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ABSTRACT 

The Philadelphia chromosome and the bcr-abl fusion gene cause aberrant myeloid cell proliferation, which is 

the hallmark of chronic myeloid leukemia (cml), a Myeloproliferative disease. Patient outcomes have 

significantly improved over the past 20 years due to considerable breakthroughs in treatment, especially with 

the development of tyrosine kinase inhibitors (tkis) like Imatinib. Tkis are now the mainstay of cml treatment, 

allowing 85–95% of patients to survive during the chronic periods while achieving a long-term remission. 

Patients who do not respond to first-generation tkis are treated with second- and third-generation tkis, such as 

dasatinib, nilotinib, andponatinib. For individuals who do not react to tkis, stem cell transplantation is still a 

curative option, albeit with increased risks. Leukapheresis, chemotherapy, and interferon-alpha are further 

treatments that are generally saved for particular situations or crises. It is essential to regularly assess 

hematologic, cytogenetic, and molecular responses in order to modify treatment and sustain remission. With 

improved survival rates and quality of life, cml is no longer a fatal disease for the majority of patients, thanks 

to treatment advancements. 
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INTRODUCTION 

One of the essential components of blood, myeloid cells, are overproduced in chronic myeloid leukaemia 

(cml), a disease that affects the bone marrow and blood. This particular kind of leukaemia advances more 

slowly than acute variants and is usually linked to a particular genetic mutation called the philadelphia 

chromosome. This mutation arises from a translocation of chromosomes 9 and 22, which forms the bcr-abl 

fusion gene and causes myeloid cells to  

 

Proliferate uncontrollably. [2] 

Three stages of cml are distinguished: blast crisis, accelerated, and chronic. Tyrosine kinase inhibitors (tkis) 

and other targeted medicines are commonly used to effectively manage the most stable period of the disease, 

which is the chronic phase. The illness may worsen and become more aggressive. Phases if left untreated .[3] 

 

Fatigue, nocturnal sweats, inexplicable weight loss, and splenomegaly-an enlargement of the spleen are 

possible symptoms. Genetic testing, bone marrow biopsy, and blood tests are commonly used in the diagnosis 

process. 

 

The prognosis for those with cml has generally improved dramatically due to medical advancements, turning 

the formerly lethal illness into a chronic illness that many patients can now manage 
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Several epidemiological features associated with chronic myeloid leukaemia (cml) [4] 

 

INCIDENCE : in comparison to other forms of leukaemia, cml is comparatively uncommon. There are one 

to two cases per 100,000 people on an annual basis. [5] 

 

AGE: adults are the main target population for cml, with most instances occurring in those between the ages 

of 50 and 70. In kids, it's not common. [5] 

 

GENDER: with a male-to-female ratio of roughly 1.5:1, cml is slightly more frequent in males than in 

women. 

 

ETHNICITY: although cml can affect people of any ethnicity, some research indicates that incidence rates 

vary depending on the population, with higher rates seen in particular ethnic groups. 

 

RISK FACTORS: although the precise origin of chronic myeloid leukemia (cml) is unknown, exposure to 

ionizing radiation and specific chemicals, such as benzene, has been linked to a higher 

Additionally, genetic predispositions might be involved. 

 

GEOGRAPHIC VARIABILITY: access to healthcare and environmental factors can have an impact on the 

occurrence of cml in different geographic regions. 

Although cml is still a serious health risk overall, patient outcomes have significantly improved thanks to 

medical advancements.[5] 

 

 

OBJECTIVE 

 

The following important aims are part of the core objective of controlling chronic myeloid leukemia (cml): 

[6] 

 

REACHING REMISSION :- hematologic, cytogenetic, and molecular remission are the main objectives, and 

they will be attained by minimizing or eliminating the leukemic cells. This entails limiting the bcr-abl gene 

mutation, lowering the philadelphia chromosome level—a marker of chronic myeloid leukemia—and 

managing the white blood cell count.  

STOPING THE DISEASE'S ADVANCEMENT: cml has the potential to go from a chronic phase into an 

accelerated phase, also known as a blast crisis, which is more aggressive and challenging to treat. Maintaining 

the chronic phase and delaying or stopping development are the objectives. 

INCREASING SURVIVAL RATES: the goal of treatment is to increase the patient's overall survival and 

make sure they stay in a stable state for as long as possible. Ideally, this results in atypical lifespan.  

REDUCING SIDE EFFECTS: in order to preserve the patient's quality of life, therapies like tyrosine kinase 

inhibitors (tkis) work to control the disease while reducing harmful side effects.  

ESTABLISHING LONG-TERM REMISSION: maintaining long-term illness control is crucial. Some 

patients may experience deep molecular remission, which allows for the possible reduction or cessation of 

medication while being closely monitored.  

