ANTI CD 19 CAR T CELL THERAPY FOR REFRACTORY SYSTEMIC
LUPUS ERYTHEMATOSUS

*¥RevoLUTIONIZING TREATMENT: ANTI CD19 CAR T CeLL THERAPY FOR REFRACTORY SYSTEMIC LUPUS
ERYTHEMATOSUS* *

ANTI CD 19 CAR T CELL THERAPY FOR REFRACTORY SYSTEMIC LUPUS ERYTHEMATOSUS IS EMERGING AS A GROUNDBREAKING
APPROACH IN THE BATTLE AGAINST THIS CHALLENGING AUTOIMMUNE DISEASE. SYSTEMIC LUPUS ERY THEMATOSUS (SLE)
AFFECTS MILLIONS WORLDW!IDE, OFTEN PRESENTING WITH A COMPLEX ARRAY OF SYMPTOMS THAT CAN SEVERELY IMPACT
QUALITY OF LIFE. FOR SOME PATIENTS, TRADITIONAL THERAPIES FALL SHORT, LEAVING THEM WITH REFRACTORY DISEASE THAT
IS DIFFICULT TO CONTROL. ENTER ANTI CD 19 CAR T CELL THERAPY — A NOVEL, PERSONALIZED IMMUNOTHERAPY THAT
OFFERS NEW HOPE BY HARNESSING THE POWER OF THE IMMUNE SYSTEM TO SPECIFICALLY TARGET AND ELIMINATE THE B CELLS
DRIVING LUPUS PATHOLOGY.

UNDERSTANDING SYSTEMIC LUPUS ERYTHEMATOSUS AND ITS CHALLENGES

SYSTEMIC LUPUS ERYTHEMATOSUS IS A CHRONIC AUTOIMMUNE DISORDER WHERE THE IMMUNE SYSTEM MISTAKENLY ATTACKS
HEALTHY TISSUES THROUGHOUT THE BODY. THIS LEADS TO WIDESPREAD INFLAMMATION AND DAMAGE AFFECTING JOINTS, SKIN,
KIDNEYS, THE HEART, LUNGS, AND BRAIN. THE DISEASE’S UNPREDICTABLE NATURE AND TENDENCY TO FLARE MAKE MANAGEMENT
COMPLICATED.

\WHAT MAKeS REFRACTORY SLE So DIFFICULT?

W/HILE MANY PATIENTS RESPOND TO CORTICOSTEROIDS, IMMUNOSUPPRESSANTS, AND BIOLOGICS LIKE BELIMUMAB, A SUBSET OF
PEOPLE SUFFER FROM REFRACTORY SLE. IN THESE CASES, THE DISEASE REMAINS ACTIVE DESPITE AGGRESSIVE TREATMENT,
RESULTING IN ONGOING ORGAN DAMAGE AND INCREASED RISK OF MORBIDITY. REFRACTORY LUPUS PATIENTS OFTEN EXPERIENCE:

- PERSISTENT HIGH DISEASE ACTIVITY
- RESISTANCE TO STANDARD IMMUNOSUPPRESSIVE DRUGS
- FREQUENT RELAPSES AND COMPLICATIONS SUCH AS LUPUS NEPHRITIS

THIS UNMET CLINICAL NEED PUSHES RESEARCHERS TO EXPLORE INNOVATIVE THERAPIES THAT CAN OFFER DURABLE REMISSION
WITHOUT EXCESSIVE TOXICITY.

THE ScieNce BeHIND ANTI CD 19 CAR T CeLL THERAPY

ANTI CD19 CAR T CELL THERAPY REPRESENTS A CUTTING-EDGE ADVANCEMENT IN IMMUNOTHERAPY INITIALLY DEVELOPED FOR
CERTAIN BLOOD CANCERS. CAR T CELLS ARE PATIENT-DERIVED | LYMPHOCYTES GENETICALLY ENGINEERED TO EXPRESS CHIMERIC
ANTIGEN RECEPTORS (CARS) THAT SPECIFICALLY RECOGNIZE CD 19 — A SURFACE PROTEIN PREDOMINANTLY FOUND ON B
CELLS.

WHY TARGET CD 19 IN Lupus?

B CELLS PLAY A CENTRAL ROLE IN LUPUS BY PRODUCING AUTOANTIBODIES THAT ATTACK THE BODY’S OWN TISSUES.
TARGETING CD 19 ALLOWS FOR THE SELECTIVE DEPLETION OF BOTH MATURE AND PRECURSOR B CELLS, POTENTIALLY
ELIMINATING THE SOURCE OF AUTOREACTIVE ANTIBODIES. THIS TARGETED APPROACH CONTRASTS WITH CONVENTIONAL
THERAPIES THAT BROADLY SUPPRESS THE IMMUNE SYSTEM AND CAN LEAD TO SIGNIFICANT SIDE EFFECTS.



How Does CAR T CeLL THerAPY W ORK?

THE PROCESS INVOLVES SEVERAL KEY STEPS:

AP WON —

. ¥ ¥LEUKAPHERESIS: ¥ * COLLECTING THE PATIENT’S T CELLS FROM THE BLOODSTREAM.

. **¥GENeTIC MoDIFICATION:** ENGINEERING T CELLS To EXPRESS ANTI CD 19 CARs.

. *¥ExpANSION:** GROWING THE MODIFIED T CELLS IN THE LAB TO ACHIEVE THERAPEUTIC DOSES.

. **CoNDITIONING REGIMEN: ** ADMINISTERING CHEMOTHERAPY TO CREATE SPACE IN THE PATIENT’S IMMUNE SYSTEM.
. *¥INFUSIoN: ¥ * ReINTRoODUCING CAR T CELLS INTO THE PATIENT TO SEEK AND DESTROY CD 19-POSITIVE B CELLS.

ONCE INFUSED, THESE CAR T CELLS MULTIPLY AND PERSIST IN THE BODY, OFFERING SUSTAINED B CELL DEPLETION AND THE
POTENTIAL FOR LONG-LASTING DISEASE CONTROL.

CLINICAL INSIGHTS: ANTICD 19 CAR T CeLL THERAPY IN REFRACTORY SLE

RECENT CLINICAL TRIALS AND CASE REPORTS HAVE BEGUN TO SHED LIGHT ON THE EFFICACY AND SAFETY OF ANTICD 19 CAR T
THERAPY IN REFRACTORY SYSTEMIC LUPUS ERYTHEMATOSUS. THOUGH STILL IN EARLY PHASES, THE RESULTS ARE PROMISING.

EvIDENCE OF EFFICACY

STUDIES HAVE DEMONSTRATED THAT PATIENTS WITH AGGRESSIVE LUPUS WHO FAILED MULTIPLE LINES OF TREATMENT
EXPERIENCED REMARKABLE IMPROVEMENT AFTER RECEIVING ANTI CD 19 CAR T CELLS. KEY OBSERVATIONS INCLUDE:

- SIGNIFICANT REDUCTION IN AUTOANTIBODY LEVELS

- IMPROVEMENT IN ORGAN FUNCTION, PARTICULARLY IN LUPUS NEPHRITIS CASES

- DECREASE IN DISEASE ACTIVITY SCORES SUCH AS SLEDAI (SysTeMic LuPUS ERYTHEMATOSUS DISEASE ACTIVITY INDEX)
- PROLONGED REMISSION PERIODS WITHOUT THE NEED FOR ONGOING IMMUNOSUPPRESSION

IN SOME INSTANCES, PATIENTS ACHIEVED COMPLETE REMISSION, HIGHLIGHTING THE THERAPY’S POTENTIAL TRANSFORMATIVE
IMPACT.

