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Description
The majority of cases of leukemia have no known cause. The

most convincingly identified causes of leukaemia, aside from a
few rare inherited disorders, are exposures to ionizing radiation,
certain chemicals, and some anti-cancer medications. People
who were exposed to the atomic bomb explosions in Japan,
people who are receiving radiation therapy for cancer and other
disorders, people who work in nuclear facilities and are exposed
to radiation, cigarette smokers, and others provide evidence
that ionizing radiations are the cause of leukemia. Although
ionizing radiations can cause almost all types of leukemia, some,
like acute and chronic myeloid leukemias and acute
lymphoblastic leukemia are particularly susceptible to induction.
It is debatable whether radiation exposure can result in chronic
lymphocytic leukemia. For various types of leukemia, the
mechanism by which ionizing radiation causes the disease vary. I
conclude by proposing a theory that may explain why
hematopoietic stem cells are found in the bone marrow.

Limited Therapeutic Progress in MDS
Treatment and Management

In the United States, leukemia will cause approximately
23,660 deaths in 2022 and accounts for 3.2% of all new cancer
cases. The 5-year survival rate for patients with acute myeloid
leukemia and acute lymphoblastic leukemia is just 24–28% and
as low as 10%, respectively, despite the fact that the overall 5-
year survival rate for leukemia is almost 65%.As a result, there is
a pressing need to improve AML and ALL outcomes.
Myelodysplastic Syndromes (MDS) or myelodysplastic, on the
other hand, are a diverse group of hematopoietic stem cell
disorders that have the potential to develop into AML and are
linked to even worse outcomes after leukemia. These
hematological disorders have all presented difficulties for
researchers and clinicians alike. However, progress has been
rapid over the past few years, and we are beginning to provide
answers to some previously unanswered questions. It has long
been known that MDS outcomes and disease biology are
influenced by molecular mutations. However, molecular
mutations were not taken into account in clinical decisions, and
the revised International Prognostic Scoring System (IPSS-R) has
been the gold standard for prognostication. IPSS-M, a new
prognostic model that incorporates genomic profiling,

hematologic factors, and cytogenetic parameters, was only
recently described. Rethinking the significance of complete
remission as the primary outcome of a clinical trial has also
become apparent in light of the limited therapeutic progress in
MDS treatment and management. Also, higher-risk MDS is a
subtype that needs therapies right away, so it's even more
important to revisit and change clinical parameters and
endpoints to find better treatment options. There has been a
detailed description of the long-term side effects of intensive
chemotherapy-based regimens among survivors of childhood
ALL, highlighting the need to modify some of these regimens. In
adult ALL, efforts are being made to determine which patient
subsets would benefit from either approach or whether novel
agents can be used in place of chemotherapy. In ALL, the term
"cure" is also elusive, and more sensitive methods are now
being used to measure minimal residual disease to better
identify patients at low risk of relapse. Finally, although the
introduction of Chimeric Antigen Receptor (CAR) T-cell therapy
has significantly improved outcomes for patients with relapsed
or refractory ALL, it is still unknown whether some patients will
require allogeneic hematopoietic stem cell transplantation
following CAR T-cell therapy.

Patients Experiencing Acute Distress
The rapid onset of Acute Myeloid Leukemia (AML) is

accompanied by significant morbidity and mortality. A diagnosis
of AML necessitates the immediate start of treatment due to its
aggressive and potentially fatal clinical course. Numerous AML
patients undergo intense chemotherapy with a combination of
cytotoxic drugs, requiring hospitalization for four to six weeks to
deal with side effects and complications. Bleeding, sepsis, and
other challenging physical symptoms like fever, fatigue,
mucositis, nausea, vomiting, and diarrhea are all examples. In
addition, patients with AML experience psychological symptoms,
with over a third experiencing acute stress responses as a result
of the shock of their diagnosis and the requirement for an
unexpected and urgent hospitalization. In addition, patients
have expressed feelings of hopelessness, depression, and
anxiety due to their lack of independence, uncertainty about
their prognosis, and isolation from hospitalization. Patients'
overall well-being is significantly impacted by these mental and
physical stressors, resulting in a poor quality of life. Studies have
shown that the diagnosis of AML is one of the most stressful
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situations, with many patients experiencing acute distress and
the highest number of PTSD symptoms in oncology practice. As a
result, strategies for enhancing quality of life and reducing
psychological distress in AML patients have become urgently
required. This audit has summed up ongoing endeavors to foster
models of care for easing the weight of an intense leukemia
conclusion and further developing results for patients. A
concomitant symptom of acute myeloid leukemia that may
indicate a poor prognosis is extra medullary infiltration. The
underlying mechanism is still poorly understood, and there are
few therapeutic options. Bone marrow and EMI samples from an
AML patient with pervasive leukemia cutis were analyzed with
single-cell RNA sequencing in this study. In a number of AML
patients, a complement C1Q+ macrophage-like leukemia subset
that is enriched in the cutis and existed in the BM prior to EMI
manifestations was identified and further confirmed. RNA-
sequencing and quantitative proteomics analysis revealed the

expression dynamics of C1Q from primary to relapse, as well as
the mutation and gene expression signatures of EMI patients
who expressed a high level of C1Q.Both univariate and
multivariate analyses revealed that C1Q expression had a
negative impact on prognosis. In patient-derived xenograft and
cell line-derived xenograft models, leukemia cells were able to
establish prominent cutaneous or gastrointestinal EMI nodules
thanks to the tissue-infiltration ability conferred by C1Q
expression, which was regulated by the transcription factor
MAFB. Through recognition of the C1Q-gC1QR and subsequent
stimulation of TGF-1, fibroblasts attracted the C1Q+ leukemia
cells to migrate.C1Q+ leukemia cells were also able to survive
chemotherapy stress thanks to this cell-to-cell communication.
As a result, C1Q, which orchestrates cancer infiltration pathways
through communication with fibroblasts and is a compelling
therapeutic target for EMI, served as an adverse prognostic
marker for AML.
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