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Abstract

Lymphocytic leukemia is a cancer that affects the white blood cells. It occurs when the
cancerous, abnormal cells outcompete and reproduce more efficiently than the healthy cells
in the body. Although there are therapies like chemotherapy and radiation, these therapies
often lead to relapse or are simply not effective. Emerging Immunotherapy techniques like
immune checkpoint inhibitors and chimeric antigen receptor (CAR T-cell) therapy offer a new
gaze into what can be done to use the body’s own immune system to apoptotic cancer cells.
This research review paper monitors advancements made in immunotherapy, highlighting
clinical trials and research done in Seoul, Munich, and New England that investigate drugs
like Blinatumomab and CART19 therapies. Despite great progress, there still need to be more
consistent results in trials, costs need to be lowered, and the efficiency of immunotherapy
needs to be muchswifter. For future research, trials on other diseases using the same
techniques need to be underway, and the applications of this miracle drug need to be fully
explored and pioneered.
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1. INTRODUCTION AND BACKGROUND OF LYMPHOCYTIC LEUKEMIA

Lymphocytic leukemia is a type of cancer that affects white blood cells, and these white
blood cells cause blockages and can crowd out healthy blood cells, choking the
bloodstream. Although the exact cause of leukemia is unknown, scientists believe that it
may result from factors like genetics, lifestyle, and environmental exposures [1]. There
are two different types of lymphocytic leukemia: acute lymphocytic leukemia and chronic
lymphocytic leukemia. Acute lymphocytic leukemia affects mostly children and younger
adults, while chronic lymphocytic leukemia affects primarily older adults, though
exceptions exist [2].

Like most cancers, lymphocytic Leukemia manifests more in the developed parts of the
world, mainly in North America and Europe [3]. There are many underlying mutations to
lymphocytic leukemia, such as the Philadelphia chromosome, a translocation between
chromosomes 9 and 22; the BCR-ABL1 fusion gene, which causes cancerous cells to
exhibit abnormal tyrosine kinase activity; TP53 mutations, which confer resistance to
therapy; and NOTCH1 mutations, which enable cell proliferation and differentiation [4].

Acute lymphocytic leukemia requires expedited treatment, often leading to a lower life
expectancy, while individuals with chronic lymphocytic leukemia may live for decades
with sporadic and controlled treatment [5]. Treatments for lymphocytic leukemia include
chemotherapy, radiation, immunotherapy, and stem cell transplantation [6]. The
likelihood of developing chronic lymphocytic leukemia is about 0.57%, or 1 in every 175
people in the United States, with men having a slightly higher risk [1]. For acute
lymphocytic leukemia, the incidence is less than 1% of all cancer cases in the United
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Figure 1. How Blinatumomab affects T-cells and apoptotic cancer cells

States [7]. Although acute lymphocytic leukemia primarily affects children, most deaths
occur among adults, with 4 out of 5 deaths involving adult patients [2]. The purpose of
this paper is to highlight what research is being done to cure these ailments and
ultimately make these statistics much more powerful with a deeper emphasis on the
clinical trials and their criteria.

2. IMMUNOLOGY METHODS TO PREVENT AND HINDER LYMPHOCYTIC
LEUKEMIA

Scientists use immune checkpoint inhibitors and chimeric antigen receptor (CAR) T-cell
therapy to treat lymphocytic leukemia [8]. Immune checkpoint inhibitors target pathways
like PD-1/PD-L1 and CTLA-4 to enhance and utilize T-cell responses against leukemia cells
[3]. CAR T-cell therapy involves genetically modifying the patient’s T cells to recognize and
destroy cancer cells [6].

A common method for leukemia cells to evade T-cell recognition is over-expressing PD-L1,
which hinders T-cell function. When PD-L1 on a somatic cell binds to PD-1 on a T cell, it
deactivates the T cell and leads to apoptosis [8]. Immunotherapy techniques aim to block
this interaction, enabling T cells to function and destroy leukemia cells [7].

In CAR T-cell therapy, scientists extract blood from patients, isolate the T cells, genetically
modify them to target specific proteins on leukemia cells, and then reinfuse them into the
patient [6]. Although this therapy shows remarkable success, it is costly and highly
individualized [2].