SAFETY CONSIDERATIONS AND SIDE EFFECTS

WHILE CAR T THERAPY HAS REVOLUTIONIZED CANCER TREATMENT, IT IS NOT WITHOUT RISKS. KNOWN SIDE EFFECTS IN SLE
PATIENTS CAN INCLUDE:

- CYTOKINE RELEASE SYNDROME (CRS), CHARACTERIZED BY FEVER, FATIGUE, AND INFLAMMATION
- NEUROTOXICITY, WHICH MAY MANIFEST AS CONFUSION OR SEIZURES IN RARE CASES
- IMMUNOSUPPRESSION LEADING TO INCREASED INFECTION RISK DUE TO B CELL DEPLETION

HO\X/EVER, WITH CAREFUL PATIENT MONITORING AND ADVANCES IN CAR T CELL DESIGN, THESE ADVERSE EVENTS ARE
INCREASINGLY MANAGEABLE. |MPORTANTLY, MANY PATIENTS TOLERATE THE THERAPY WELL AND EXPERIENCE IMPROVED QUALITY
OF LIFE POST-TREATMENT.

CoMPARING ANTICD 19 CAR T CeLL THerAPY WITH CURRENT SLE
TREATMENTS

TRADITIONAL LUPUS MANAGEMENT RELIES ON BROAD IMMUNOSUPPRESSANTS THAT CAN CAUSE SYSTEMIC SIDE EFFECTS AND
OFTEN FAIL TO INDUCE LONG-TERM REMISSION IN REFRACTORY CASES. ANTI CD 19 CAR T CELL THERAPY OFFERS SEVERAL



ADVANTAGES:

- **¥PReCISION:** SPECIFICALLY TARGETS PATHOGENIC B CELLS WITHOUT GLOBAL IMMUNE SUPPRESSION.

- ¥**DURABILITY:** POTENTIAL FOR LASTING REMISSION AFTER A SINGLE TREATMENT COURSE.

- ¥*ReDUCED STEROID DEPENDENCY:** MINIMIZES THE NEED FOR LONG-TERM CORTICOSTEROIDS AND THEIR ASSOCIATED
COMPLICATIONS.

- ¥ *PERSONALIZATION:** T AILORED TO THE PATIENT’S OWN IMMUNE CELLS, REDUCING THE RISK OF REJECTION.

NONETHELESS/ THE THERAPY’S COMPLEXITY, COST, AND NEED FOR SPECIALIZED CENTERS CURRENTLY LIMIT \WIDESPREAD
AVAILABILITY. AS RESEARCH PROGRESSES, ACCESSIBILITY IS EXPECTED TO IMPROVE.

THE FUTURE LANDSCAPE: INNOVATIONS AND RESEARCH DIRECTIONS

THEe success oF ANTI CD19 CAR T CELL THERAPY IN REFRACTORY SYSTEMIC LUPUS ERY THEMATOSUS OPENS EXCITING
AVENUES FOR FURTHER INNOVATION.

NexT-GENeERATION CAR T CeLLS

RESEARCHERS ARE DEVELOPING CAR T CELLS WITH ENHANCED SAFETY PROFILES AND IMPROVED TARGETING CAPABILITIES. THIS
INCLUDES “swITCHABLE” CARS THAT CAN BE TURNED ON OR OFF TO CONTROL ACTIVITY AND MINIMIZE SIDE EFFECTS.

COMBINATION THERAPIES

CoMeINING CAR T THERAPY WITH OTHER IMMUNOMODULATORY AGENTS MAY AMPLIFY EFFECTIVENESS AND PREVENT RELAPSE.
TRIALS EXPLORING THESE COMBINATIONS ARE UNDERWAY.

ExPANDING T ARGETS Beyono CD 19

WHILE CD 19 IS A PRIME TARGET, OTHER B CELL MARKERS LIKE CD20 OR PLASMA CELL MARKERS MAY ALSO BE CONSIDERED TO
OVERCOME RESISTANCE OR RELAPSE.

BIOMARKERS FOR PATIENT SELECTION

IDENTIFYING WHICH LUPUS PATIENTS WILL BENEFIT MOST FROM CAR T THERAPY IS CRITICAL. BIOMARKERS THAT PREDICT
RESPONSE OR RISK OF ADVERSE EVENTS WILL HELP TAILOR TREATMENT DECISIONS.

WHAT PATIENTS SHouLD KNnow AsouT ANTICD 19 CAR T CeLL
THERAPY

FOR INDIVIDUALS LIVING WITH REFRACTORY SYSTEMIC LUPUS ERYTHEMATOSUS, UNDERSTANDING EMERGING TREATMENT OPTIONS
IS EMPOWERING. HERE ARE PRACTICAL POINTS TO CONSIDER:

® ELIGIBILITY: PATIENTS WITH ACTIVE, TREATMENT-RESISTANT LUPUS MAY BE CANDIDATES FOR CAR T CLINICAL TRIALS
OR COMPASSIONATE USE PROGRAMS.



® PREPARATION: THE TREATMENT INVOLVES MULTIPLE STEPS AND CLOSE MONITORING, OFTEN REQUIRING HOSPITALIZATION
DURING INFUSION AND RECOVERY.

o Risks: POTENTIAL SIDE EFFECTS EXIST BUT ARE BALANCED AGAINST THE BENEFITS OF POTENTIAL REMISSION.

o SuPPORT: COMPREHENSIVE CARE TEAMS INCLUDING RHEUMATOLOGISTS, IMMUNOLOGISTS, AND SPECIALIZED NURSES
PROVIDE GUIDANCE THROUGHOUT THERAPY.

e HoPe: THIS THERAPY EXEMPLIFIES THE SHIFT TOWARD PERSONALIZED MEDICINE, OFFERING RENEWED OPTIMISM FOR THOSE
WITH CHALLENGING AUTOIMMUNE DISEASES.

AS THE LANDSCAPE EVOLVES, STAYING INFORMED AND DISCUSSING OPTIONS WITH HEALTHCARE PROVIDERS IS ESSENTIAL.

ANTICD19 CAR T CELL THERAPY FOR REFRACTORY SYSTEMIC LUPUS ERYTHEMATOSUS IS A BEACON OF HOPE IN A FIELD
DESPERATE FOR INNOVATIVE TREATMENTS. BY HARNESSING THE IMMUNE SYSTEM’S POWER AND PRECISION, THIS THERAPY HAS THE
POTENTIAL TO REWRITE THE STORY FOR MANY PATIENTS STRUGGLING WITH RELENTLESS LUPUS. W/HILE CHALLENGES REMAIN,
ONGOING RESEARCH CONTINUES TO OPTIMIZE AND EXPAND THIS PROMISING APPROACH, BRINGING US CLOSER TO A FUTURE WHERE
REFRACTORY LUPUS CAN BE TAMED WITH TARGETED, DURABLE, AND LIFE-CHANGING THERAPIES.

