUNCTION, AND IMPROVE TUMOR TARGETING.



S A FETY  A ND  TO X IC ITY :  

MA NA G ING  C A R -T  R EL A TED A D V ERSE  EV ENTS



K E Y  A D V E R S E  E V E N T S  I N  C A R -T  T H E R A P Y:

▪ C Y T O K I N E  R E L E A S E  S Y N D R O M E  ( C R S )

▪ N E U R O T O X I C I T Y  ( I C A N S )

▪ I N F E C T I O N S  A N D  C Y T O P E N I A S

M A N A G E M E N T  S T R AT E G I E S :

▪ E A R L Y  D E T E C T I O N :  C L O S E  M O N I T O R I N G  P O S T - I N F U S I O N ,  U S I N G  
S T A N D A R D I Z E D  G R A D I N G  S C A L E S  F O R  C R S  A N D  I C A N S .

▪ T A R G E T E D  T H E R A P I E S :

▪ T O C I L I Z U M A B  &  S T E R O I D S :  C O M M O N  F O R  T R E A T I N G  C R S ,  A S  
T H E Y  H E L P  C A L M  T H E  I M M U N E  R E S P O N S E  W I T H O U T  
I M P A C T I N G  C A R - T  E F F I C A C Y .

▪ A N T I - S E I Z U R E  M E D I C A T I O N S :  U S E D  T O  M A N A G E  O R  
P R E V E N T  N E U R O T O X I C I T Y  S Y M P T O M S .

▪ S U P P O R T I V E  C A R E :  O N G O I N G  S U P P O R T ,  I N C L U D I N G  A N T I B I O T I C S ,  
A N T I V I R A L S ,  A N D  T R A N S F U S I O N S  F O R  I N F E C T I O N S  A N D  
C Y T O P E N I A S .



ENH A NC ING  C A R -T  EF F ICACY  A ND  

F U TU RE  D IR ECT IONS



ADVANCES IN CAR DESIGN, SUCH AS DUAL TARGETING 
CAR-T CELLS AND ARMORED CAR-T CELLS.

COMBINING CAR-T WITH OTHER THERAPIES (E.G., 
CHECKPOINT INHIBITORS, ONCOLYTIC VIRUSES).

DATA FROM RECENT TRIALS EXPLORING 
COMBINATION APPROACHES TO ENHANCE RESPONSE 
RATES.



CAR DESIGN



UNIVERSAL CAR-T CELLS: ENGINEERING "OFF-THE-SHELF" 
CAR-T CELLS FROM HEALTHY DONORS TO REDUCE 
MANUFACTURING TIME AND COSTS

DUAL-TARGETING CARS: DESIGNING CAR-T CELLS THAT 
RECOGNIZE MULTIPLE ANTIGENS TO PREVENT ANTIGEN 
ESCAPE AND TARGET HETEROGENEOUS TUMORS.

SAFETY SWITCHES: INCORPORATING MECHANISMS TO 
DEACTIVATE CAR-T CELLS IN CASE OF SEVERE SIDE 
EFFECTS.

ENHANCING SOLID TUMOR TARGETING: OVERCOMING THE 
IMMUNOSUPPRESSIVE TUMOR MICROENVIRONMENT AND 
IDENTIFYING SUITABLE ANTIGENS FOR SOLID CANCERS.

COMBINATION THERAPIES: USING CAR-T CELLS ALONGSIDE 
OTHER TREATMENTS (E.G., CHECKPOINT INHIBITORS, 
CYTOKINES) TO ENHANCE EFFICACY.



CAR-T CELL THERAPY REPRESENTS A GROUNDBREAKING ADVANCEMENT IN 
CANCER TREATMENT BY HARNESSING AND ENHANCING THE BODY’S IMMUNE 
SYSTEM TO SPECIFICALLY TARGET AND ELIMINATE CANCER CELLS. THE 
INTRICATE SCIENCE BEHIND CAR-T INVOLVES GENETIC ENGINEERING, 
IMMUNOLOGY, AND CELLULAR BIOLOGY, CULMINATING IN A HIGHLY 
PERSONALIZED AND POTENT THERAPEUTIC MODALITY. WHILE CHALLENGES 
REMAIN, ONGOING RESEARCH AND INNOVATION CONTINUE TO REFINE CAR-T 
TECHNOLOGY, PROMISING EVEN GREATER EFFICACY AND BROADER 
APPLICATIONS IN THE FIGHT AGAINST CANCER

C O N C L U S I O N :  T H E  R O A D  A H E A D  F O R  C A R - T  

A N D  P A T I E N T - C E N T E R E D  I N N O V A T I O N S



THANK YOU!


	Slide 1
	Slide 2: Pioneering the Future of Cancer Treatment:  Breakthrough Insights and Innovations  from CAR-T Oncology Trials
	Slide 3: Introduction to CAR-T Therapy  and Its Promise in Oncology
	Slide 4
	Slide 5
	Slide 6
	Slide 7: genetic modification of T-cells to target cancer cells 
	Slide 8: Visual representation of the CAR-T cell creation and activation process  
	Slide 9
	Slide 10
	Slide 11: Kymriah (2017) & Yescarta (2018) first FDA-approved CAR-T therapies,  revolutionizing treatment for certain blood cancers.
	Slide 12: Kymriah (Tisagenlecleucel)  Indications: Approved for pediatric and young adult patients with B-cell acute lymphoblastic leukemia (ALL) and adults with diffuse large B-cell lymphoma (DLBCL).  Trial Results:   Response Rates: 83% overall remissio
	Slide 13: Yescarta (Axicabtagene Ciloleucel)  Indications: Approved for adult patients with large B-cell lymphoma who have not responded to other treatments.  Trial Results:  Response Rates: 82% overall response rate, with 54% achieving complete remission
	Slide 14
	Slide 15: Target Antigen Selection:   Solid tumors typically lack unique antigens found only on cancer cells, making it challenging to target them without harming healthy tissues. Researchers are working to identify cancer-specific antigens and engineer C
	Slide 16:  Improving CAR-T Cell Trafficking and Infiltration:   Unlike blood cancers, solid tumors are often challenging for CAR-T cells to penetrate. Strategies such as engineering CAR-T cells to express chemokine receptors matching those in the TME are 
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Advances in CAR design, such as dual targeting CAR-T cells and armored CAR-T cells.  Combining CAR-T with other therapies (e.g., checkpoint inhibitors, oncolytic viruses).  Data from recent trials exploring combination approaches to enhance resp
	Slide 21
	Slide 22: Universal CAR-T Cells: Engineering "off-the-shelf" CAR-T cells from healthy donors to reduce manufacturing time and costs  Dual-Targeting CARs: Designing CAR-T cells that recognize multiple antigens to prevent antigen escape and target heterogen
	Slide 23: CAR-T cell therapy represents a groundbreaking advancement in cancer treatment by harnessing and enhancing the body’s immune system to specifically target and eliminate cancer cells. The intricate science behind CAR-T involves genetic engineerin
	Slide 24: THANK YOU!