Success rates for CAR T-cell therapy range between 30% and 40% depending on the
modifications made [8]. However, limitations include the high costs, unintended
destruction of healthy blood cells, relapse risks, and side effects such as cytokine release
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syndrome (symptoms like coughing, low blood pressure, and organ dysfunction) and
neurotoxicity (confusion, delirium, and nausea) [8]. CAR T-cell therapy is ineffective
against solid tumors [5].

The FDA has approved CAR T-cell therapy for treating B-cell acute lymphoblastic leukemia
using drugs such as blinatumomab, nelarabine, and inotuzumab ozogamicin [2].
Similarly, immune checkpoint inhibitors include drugs such as nivolumab,
pembrolizumab, and cemiplimab [6].

3. RESEARCH AND STUDIES ON IMMUNOLOGY TREATMENTS FOR
LEUKEMIA

Seoul Trial

There was a study in 2019 in Seoul, South Korea, for lymphocytic leukemia, particularly
referencing the recurrence around the marrow. The drug Idarubicin was used for the
reinduction stage with the drug, Blincyto used for the study. This study is in stage 2,
meaning that there are human trials and with people more at risk for any more cancer
progression. A criteria for the patients for age was they must be at least more than one
years old and at most 22 years old. The patients could not have received Blinatumomab
before this study either. The study focused on many exclusion factors: patients should
have adequate renal function, could not have the Philadelphia chromosome, could not
have any mixed phenotypes for leukemia, and could not have had HIV either. Patients
would be tested with Blinatumomab, and then the efficacy rate, disease-free survival rate,
and death rate related to treatment would be tested. The patients would be tested for an
average of 9 years.

Munich Trial

A recent Phase II clinical trial by Amgen Research (Munich) GmbH investigated the use of
Blinatumomab (MT103) in targeting minimal residual disease of B-precursor acute
lymphoblastic leukemia (ALL). The scientists used Blinatumomab to treat patients with
Philadelphia chromosome-positive acute lymphoblastic leukemia (ALL). Blinatumomab
doesn’t directly repair the Philadelphia Chromosome, but it can help eliminate leukemia
cells that carry this abnormality. The inclusion criteria they used were that the patients
must have B-precursor ALL and complete hematological remission with molecular
failure, and must also be able to sign their informed consent to do so. Some of the
exclusion criteria are that they do not have a history or have a current autoimmune
disease, cannot have any anti-murine antibodies, cannot be pregnant or nursing either,
and cannot have any current extramedullary involvement.

New England Trial

Another study in New England did a Phase 1 clinical trial that started with a patient
diagnosed with chronic lymphocytic leukemia (CLL) in 1996. The patient had treatment
started in 2002, which was Rituximab plus fludarabine treatment (Chemotherapy and
Targeted Therapy Combination). The clinical treatment started in July of 2010. The
purpose of the treatment was to test the safety and feasibility of CART19 in relapsed/
refractory B-cell neoplasms. Autologous T-cells were genetically modified using a
lentiviral vector to express CD19-specific CAR. Some of the inclusion criteria were that
patients had to be of sound body and health, express previous treatment failure, have
autologous T-Cell availability to harvest the patients T-Cells, have adequate organ
function, and the patient must have signed informed consent.

4. CONCLUSION
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Figure 2. Panel A illustrates the lentiviral vector used to modify T cells for CART19 therapy, containing
key functional elements for targeting CD19, while Panels B, C, and D show clinical data and imaging,
including serum markers, bone marrow biopsies, and CT scans before and after treatment, highlighting
tumor response and recovery.

The exploration of immunotherapy techniques, particularly through the use of
Blinatumomab has shown great potential in treating patients with lymphocytic leukemia
and can be another venue scientists and research approach how to address cancer. These
trials not only state the efficacy of Immunotherapy techniques, they also underscore the
importance of patient criteria in trials to get the most consistent data that correlates to
the general human population. As these trials get to later phases and advance, the follow-
up research will be a key to our understanding of this novice therapy that has the
potential to cure most cancers. More research in different types of cancers and different
strands of leukemia can be predicted for the near future as Blinatumomab is reaching
greater strides in the battle against cancer.
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