FREQUENTLY ASkeD QUESTIONS

WHAT IS ANTI-CD 19 CAR T CELL THERAPY?

ANTI-CD 19 CAR T CELL THERAPY IS A FORM OF IMMUNOTHERAPY THAT USES GENETICALLY ENGINEERED | CELLS TO TARGET
AND ELIMINATE CELLS EXPRESSING THE CD 19 PROTEIN, PRIMARILY B CELLS.

How DoEes ANTI-CD 19 CAR T CELL THERAPY WORK FOR REFRACTORY SYSTEMIC
LUPUS ERYTHEMATOSUS (SLE)?

IN REFRACTORY SLE, ANTI-CD 19 CAR T CELLS TARGET AND DEPLETE AUTOREACTIVE B CELLS THAT CONTRIBUTE TO DISEASE
ACTIVITY, POTENTIALLY LEADING TO REMISSION IN PATIENTS UNRESPONSIVE TO CONVENTIONAL TREATMENTS.

WHY TARGET CD 19 IN SYSTEMIC LUPUS ERYTHEMATOSUS?

CD19 IS A SURFACE MARKER EXPRESSED ON B CELLS, WHICH PLAY A KEY ROLE IN SLE PATHOGENESIS THROUGH AUTOANTIBODY
PRODUCTION. TARGETING CD 19 HELPS ELIMINATE PATHOGENIC B CELLS DRIVING DISEASE.

\WHAT DEFINES REFRACTORY SYSTEMIC LUPUS ERYTHEMATOSUS?

REFRACTORY SLE REFERS TO CASES WHERE PATIENTS DO NOT RESPOND ADEQUATELY TO STANDARD THERAPIES SUCH AS
CORTICOSTEROIDS, IMMUNOSUPPRESSANTS, OR BIOLOGICS, RESULTING IN PERSISTENT DISEASE ACTIVITY.

\WHAT ARE THE POTENTIAL BENEFITS OoF ANTI-CD 19 CAR T CELL THERAPY FOR
REFRACTORY SLE PATIENTS?

POTENTIAL BENEFITS INCLUDE DURABLE DISEASE REMISSION, REDUCTION IN AUTOANTIBODY LEVELS, DECREASED RELIANCE ON
IMMUNOSUPPRESSIVE DRUGS, AND IMPROVED QUALITY OF LIFE.



ARE THERE ANY RISKS ASSOCIATED WITH ANTI-CD 19 CAR T CELL THERAPY IN SLE?

RISKS MAY INCLUDE CYTOKINE RELEASE SYNDROME, NEUROTOXICITY, INFECTIONS DUE TO B ceLL DEPLETION, AND POTENTIAL
LONG~TERM IMMUNE SYSTEM EFFECTS, REQUIRING CAREFUL MONITORING.

\W/HAT IS THE CURRENT CLINICAL STATUS OF ANTI-CD 19 CAR T CELL THERAPY FOR
REFRACTORY SLE?

ANTI-CD 19 CAR T CELL THERAPY FOR REFRACTORY SLE IS CURRENTLY UNDER INVESTIGATION IN CLINICAL TRIALS, SHOWING
PROMISING PRELIMINARY RESULTS BUT NOT YET WIDELY APPROVED FOR THIS INDICATION.

How DoEes ANTI-CD 19 CAR T CELL THERAPY COMPARE TO EXISTING TREATMENTS
FOR REFRACTORY SLE?

UNLIKE CONVENTIONAL THERAPIES THAT BROADLY SUPPRESS THE IMMUNE SYSTEM, CAR T CELL THERAPY SPECIFICALLY
TARGETS B CELLS, POTENTIALLY OFFERING MORE PRECISE AND DURABLE DISEASE CONTROL.

CAN ANTI-CD 19 CAR T CELL THERAPY LEAD TO LONG-TERM REMISSION IN
REFRACTORY SLE?

EARLY STUDIES SUGGEST THAT THIS THERAPY MAY INDUCE LONG-TERM REMISSION IN SOME REFRACTORY SLE PATIENTS, BUT
MORE RESEARCH IS NEEDED TO CONFIRM DURABILITY AND SAFETY.

WHAT ARE THE CHALLENGES IN IMPLEMENTING ANTI-CD 19 CAR T CELL THERAPY FOR
REFRACTORY SLE?

CHALLENGES INCLUDE MANAGING ADVERSE EFFECTS, HIGH TREATMENT COSTS, MANUFACTURING COMPLEXITIES, PATIENT
SELECTION CRITERIA, AND THE NEED FOR LONG~TERM FOLLOW-UP DATA.

ADDITIONAL RESOURCES

**¥EMERGING ADVANCES IN ANTI CD19 CAR T CeLL THERAPY FOR REFRACTORY SYSTEMIC LUPUS ERYTHEMATOSUS®*

ANTI CD 19 CAR T CELL THERAPY FOR REFRACTORY SYSTEMIC LUPUS ERYTHEMATOSUS REPRESENTS A PROMISING FRONTIER IN
THE MANAGEMENT OF THIS COMPLEX AUTOIMMUNE DISORDER. SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) IS CHARACTERIZED BY A
HETEROGENEOUS CLINICAL PRESENTATION AND AN ABERRANT IMMUNE RESPONSE THAT TARGETS MULTIPLE ORGAN SYSTEMS.
DESPITE ADVANCES IN IMMUNOSUPPRESSIVE THERAPIES, A SUBSET OF PATIENTS REMAINS REFRACTORY TO CONVENTIONAL
TREATMENTS, PROMPTING THE EXPLORATION OF NOVEL THERAPEUTIC MODALITIES SUCH AS CHIMERIC ANTIGEN RECEPTOR (CAR)
T CELL THERAPY DIRECTED AGAINST CD 19-POSITIVE B CELLS.

UNDERSTANDING REFRACTORY SYSTEMIC LUPUS ERYTHEMATOSUS AND THE
RoLe ofF B CELLS

SLE 1s AN AUTOIMMUNE DISEASE HALLMARKED BY THE PRODUCTION OF PATHOGENIC AUTOANTIBODIES PRIMARILY GENERATED BY
AUTOREACTIVE B CELLS. THESE AUTOANTIBODIES CONTRIBUTE TO WIDESPREAD TISSUE INFLAMMATION AND DAMAGE, AFFECTING
ORGANS SUCH AS THE KIDNEYS, SKIN, AND CENTRAL NERVOUS SYSTEM. W/HILE FIRST-LINE TREATMENTS INCLUDING
CORTICOSTEROIDS, ANTIMALARIALS, AND IMMUNOSUPPRESSANTS CAN INDUCE REMISSION IN MANY PATIENTS, REFRACTORY
CASES—DEFINED BY PERSISTENT DISEASE ACTIVITY DESPITE OPTIMAL THERAPY—POSE A SIGNIFICANT CLINICAL CHALLENGE.