MONITORING AND MANAGING TREATMENT: to keep treatment effective, it is important to 

continuously monitor the patient's reaction to therapy (via regular blood tests and molecular evaluations).  

Improving prognoses for cml patients needs early detection and timely, efficacious therapy. 
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TREATMENTS 

Chronic myeloid leukaemia (cml) is typically managed through various methods and treatments that focus on 

controlling the abnormal growth of white blood cells, achieving remission, and preventing disease 

progression. Below are the primary methods and treatments used in cml: 

1. TYROSINE KINASE INHIBITORS (TKIS) 

 

Tyrosine kinase inhibitors (tkis) are the standard treatment for cml. They target the bcr-abl protein, 

which is produced by the philadelphia chromosome (a genetic abnormality in cml) and is responsible 

for uncontrolled cell growth.[7] 

 

 First-generation tki: 

           imatinib (gleevec): this was the first tki introduced and revolutionized cml       

           treatment. It works by blocking the bcr-abl enzyme. 

 

 Second-generation tkis: these are more potent and often used in cases of imatinib resistance 

or intolerance. 

Dasatinib (sprycel) 

Nilotinib (tasigna) 

 

 Third-generation tki:  

Ponatinib (iclusig): used in cases where cml is resistant to first- and second-generation tkis, 

particularly in patients with the t315i mutation.[8] 

2.   STEM CELL (BONE MARROW) TRANSPLANTATION 

Allogeneic stem cell transplantation (sct) is the only known curative treatment for cml, but it carries significant 

risks and is usually reserved for patients who:[9] 

 Do not respond to tkis. 

 Progress to an accelerated phase or blast crisis. 

 Have a suitable donor available. 

It involves replacing the patient’s diseased bone marrow with healthy marrow from a donor.[10] 

Type of transplant Usage Approximate efficacy rate Key considerations 

Allogeneic sct Reserved for patients 

resistant to tkis or in 

advanced phases 

(accelerated/blast phase) 

60-80% long-term 

survival, depending on 

disease phase 

High risk of 

complications (gvhd), 

only curative treatment 

but not first-line due to 

risks 

TKI TYPE COMMON DRUG 

NAMES 

USES APPROXIMATE EFFICACY RATE 

First 

generation 

Imatinib (gleevec) First-line therapy for 

most patients 

85-90% long-term survival rate 

Second 

generation 

Dasatinib (sprycel), 

nilotinib (tasigna) 

Used in patients 

resistant/intolerant to 

imatinib or as 

frontline treatment 

 

90-95% remission rates 

Third 

generation 

Ponatinib (iclusig) For t315i mutation or 

multi-drug resistance 

70-80% remission in resistant cases 
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        3.   INTERFERON-ALPHA 

Interferon-alpha is an older treatment used prior to tkis but is sometimes still used in specific cases, such as 

during pregnancy when tkis cannot be used. It works by stimulating the immune system to attack leukemic 

cells and slow their growth.[11] 

 It may be combined with tkis for better control of the disease in some cases. 

Type Usage Approximate efficacy rate Key considerations 

Interferon-alpha Used in specific cases (e.g., 

pregnancy) or intolerance to 

tkis 

15-25% cytogenetic response Considered outdated, mostly 

replaced by tkis, side effects 

include flu-like symptoms 

      [12]  

 4.    CHEMOTHERAPY 

Although not as commonly used as tkis, chemotherapy may be considered in cases where patients do not 

respond to tki therapy or if the disease progresses to a more aggressive phase (blast crisis).[13] 

 Hydroxyurea: this oral chemotherapy drug is sometimes used to temporarily reduce white blood cell 

counts in patients before initiating tki therapy. 

 Cytarabine (ara-c): can be used during the blast crisis phase.[14] 

 

 

 

5.     LEUKAPHERESIS 

This is a procedure used to rapidly lower very high white blood cell counts (leukostasis), especially in 

emergency situations before starting tki treatment. Blood is passed through a machine that removes excess 

white blood cells.[15] 

Drug name Usage Approximate efficacy 

rate 

Key considerations 

Leukapheresis Used for rapid reduction 

of high white blood cell 

counts (leukostasis) 

Immediate but 

temporary effect 

Generally used in 

emergency settings 

before tki therapy 

    [16] 

 

Drug name Usage Approximate efficacy rate Key considerations 

Hydroxyurea 

 

 
 

Temporary control of high 

white blood cell counts 

before tki therapy 

Short-term efficacy, used 

for initial control 

Usually a stop-gap therapy, 

not long-term 

Cytarabine (ara-c) In accelerated/blast phases 

or in combination with tkis 

30-50% remission in blast 

crisis 

High toxicity, used when 

cml progresses beyond the 

chronic phase 
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 6.    CLINICAL TRIALS 

Participation in clinical trials for new treatments is an option for patients who are not responding well to 

standard therapies. These trials might involve newer tkis, combination therapies, or immunotherapy 

approaches.[17] 

Trial type Usage Approximate efficacy 

rate 

Key considerations 

New tkis or 

combinations 

For patients with 

resistance or 

intolerances to 

standard treatments 

Varies based on the 

trial 

Patients may benefit from 

access to new or experimental 

therapies 

7.    SYMPTOMS  MANAGEMENT AND SUPPORTIVE CARE 

In addition to direct treatments for cml, patients may require supportive care to manage symptoms or 

complications of the disease, including: [18] 

 Blood transfusions (if anemia or low platelet counts develop). 