B CELLS PLAY A PIVOTAL ROLE IN SLE PATHOGENESIS BEYOND AUTOANTIBODY PRODUCTION, INCLUDING ANTIGEN PRESENTATION



AND CYTOKINE SECRETION THAT MODULATE T CELL RESPONSES. T ARGETING B CELLS HAS THEREFORE EMERGED AS A RATIONAL
STRATEGY. THERAPIES SUCH AS RITUXIMAB, AN ANTI-CD20 MONOCLONAL ANTIBODY, HAVE BEEN USED OFF-LABEL IN
REFRACTORY SLE WITH MIXED RESULTS, PARTLY DUE TO INCOMPLETE B CELL DEPLETION AND LIMITED DURABILITY OF RESPONSE.

MecHANISM oF ANTI CD19 CAR T CeLL THERAPY

CAR T CELL THERAPY HARNESSES THE PATIENT’S OWN IMMUNE SYSTEM BY ENGINEERING | CELLS TO EXPRESS SYNTHETIC
RECEPTORS THAT RECOGNIZE SPECIFIC ANTIGENS ON TARGET CELLS. IN THE CONTEXT OF REFRACTORY SLE, ANTICD 19 CAR T
CELLS ARE DESIGNED TO SEEK AND DESTROY CD 19-EXPRESSING B CELLS, WHICH INCLUDE BOTH NAIVE AND MEMORY B CELL
POPULATIONS IMPLICATED IN AUTOIMMUNE ACTIVITY.

THe CD 19 ANTIGEN IS A TRANSMEMBRANE PROTEIN BROADLY EXPRESSED THROUGHOUT MOST STAGES OF B CELL DEVELOPMENT,
MAKING IT AN ATTRACTIVE TARGET. BY REDIRECTING CYTOTOXIC T LYMPHOCYTES TO ELIMINATE B CeLLS, ANTICD 19 CAR T
CELL THERAPY OFFERS A MORE COMPREHENSIVE DEPLETION THAN CD2(0-TARGETED THERAPIES, POTENTIALLY OVERCOMING
MECHANISMS OF RESISTANCE IN REFRACTORY DISEASE.

MANUFACTURING AND ADMINISTRATION

THE PROCESS BEGINS WITH LEUKAPHERESIS TO COLLECT | CELLS FROM THE PATIENT. THESE CELLS ARE THEN GENETICALLY
MODIFIED EX VIVO USING VIRAL VECTORS TO EXPRESS THE ANTI CD 19 CAR CONSTRUCT. AFTER EXPANSION, THE CAR T
CELLS ARE REINFUSED INTO THE PATIENT FOLLOWING A LYMPHODEPLETING CHEMOTHERAPY REGIMEN, WHICH ENHANCES CAR T
CELL ENGRAFTMENT AND ACTIVITY.

CuiNnicAL Evipence AND OUTCOMES

THoUGH CAR T CELL THERAPY IS WELL-ESTABLISHED IN HEMATOLOGIC MALIGNANCIES, ITS APPLICATION IN AUTOIMMUNE
DISEASES SUCH AS REFRACTORY SLE REMAINS INVESTIGATIONAL BUT RAPIDLY EVOLVING. RECENT CASE SERIES AND EARLY-
PHASE CLINICAL TRIALS HAVE DEMONSTRATED ENCOURAGING RESULTS, WITH SIGNIFICANT CLINICAL REMISSION OBSERVED IN
PATIENTS WHO FAILED MULTIPLE LINES OF IMMUNOSUPPRESSIVE THERAPY.

FOR INSTANCE, A LANDMARK STUDY PUBLISHED IN 202 1 REPORTED COMPLETE REMISSION IN A SMALL COHORT OF REFRACTORY
SLE PATIENTS TREATED WITH ANTI CD19 CAR T CELLS. THE THERAPY ACHIEVED RAPID AND SUSTAINED DEPLETION OF
CIRCULATING B CELLS, CORRELATING WITH DECREASED AUTOANTIBODY TITERS AND IMPROVEMENT IN ORGAN FUNCTION.
IMPORTANTLY, THE REMISSION PERSISTED FOR MONTHS TO OVER A YEAR, SUGGESTING DURABLE DISEASE CONTROL.

SAFETY PROFILE AND ADVERSE EVENTS

W/HILE PROMISING, ANTI CD19 CAR T CELL THERAPY IS ASSOCIATED WITH UNIQUE TOXICITIES THAT REQUIRE CAREFUL
MONITORING. CYTOKINE RELEASE SYNDROME (CRS) IS A COMMON COMPLICATION CHARACTERIZED BY FEVER, HYPOTENSION, AND
MULTI-ORGAN DYSFUNCTION, TYPICALLY MANAGEABLE WITH SUPPORTIVE CARE AND CYTOKINE INHIBITORS SUCH AS
TOCILIZUMAB.

NEUEOTOXICITY, INCLUDING HEADACHE, CONFUSION, AND SEIZURES, HAS ALSO BEEN REPORTED BUT TENDS TO BE REVERSIBLE.
NOTABLY/ PROLONGED B CELL APLASIA LEADING TO HYPOGAMMAGLOBULINEMIA RAISES CONCERNS ABOUT INCREASED INFECTION
RISK, NECESSITATING IMMUNOGLOBULIN REPLACEMENT THERAPY IN SOME CASES.



CoMPARISON WITH OTHER B CeLL-T ARGETING THERAPIES

ANTI CD19 CAR T CELL THERAPY DISTINGUISHES ITSELF FROM OTHER B CELL-DIRECTED TREATMENTS IN SEVERAL WAYS:

o TARGET RANGE: UNLIKE RITUXIMAB WHICH TARGETS CD20 (EXPRESSED ON MATURE B CELLS BUT NOT PLASMA CELLS
OR EARLY PROGENITORS), ANTICD 19 CAR T CELLS TARGET A BROADER B CELL COMPARTMENT, INCLUDING PRECURSOR
AND MEMORY SUBSETS.

e DURABILITY: CAR T THERAPY MAY INDUCE LONGER-LASTING REMISSION DUE TO SUSTAINED IN VIVO PERSISTENCE OF
ENGINEERED T CELLS, WHEREAS MONOCLONAL ANTIBODIES REQUIRE REPEATED DOSING.

® POTENTIAL FOR COMPLETE REMISSION: EARLY DATA SUGGEST HIGHER RATES OF COMPLETE DISEASE REMISSION, LIKELY
DUE TO MORE COMPREHENSIVE B CELL DEPLETION.

e CosT AND AccesSIBILITY: CAR T THERAPY IS SUBSTANTIALLY MORE EXPENSIVE AND LOGISTICALLY COMPLEX, LIMITING
\WIDESPREAD AVAILABILITY.

LiMITATIONS AND CHALLENGES

DesPITE ITS POTENTIAL, ANTI CD 19 CAR T CELL THERAPY FOR REFRACTORY SLE FACES CHALLENGES:

1. PATIENT SELECTION: IDENTIFYING PATIENTS MOST LIKELY TO BENEFIT REQUIRES FURTHER REFINEMENT , ESPECIALLY
CONSIDERING DISEASE HETEROGENEITY.

2. LONG-TERM SAFETY: THE LONG-TERM IMMUNOLOGIC CONSEQUENCES OF PROFOUND B CELL DEPLETION ARE NOT FULLY
UNDERSTOOD.

3. MANUFACTURING COMPLEXITY: PERSONALIZED CELL THERAPIES DEMAND SPECIALIZED FACILITIES AND EXPERTISE,
INCREASING TREATMENT COMPLEXITY.

4. RELAPSE AND RESISTANCE: SOME PATIENTS MAY EXPERIENCE DISEASE RELAPSE AFTER B CELL RECOVERY, UNDERSCORING
THE NEED FOR ADJUNCTIVE THERAPIES OR REPEATED CAR T INFUSIONS.

FUTURE PerSPECTIVES AND RESEARCH DIRECTIONS

ONGOING CLINICAL TRIALS ARE EXPANDING THE EVIDENCE BASE FOR ANTI CD 19 CAR T CELL THERAPY IN REFRACTORY SLE,
WITH EFFORTS FOCUSED ON OPTIMIZING CAR CONSTRUCTS, MINIMIZING TOXICITY, AND INTEGRATING BIOMARKERS FOR
MONITORING RESPONSE. COMBINATORIAL APPROACHES PAIRING CAR T CELLS WITH IMMUNE MODULATORS OR TOLERANCE-
INDUCING AGENTS ARE ALSO UNDER INVESTIGATION.

MOREOVER, NEXT-GENERATION CAR T CELLS WITH “ARMORED” FEATURES OR SAFETY SWITCHES AIM TO IMPROVE EFFICACY
AND SAFETY PROFILES. RESEARCHERS ARE EXPLORING ALTERNATIVE TARGETS BEYOND CD 19, sucH As CD22 or PLASMA CELL
ANTIGENS, TO ADDRESS THE COMPLEX B CELL COMPARTMENT IN SLE.

THE INTEGRATION OF CAR T CELL THERAPY INTO THE BROADER SLE TREATMENT LANDSCAPE WILL REQUIRE MULTIDISCIPLINARY
COLLABORATION AMONG RHEUMATOLOGISTS, IMMUNOLOGISTS, AND CELLULAR THERAPY SPECIALISTS. COST-EFFECTIVENESS
ANALYSES AND REAL-WORLD DATA WILL FURTHER INFORM CLINICAL DECISION-MAKING.



ANTI CD 19 CAR T CELL THERAPY FOR REFRACTORY SYSTEMIC LUPUS ERYTHEMATOSUS EXEMPLIFIES THE POTENTIAL OF
PRECISION IMMUNOTHERAPY TO TRANSFORM OUTCOMES IN CHALLENGING AUTOIMMUNE CONDITIONS. WHILE STILL IN ITS
EXPERIMENTAL STAGES, THIS INNOVATIVE APPROACH OFFERS HOPE FOR DURABLE REMISSION IN PATIENTS WHO HAVE EXHAUSTED
CONVENTIONAL OPTIONS. AS RESEARCH ADVANCES, THE BALANCE BETWEEN EFFICACY, SAFETY, AND ACCESSIBILITY WILL SHAPE
THE FUTURE ROLE OF CAR T CELLS IN LUPUS CARE.

Anti Cd19 Car T Cell Therapy For Refractory Systemic Lupus
Erythematosus

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: CAR T-Cell, An
Issue of Hematology/Oncology Clinics of North America, E-Book Caron A Jacobson, Parth S.
Shah, 2023-10-12 In this issue of Hematology/Oncology Clinics, guest editors Drs. Caron A. Jacobson
and Parth S. Shah bring their considerable expertise to the topic of CAR T-Cell Therapy. Top experts
in the field discuss the multiple ways CAR T-cell therapy can be used to help fight a variety of
cancers, such as diffuse large B-cell lymphoma (DLBCL), follicular lymphoma, mantle cell lymphoma,
multiple myeloma, and B-cell acute lymphoblastic leukemia (ALL). - Contains 12 practice-oriented
topics including CAR T-cells in aggressive B-cell lymphomas; CAR T-cells in multiple myeloma; CAR
T-cells in AML; mechanisms of resistance of CAR T-cell therapy; the role of CAR T-cell therapy in the
era of bispecific antibodies; and more. - Provides in-depth clinical reviews on CAR T-cell therapy,
offering actionable insights for clinical practice. - Presents the latest information on this timely,
focused topic under the leadership of experienced editors in the field. Authors synthesize and distill
the latest research and practice guidelines to create clinically significant, topic-based reviews.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Dubois' Lupus
Erythematosus and Related Syndromes - E-Book Daniel J. Wallace, Bevra Hahn, 2023-12-04
**Selected for 2025 Doody's Core Titles® in Rheumatology**For more than 50 years, Dubois' Lupus
Erythematosus and Related Syndromes has been recognized internationally as the go-to clinical
reference on lupus and other connective tissue diseases. From basic scientific principles to practical
points of clinical management, the 10th edition provides extensive, authoritative coverage of
systemic lupus erythematosus (SLE) and its related diseases in a logical, clearly written,
user-friendly manner. It's an ideal resource for rheumatologists and internal medicine practitioners
who need a comprehensive clinical reference on all aspects of SLE, connective tissue diseases, and
the antiphospholipid syndromes. - Provides complete clinical coverage of every aspect of cutaneous
and systemic lupus erythematosus, including definitions, pathogenesis, autoantibodies, clinical and
laboratory features, management, prognosis, and patient education. - Includes significant new
content throughout: a new chapter on the endocrine system and hormones; newly distinct chapters
on the heart and lung; new content on social disparities in lupus, clinical presentation of nephritis,
and pulmonary hypertension; a new concluding chapter on future directions in the field; new basic
science coverage of the microbiome, autoinflammatory, and monogenic lupus; and new coverage of
diversity, inclusion, gender, compliance, and adherence. - Offers a fresh perspective from two new
associate editors and many new authors with representation from 30 countries. - Contains an
up-to-date overview of significant advances in cellular, molecular, and genetic technologies,
including genetic advancements in identifying at-risk patients. - Discusses the clinical management
of related disorders such as Sjogren's syndrome, scleroderma, polymyositis, and antiphospholipid
syndrome (APS). - Presents the knowledge and expertise of international contributors to provide new
global perspectives on manifestations, diagnosis, and treatment. - Features a vibrant, full-color
format, with graphs, algorithms, differential diagnosis comparisons, new and improved figures, and
schematic diagrams throughout. - Additional digital ancillary content may publish up to 6 weeks
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following the publication date.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Innovations in
Development, Translational Research and Manufacturing of CAR T cells Michael Hudecek,
Qasim Rafiq, Stephen Goldrick, Ulrike Koehl, Helene Negre, Carmen Sanges, 2024-10-03
Immunotherapy with genetically engineered immune cell products is a transformative treatment
modality with potential applications in various fields of medicine. A prime example is chimeric
antigen receptor (CAR)-modified T cells in hematology and oncology, and the advent of CAR T cell
therapies to treat infectious diseases, autoimmune disorders, and cardiovascular diseases. The
medical need and demand from patients and caregivers require radical innovations to accelerate and
improve pre-clinical development and clinical translation, provision of gene-transfer vectors, and
immune cell product manufacturing as well as a critical reflection and discussion on ethical and
socioeconomic aspects. The goal of this special issue of Frontiers in Immunology is to provide a
comprehensive and multi-faceted view on the current state-of-the-art, imminent and future
directions the field is taking in order to accelerate the pre-clinical development, clinical translation,
and manufacturing of CAR T cells, increase access and sustainability of CAR T cell therapy for health
care systems (in developed and in developing countries). This special issue will focus on the medical
and scientific dimension incl. approved and emerging indications, new areas in medicine, advanced
gene-transfer and gene-editing technologies, innovations in pre-clinical assessment (efficacy,
toxicology, genomic safety), innovations in scalable automated manufacturing (bioprocessing), the
implementation of high content data acquisition, machine learning and artificial intelligence,
innovations in clinical trial design; and consider the ethical, socioeconomic and societal dimension of
CART cells in particular and gene-engineered immune cell therapy in general.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Firestein &
Kelley's Textbook of Rheumatology - E-Book Gary S. Firestein, Iain B McInnes, Gary Koretzky, Ted
Mikuls, Tuhina Neogi, James R. O'Dell, 2024-07-24 With its comprehensive, global coverage of all
aspects of diagnosis, screening, and treatment in both adults and children, Firestein & Kelley's
Textbook of Rheumatology remains your reference of choice in this evolving field. The fully revised
12th Edition retains the user-friendly, full color format, providing in-depth guidance in rheumatology
with an ideal balance of basic science and clinical application. New editors, new chapters, and new
illustrations keep you fully up to date on recent advances in genetics and the microbiome, current
therapies, and other rapid changes in the field. - Covers everything from basic science, immunology,
anatomy, and physiology to diagnostic tests, procedures, physical examination, and disease
pathogenesis, manifestations and treatment—including key data on outcomes to better inform
clinical decision making. - Includes new or significantly revised chapters on Pre-Clinical
Autoimmunity; The Microbiome in Health and Disease; Physical Therapy and Rehabilitation;
Nutrition and Rheumatic Disease; Classification and Epidemiology of Spondyloarthritis; Etiology and
Pathogenesis of Osteoarthritis; COVID and Rheumatic Disease; Vaccination in Rheumatic Disease;
Autoimmune Complications of Immune Checkpoint Inhibitors for Cancer; and many more. - Features
1,200 high-quality illustrations, including superb line art, quick-reference tables, and full-color
clinical photographs; many new illustrations highlight diseases among racially diverse patients. -
Shares the knowledge and expertise of internationally renowned scientists and clinicians, including
new editors Drs. Ted Mikuls and Tuhina Neogi. - Demonstrates the complete musculoskeletal exam
in online videos, including abnormal findings and the arthroscopic presentation of diseased joints.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Molecular
Biology of B Cells Tasuku Honjo, Michael Reth, Andreas Radbruch, Frederick Alt, Alberto Martin,
2024-01-11 Molecular Biology of B Cells, Third Edition is a comprehensive reference to how B cells
are generated, selected, activated, and engaged in antibody production. These developmental and
stimulatory processes are described in molecular, immunological, and genetic terms to give a clear
understanding of complex phenotypes. Molecular Biology of B Cells, Third Edition offers an
integrated view of all aspects of B cells to produce a normal immune response as a constant, and the
molecular basis of numerous diseases due to B cell abnormality. The new edition continues its