 Antibiotics (to manage infections due to immune suppression). 

 Growth factors to stimulate blood cell production.[18] 

Response type[16] Monitoring frequency[16] Treatment adjustment[16] 

Hematologic response Monthly blood counts Adjust tkis if response is not 

achieved 

Cytogenetic response Every 3-6 months, bone marrow 

biopsy 

Consider second-line tki or 

transplant if poor response 

Molecular response Every 3 months, pcr for bcr-abl Adjust therapy if there is no deep 

molecular remission 

8.    MONITORING [19] 

Regular monitoring of cml patients is critical to assess treatment response. Monitoring typically involves: 

 Hematologic response: measuring blood counts to assess control over white blood cell levels. 

 Cytogenetic response: examining bone marrow cells to measure the presence of the philadelphia 

chromosome.[19] 

 Molecular response: using polymerase chain reaction (pcr) tests to detect bcr-abl gene transcripts at a 

molecular level. 

 Summary of treatment strategy by disease phase: 

 Chronic phase: tkis are typically effective and well tolerated. 

 Accelerated phase: more intensive treatment, potentially including a switch to a more potent tki or 

considering stem cell transplantation. 

 Blast crisis: combination of chemotherapy, tkis, and possible stem cell transplantation. 

CONCLUSION OF TREATMENTS:- 

The treatment landscape for cml has evolved significantly with tkis being the cornerstone of therapy, allowing 

many patients to achieve long-term remission. For patients who do not respond adequately or develop 

resistance, other options such as stem cell transplants or newer tkis are available. Regular monitoring ensures 

the effectiveness of the treatment and early detection of disease progression. 

http://www.ijcrt.org/


www.ijcrt.org                                                   © 2025 IJCRT | Volume 13, Issue 1 January 2025 | ISSN: 2320-2882 

IJCRT2501774 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g722 
 

REFERANCES 

1) Hehlmann, R. (2020). Chronic Myeloid Leukemia in 2020. In HemaSphere (Vol. 4, Issue 5, p. E468). 

Wolters Kluwer Health. https://doi.org/10.1097/HS9.0000000000000468 

2) Chen, Y., Peng, C., Li, D., & Li, S. (2010). Molecular and cellular bases of chronic myeloid leukemia. In 

Protein and Cell (Vol. 1, Issue 2, pp. 124–132). Higher Education Press. https://doi.org/10.1007/s13238-010-

0016-z 

3) Michor, F. (2007). Chronic Myeloid Leukemia Blast Crisis Arises from Progenitors. Stem Cells, 25(5), 

1114–1118. https://doi.org/10.1634/stemcells.2006-0638 

4) Rohrbacher, M., & Hasford, J. (2009). Epidemiology of chronic myeloid leukaemia (CML). Best Practice 

and Research: Clinical Haematology, 22(3), 295–302. https://doi.org/10.1016/j.beha.2009.07.007 

 

5) Brincker, H. (1982). Population‐Based Age‐ and Sex‐Specific Incidence Rates in the 4 Main Types of 

Leukaemia. Scandinavian Journal of Haematology, 29(3), 241–249. https://doi.org/10.1111/j.1600-

0609.1982.tb00589.x 

6) Baccarani, M., Cortes, J., Pane, F., Niederwieser, D., Saglio, G., Apperley, J., Cervantes, F., Deininger, 

M., Gratwohl, A., Guilhot, F., Hochhaus, A., Horowitz, M., Hughes, T., Kantarjian, H., Larson, R., Radich, 

J., Simonsson, B., Silver, R. T., Goldman, J., & Hehlmann, R. (2009). Chronic myeloid leukemia: An update 

of concepts and management recommendations of European LeukemiaNet. In Journal of Clinical Oncology 

(Vol. 27, Issue 35, pp. 6041–6051). https://doi.org/10.1200/JCO.2009.25.0779 

7) Firwana, B., Sonbol, M. B., Diab, M., Raza, S., Hasan, R., Yousef, I., Zarzour, A., Garipalli, A., Doll, D., 

Murad, M. H., & Al-Kali, A. (2016). Tyrosine kinase inhibitors as a first-line treatment in patients with newly 

diagnosed chronic myeloid leukemia in chronic phase: A mixed-treatment comparison. International Journal 

of Cancer, 138(6), 1545–1553. https://doi.org/10.1002/ijc.29889 

 

8) Frankfurt, O., & Licht, J. D. (2013). Ponatinib - A step forward in overcoming resistance in chronic myeloid 

leukemia. Clinical Cancer Research, 19(21), 5828–5834. https://doi.org/10.1158/1078-0432.CCR-13-0258 

 

9) Sacha, T., & Szczepanek, E. (2021). Management of ponatinib dosing in chronic myeloid leukemia patients. 