success with updated research on B cell development and function, the use of therapeutic antibodies
in cancer and infectious disease, therapeutic targeting of B cells for clinical application, new
developments in lymphoma biology. With updated research and continued comprehensive coverage
of all aspects of B cell biology, Molecular Biology of B Cells, Third Edition is the definitive resource,
vital for researchers across molecular biology, immunology, and genetics. - Provides new research
on normal versus abnormal B cell development and function - Contains studies on therapeutic
antibodies in cancer and infectious diseases - Covers research on therapeutically targeting B cells in
inflammation or autoimmune diseases

anti cd19 car t cell therapy for refractory systemic lupus erythematosus:
Hemophagocytic Syndromes, An Issue of Hematology/Oncology Clinics of North America Nancy
Berliner, Barbara A. Degar, 2025-06-09 Hemophagocytic Syndromes, An Issue of
Hematology/Oncology Clinics of North America

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Advances in
Clinical Chemistry, 2025-04-05 Advances in Clinical Chemistry, Volume 126, the latest installment
in this internationally acclaimed series, contains chapters authored by world-renowned clinical
laboratory scientists, physicians, and research scientists. Chapters in this new release include
Internalization of Extracellular Tau Oligomers in Alzheimer's Disease, Advances in Neurofilament
Light Chain Analysis, Biomarkers of Endometriosis, Lupus Nephritis II: Treatment and Monitoring,
and Emerging Biomarkers in Type 2 Diabetes Mellitus, Coagulopathy Prediction in Traumatic Brain
Injury. - Provides the most up-to-date technologies in clinical chemistry and clinical laboratory
science - Authored by world renowned clinical laboratory scientists, physicians, and research
scientists - Presents the international benchmark for novel analytical approaches in the clinical
laboratory

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Resistance to
Anti-CD20 Antibodies and Approaches for Their Reversal , 2023-08-30 Resistance to Anti-CD20
Antibodies and Approaches for Their Reversal presents in-depth content written by international
experts in the study of resistance to anti-CD20 antibodies and approaches for their reversal.
Anti-CD20 antibodies are used to achieve B cell depletion and are developed to treat B cell
proliferative disorders, including non-Hodgkin's lymphoma and chronic lymphocytic leukemia. In the
past two decades, anti-CD20 antibodies have revolutionized the treatment of all B cell malignancies,
however, there are patients that fail to respond to initial therapy or relapse sooner. This book
explores new and existing avenues surrounding Anti-CD20 antibodies. In recent years, several
next-generation anti-CD20 therapies have been developed but predicting and reversing resistance is
still a challenging task. These areas are being actively studied as they represent a potential to
improve anti-CD20 therapies and are discussed thoroughly in the book. It is a valuable resource for
researchers, students and member of the biomedical and medical fields who want to learn more
about resistance to anti-CD20 antibodies and their reversal. - Presentation of current research,
critical analyses, in-depth literature reviews, and the latest clinical reports on anti-CD20 antibody
treatment - Discussion of recent developments of anti-CD20 antibodies in cancer and noncancer
diseases treatment, possible resistance mechanisms and their reversals, as well as the exciting
therapeutic opportunities offered by anti-CD20 antibodies in combination with chemotherapy or
other treatment modalities - Utilization of a number of diagrams to visually illustrate complex
content and plenty of tables to summarize important information