In Journal of Physiology and Pharmacology (Vol. 72, Issue 3, pp. 321–327). Polish Physiological Society. 

https://doi.org/10.26402/jpp.2021.3.02 

10) Gu, S. (2016). The GAB2/SHP2 Pathway in BCR-ABL1-Induced Hematopoietic Neoplasia. 

11) Lambertini, M., Peccatori, F. A., & Azim, H. A. (2015). Targeted agents for cancer treatment during 

pregnancy. In Cancer Treatment Reviews (Vol. 41, Issue 4, pp. 301–309). W.B. Saunders Ltd. 

https://doi.org/10.1016/j.ctrv.2015.03.001 

12) Flink, H. J. (n.d.). Pegylated Interferon Alfa in HBeAg-positive Chronic Hepatitis B. 

13) Wen, M., Xia, J., Sun, Y., Wang, X., Fu, X., Zhang, Y., Zhang, Z., Zhou, Y., & Li, X. (2018). Combination 

of EGFR-TKIS with chemotherapy versus chemotherapy or EGFR-TKis alone in advanced NSCLC patients 

with EGFR mutation. Biologics: Targets and Therapy, 12, 183–190. https://doi.org/10.2147/BTT.S169305 

14) Lacoboni, S. J., Plunkett, W., Kantarjian, H. M., Estey, E., Keating, M. J., Mccredie, K. B., & Freireich, 

E. J. (1986). High-Dose Cytosine Arabinoside: Treatment and Cellular Pharmacology of Chronic 

Myelogenous Leukemia Blast Crisis. 

15) Hyperleukocytosis, leukostasis and leukapheresis: practice management. Ganzel C, Becker J, Mintz PD, 

Lazarus HM, Rowe JM. Blood Rev. 2012;26:117–122. [PubMed] [Google Scholar] 

16) Ganzel, C., Becker, J., Mintz, P. D., Lazarus, H. M., & Rowe, J. M. (2012). Hyperleukocytosis, leukostasis 

and leukapheresis: Practice management. Blood Reviews, 26(3), 117–122. 

https://doi.org/10.1016/j.blre.2012.01.003 

http://www.ijcrt.org/
https://doi.org/10.1634/stemcells.2006-0638
https://doi.org/10.1016/j.beha.2009.07.007
https://doi.org/10.1111/j.1600-0609.1982.tb00589.x
https://doi.org/10.1111/j.1600-0609.1982.tb00589.x
https://doi.org/10.1200/JCO.2009.25.0779
https://doi.org/10.1002/ijc.29889
https://doi.org/10.1158/1078-0432.CCR-13-0258
https://doi.org/10.26402/jpp.2021.3.02
https://doi.org/10.1016/j.ctrv.2015.03.001
https://doi.org/10.2147/BTT.S169305
https://pubmed.ncbi.nlm.nih.gov/22364832
https://scholar.google.com/scholar_lookup?journal=Blood+Rev&title=Hyperleukocytosis,+leukostasis+and+leukapheresis:+practice+management&volume=26&publication_year=2012&pages=117-122&pmid=22364832&
https://doi.org/10.1016/j.blre.2012.01.003


www.ijcrt.org                                                   © 2025 IJCRT | Volume 13, Issue 1 January 2025 | ISSN: 2320-2882 

IJCRT2501774 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g723 
 

17) García-Gutiérrez, V., & Hernández-Boluda, J. C. (2019). Tyrosine Kinase Inhibitors Available for 

Chronic Myeloid Leukemia: Efficacy and Safety. In Frontiers in Oncology (Vol. 9). Frontiers Media S.A. 

https://doi.org/10.3389/fonc.2019.00603 

18) Zeeshan, M., & Kukshal, M. (2023). A REVIEW OF THERAPEUTIC PROPERTIES OF LANTANA 

CAMARA (Vol. 8, Issue 6). www.ijnrd.org 

19) Jabbour, E., & Kantarjian, H. (2012). Chronic myeloid leukemia: 2012 update on diagnosis, monitoring, 

and management. American Journal of Hematology, 87(11), 1037–1045. https://doi.org/10.1002/ajh.23282 

 

http://www.ijcrt.org/
https://doi.org/10.3389/fonc.2019.00603
http://www.ijnrd.org/