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Inmunotherapy
in Autoimmune Disorders Javed Naim Agrewala, 2026-10-17 This book offers a comprehensive
review of the molecular and cellular mechanisms underlying autoimmune disorders, as well as the
role of immunotherapy in managing these diseases. The initial chapter introduces the concept of
tolerance, the immune system's capacity to distinguish between self and non-self. Further, it
explores various factors that can disrupt this balance, leading to a breakdown of tolerance and the
onset of autoimmune diseases. The book evaluates current strategies for managing autoimmune
diseases, emphasizes their limitations, and introduces immunotherapeutic approaches. Furthermore,




it delves into the latest advancements in immunosuppression, vaccine development, and the role of
specific immune cells in autoimmune conditions. It discusses the generation of regulatory T cells
(Tregs) and their therapeutic potential, as well as examines vaccines and myeloid-derived
suppressor cells for preventing and treating autoimmune diseases. Additionally, the book addresses
a revolutionary approach, chimeric antigen receptor T-cell (CART) therapy, for treating autoimmune
disorders. Toward the end, the book examines the role of the gut microbiome on immune function
and autoimmunity. It considers innovative drug delivery strategies as the future of personalized
medicine in managing autoimmune diseases. This book is a valuable resource for researchers and
students in immunology, microbiology, and pharmaceutical sciences. Key Features Explores
promising new frontiers in next-generation immunotherapy for autoimmune diseases Reviews the
role of factors leading to the loss of immune tolerance and existing autoimmune disease
management Examines innovative drug delivery strategies and the therapeutic potential of
nutraceuticals against autoimmune diseases Reviews the role and therapeutic potential of gut
microbiome in autoimmune disorders Presents the therapeutic potential of Tregs, chimeric antigen
receptor T-cell therapy, and myeloid-derived suppressor cells in treating autoimmune diseases

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Next Generation
Therapeutic Modality to Cure Autoimmune Diseases Ce Wang, Guobao Chen, Qi Wan, Feng Dong,
Timothy Radstake, Asif Amin Dar, Sergio Pif Pifieiro, 2025-08-07 Autoimmune diseases represent a
significant medical challenge where the body's immune system mistakenly attacks its own tissues,
leading to chronic inflammation and serious health ramifications. The traditional treatment regime
generally suppresses the immune system broadly, offering only symptomatic relief and increasing
susceptibility to infections. However, recent strides in understanding the immune system coupled
with breakthroughs in technology have sparked a new wave of treatments aimed at specific
pathogenic pathways to restore balance and potentially offer a lasting cure without compromising
overall immune function. This research topic aims to explore the spectrum of innovative therapies
that specifically target critical components driving disease progression in autoimmune conditions.
We aim to highlight recent advancements in technologies such as CAR T therapies, targeted protein
degradation, and nucleotide-based therapies, which hold the promise of drug-free remission and
potential cures by focusing precisely on pathogenic cells without overall immune suppression.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Vasculitis, An
Issue of Rheumatic Disease Clinics of North America, E-Book Eli Miloslavsky, Anisha Dua,
2023-06-19 In this issue of Rheumatic Disease Clinics, guest editors Drs. Eli Miloslavsky and Anisha
Dua bring their considerable expertise to the topic of Vasculitis. Top experts in the field cover key
topics such as vasculitis mimics and other related conditions; vasculitis and pregnancy: disease state
and medication management; CNS vasculitis: PACNS and CNS manifestations of systemic vasculitis;
ENT manifestations of vasculitis; isolated aortitis workup and management; and more. - Contains 14
relevant, practice-oriented topics including peds vasculitis: Kawasaki's and COVID MIS-C; emerging
therapies EGPA; managing immunosuppression in vasculitis patients in the time of COVID; future of
vasculitis: DEI in vasculitis clinical trials, pathway targets, precision medicine, PROs, models for
damage/relapse, biomarkers; and more. - Provides in-depth clinical reviews on vasculitis, offering
actionable insights for clinical practice. - Presents the latest information on this timely, focused topic
under the leadership of experienced editors in the field. Authors synthesize and distill the latest
research and practice guidelines to create clinically significant, topic-based reviews.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Goldman-Cecil
Medicine E-Book Lee Goldman, Kathleen A. Cooney, 2023-07-15 For more than 95 years,
Goldman-Cecil Medicine has been the authoritative source for internal medicine and the care of
adult patients. Every chapter is written by acclaimed experts who, with the oversight of our editors,
provide definitive, unbiased advice on the diagnosis and treatment of thousands of common and
uncommon conditions, always guided by an understanding of the epidemiology and pathobiology, as
well as the latest medical literature. But Goldman-Cecil Medicine is not just a textbook. It is
designed to optimize electronic searches that will rapidly take you to exactly the information you are




seeking. Throughout the lifetime of each edition, periodic updates continually include the newest
information from a wide range of journals. Furthermore, Goldman-Cecil Medicine is available for all
users of ClinicalKey, Elsevier's full library of subspecialty textbooks that can be accessed by readers
who may want even more in-depth information. - More than 400 chapters authored by a veritable
Who's Who of modern medicine - A practical, templated organization with an emphasis on
up-to-date, evidence-based references - New chapters on Population Health, Effects of Climate
Change on Health, Bradycardias, Transgender Medicine, Whipple Disease, COVID-19 Virology and
Pathobiology, COVID-19 Epidemiology/Clinical Manifestations/Diagnosis/Community Prevention,
COVID-19 Treatment and Vaccination, Polyomaviruses, and more - Thousands of algorithms, figures,
and tables that make its information readily accessible - Over 100 supplementary videos, heart
sounds, and key references - Available in print and on a variety of electronic devices - Continuously
updated by Lee Goldman, MD - An eBook version is included with purchase. The eBook allows you to
access all of the text, figures, and references, with the ability to search, customize your content,
make notes and highlights, and have content read aloud.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: RNA
Therapeutics Mouldy Sioud, 2025-09-29 This book provides an overview of RNA-based
technologies, covering their mechanisms, therapeutic applications, and challenges. Chapters explore
therapeutic RNAs, RNA stability, mRNA vaccine formulation, strategies to overcome
immunogenicity, delivery hurdles, mRNA-based cancer immunotherapy, CAR and TCR T cell
therapies, and RNA interference. Additional chapters examine RNA delivery systems such as lipid
nanoparticles, nanotubular structures and extracellular vesicles. Written in the highly successful
Methods in Molecular Biology series format, the chapters include brief introductions to the material,
lists of necessary materials and reagents, step-by-step, readily reproducible laboratory protocols,
and a Notes section which highlights tips on troubleshooting and avoiding known pitfalls.
Authoritative and cutting-edge, RNA Therapeutics: From siRNA to mRNA Innovations aims to be
comprehensive guide for researchers in the field.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Requlatory T
cells and Autoimmune Diseases Mitesh Kumar Dwivedi, DeLisa Fairweather, 2024-05-27 Regulatory
T cells and Autoimmune Diseases addresses recent findings concerning the role of Tregs in the
pathogenesis of autoimmune diseases as well as their therapeutic aspects. In particular, this book
deals with the various Treg based mechanisms which can lead to autoimmune diseases and covers
the different aspects of linking Tregs with autoimmune mechanisms involved in disease development
by discussing animal models and human studies. The book specifically focuses on the Treg based
therapeutics and their targets to manage all known autoimmune rheumatic, central nervous system,
bowel, liver, thyroid, kidney, myopathic, skin, blood & blood vessel, and eye diseases and aims to
provide a must-have reference for designing therapeutic strategies to treat these autoimmune
diseases. Additionally, the book covers the vaccines induced effects on functioning of Tregs and
development of CAR Tregs therapy for these autoimmune diseases and concludes with current
challenges and future prospects of Treg-based therapeutics. It is carefully designed to meet the
requirements of both basic and advanced researchers in the area and give new dimensions and
insight into the regulatory T cells' role in autoimmune disease pathogenesis and therapeutic aspects.
- Brings the reader up-to-date on the mechanisms of regulatory T cells (Tregs) in pathogenesis and
therapeutics of all autoimmune diseases known to date - Provides explicit color illustrations and
comprehensible tables for explaining the mechanistic aspects and emerging information in the field -
Includes human clinical trials and animal model studies for Tregs in diverse autoimmune diseases
for the mitigation of the symptoms of autoimmune diseases - Offers scientifically applicable and
relevant content for readers of various disciplines, including biomedical sciences, medical
microbiology/biotechnology, immunology, and medicine

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Rheumatology
Secrets - E-BOOK Jason Kolfenbach, Sterling G. West, 2025-09-27 For more than 30 years, the highly
regarded Secrets Series® has provided students and practitioners in all areas of health care with



concise, focused, and engaging resources for quick reference and exam review. Rheumatology
Secrets, 5th Edition, offers practical, up-to-date coverage of the full range of essential topics in this
dynamic field. This highly regarded resource features the Secrets' popular question-and-answer
format that also includes lists, tables, pearls, memory aids, and an easy-to-read style—making
inquiry, reference, and review quick, easy, and enjoyable. - The proven Secrets Series® format gives
you the most return for your time—succinct, easy to read, engaging, and highly effective. - Fully
revised and updated throughout, offering practical coverage of basic immunology and
pathophysiology, important disease manifestations, and clinical management issues related to
common and uncommon rheumatic disorders, including a new chapter on IgG4-related disease. -
Keeps you up to date with new techniques and technologies, as well as changing treatment options
and drug information. - Helps ensure mastery of the material with more than 100 board-style
questions available online that provide effective review and quick practice for your exams. - Top 100
Secrets and Key Points boxes provide a fast overview of the secrets you must know for success in
practice and on exams.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Rook's Textbook
of Dermatology Christopher E. M. Griffiths, Jonathan Barker, Tanya O. Bleiker, Walayat Hussain,
Rosalind C. Simpson, 2024-04-16 The latest edition of the world’s leading dermatology textbook
Rook’s Textbook of Dermatology, 10th Edition is the most definitive, comprehensive and illustrated
reference work in dermatology worldwide. Fully updated by experts from around the world, the book
highlights the latest key evidence-based developments in pathogenesis, diagnosis and treatment of
skin disorders. A highly intuitive resource and invaluable clinical companion for both those training
and those fully qualified in dermatology, other highlights of Rook’s Textbook of Dermatology, 10th
Edition include: 1. Comprehensive review of essential basic science, skin biology and pharmacology
2. More than 3000 clinical illustrations 3. Histological images to aid clinicopathological correlation
4. Up-to-date management details for all major dermatological disorders including emerging
infections 5. All chapters fully referenced together with highlighted key references 6. Quick
reference to essential facts, treatment ladders and management algorithms 7. Chapter dedicated to
global skin health and inequalities 8. Description of the spectrum of presentations in dermatoses in
skin of colour 9. Thorough review of surgical and aesthetic dermatology 10. On-line videos of
practical procedures Rook's Textbook of Dermatology, 10th Edition is universally recognised as the
most complete reference work for dermatologists of all experience levels and dermatology students
worldwide.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Immunotherapy
Resistance and Advancing Adaptive Cell Therapeutics Luciana Rodrigues Carvalho Barros , Amar
Yeware, 2025-08-19 The understanding of immune biology and the development of a newer
generation of immunotherapies have opened a new stage to combat many diseases, including
cancer, autoimmune, and infectious diseases. Moreover, the principal focus of the therapy is to
modulate the host immune response using antibodies, vaccines, cytokines, and cellular therapies.
However, it is important to note that the immune response is dynamic and constantly developing.
Response to immunotherapy varies across patients, which includes the patient’s pathophysiological
environment, metabolism, and genetic factors. Besides, Advanced Cell Therapeutics (ACT) are
becoming more demanding for treating all kinds of diseases, including cancer, infectious diseases, ,
and autoimmune diseases. Few generations of CAR-T cells have been developed, and efforts are
being made to advance them further in other types of cells, including NK cells, myeloid cells such as
neutrophils and macrophages, as well as the use of mesenchymal stem cells to fight against all kinds
of diseases and to overcome the challenges of resistances. Moreover, there are several obstacles
that remain to be elucidated, such as intrinsic individual specificities, cell survival in vivo,
off-targeting, cytokine release syndrome, migration to the tumor site, and the best source of cells
depending on the disease.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Rising stars in
hematology: 2022 Marcos De Lima, Paolo Fabrizio Caimi, Mutlu Arat, Eleni Gavriilaki, 2023-12-13



anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Super Agers
Eric Topol, 2025-05-06 A New York Times Bestseller Super Agers is a detailed guide to a revolution
transforming human longevity. This is a breakthrough moment in the history of human health care.
The person making that bold claim is one of the most respected medical researchers in the world,
Eric Topol. Dr. Topol’s unprecedented, evidenced-based guide is about how you and your family and
friends can benefit from new treatments coming available at a faster rate than ever. From his unique
position as a leader overseeing millions in research funding, Dr. Topol also explains the fundamental
reasons—f{rom semaglutides to Al—that we can be confident these breakthroughs will continue.
Ninety-five percent of Americans over sixty have at least one chronic disease and almost as many
have two. That is the essential problem this revolution is solving. He explains the power of the new
approaches to the worst chronic killers—diabetes/obesity, heart disease, cancer, and
neurodegeneration—and how treatments can begin long before middle age, and even long after. In
thirty years, we will have five times as many people at least one hundred years old and they will be
healthier than ever because of the breakthroughs Dr. Topol describes. The amazing discoveries
Topol brings into sharp focus are deeply inspiring about our human potential. We can now
realistically see how we can make considerable headway for preventing age-related diseases and
may one day be able to slow the body-wide aging process itself.

anti cd19 car t cell therapy for refractory systemic lupus erythematosus: Immunology
for Engineers , 2024-05-17 Immunology for Engineers, Volume 140 consists of chapters from
stalwarts of the field, covering topics such as antibody engineering, adjuvant requirement and its
methodology for assessment, and the need to develop immunotherapy, etc. Chapters covered in this
volume discuss Current Status and Future Prospective of Breast Cancer Immunotherapy,
Engineering high affinity antigen binders- beyond antibodies, Platelets and Inter-Cellular
Communication in Immune Responses: Dialogue with both Professional and Non-Professional
Immune Cells, Chimeric Antigen Receptor (CAR) T cell-based cancer immunotherapy: A boon for
cancer-free life, and Molecular insights and promise of Oncolytic Virus based Immunotherapy. -
Presents the latest in immunological engineering - Delves into timely topics such as antibody
engineering - Covers vaccine engineering amongst many other important topics
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