Sociodemographic, Hematological and Biochemical Profile at Diagnosis of Chronic Myeloid Leukemia in Patients Assigned to a Third-Level Medical Unit in Mexico	Comment by Prashant Bhardwaj: No social parameter were included in this study. 




.     
.
              . 
                     
	.
..


.




[bookmark: _GoBack]ABSTRACT

	
Background: The Global Cancer Observatory (GCO, 2022) reported that different types of leukemia accounted for 3.6 % (7,457) of all new cancer cases in Mexico, with 5,126 (5.3 %) deaths. Chronic myeloid leukemia is a clonal myeloproliferative neoplasm, representing 15-20 % of leukemia cases, with an estimated incidence of 1-1.5 cases per 100,000. Higher incidence rates are observed in high-income countries. However, mortality is lower compared to low-income nations, primarily due to greater access to healthcare services. Therefore, improving knowledge of hematological and biochemical profiles is crucial for timely diagnosis and early medical treatment.
Aim: To know the sociodemographic, hematological, and biochemical profile at the time of diagnosis of chronic myeloid leukemia in patients assigned to a third-level medical unit in Mexico.
Methods: Retrospective and descriptive study. The sociodemographic variables were reviewed, as well as the hematological and biochemical profile at diagnosis of chronic myeloid leukemia of patients alive in the year 2025. Descriptive statistics were used with SPSS version 25.
Results: We reviewed 311 medical records of patients with chronic myeloid leukemia. However, only 54.0% met the selection criteria. The men represented 54.2 %. The mean age at diagnosis was 42.4 ± 13.5 years. The predominant phase at diagnosis was chronic (94 %). The hematological profile showed hemoglobin (Hb) values ​​of 11.3 ± 2.1 g/dL; leukocytes 201509.3 ± 134524.4 µL; neutrophils 117195.5 ± 99,551.6 µL; lymphocytes 15586.3 ± 44425.5 µL; monocytes 2.8 ± 3.5 %; eosinophils 3.3 ± 4.0 %; and basophils 4.5 ± 5.0 %; and platelets 620346.4 ± 456385.2 µL. The biochemical profile indicated serum creatinine of 0.9 ± 0.3 mg/dL; serum calcium (Ca) 8.8 ± 0.7 mg; lactic dehydrogenase (LDH) 655.6 ± 375.9 IU/L; and uric acid 6.3 ± 2.2 mg/dL.	Comment by Prashant Bhardwaj: The hematological examination revealed mean hemoglobin level 11.3± 2.1 g/dL;mean leukocytes count, neutrophil count, lymphocyte count and platelet count were 201509.3 ± 134524.4 µL, 117195.5 ± 99,551.6 µL, 15586.3 ± 44425.5 µL and 620346.4 ± 456385.2 µL respectively. Similarly mean of differential count of monocytes 2.8 ± 3.5 %; eosinophils 3.3 ± 4.0 %; and basophils 4.5 ± 5.0 % were also observed.	Comment by Prashant Bhardwaj: Insert mean 
Conclusion: Patients diagnosed with chronic myeloid leukemia at a tertiary care unit in Mexico were primarily between 30 and 59 years old. The men predominated. The hematological profile showed that most patients had hemoglobin levels of 10–13 g/dL; leukocytes > 11000 / µL; neutrophils > 7000 / µL; lymphocytes > 3000 / µL; monocytes 2-10 %; eosinophils 1-5 %; basophils > 1 %; and platelets > 450000 / µL. The biochemical profile indicated mainly normal serum creatinine and calcium levels; LDH > 220 IU/L; and hyperuricemia.
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1. INTRODUCTION

The Global Cancer Observatory reported that different types of leukemia accounted for 2.4 % (487,294) of all new cancer cases worldwide, with 305,405 (3.1 %) deaths (GCO, 2022a). In Mexico, 7,457 (3.6 %) cases were diagnosed, with 5,126 (5.3 %) associated deaths. Leukemia ranked 10th among new cancer cases and 8th among cancer-related deaths (GCO, 2022b).

Chronic myeloid leukemia is a clonal myeloproliferative neoplasm, characterized by the presence of the Philadelphia chromosome (Senapati et al., 2023). The interaction between genetic, environmental, and lifestyle factors is associated with its geographic distribution. Significant incidence rates are recorded in high-income countries. However, mortality is lower compared to low-income nations due to greater access to healthcare services (Lipton et al., 2024). Chronic myeloid leukemia accounts for 15-20 % of leukemia cases. The estimated incidence is 1-1.5 cases per 100,000 (Apperley et al., 2025).

Chronic myeloid leukemia can present in three phases (Jabbour & Kantarjian, 2025): 

Chronic [prolonged clinical stability]. This phase is characterized by mild normocytic and normochromic anemia; leukocytosis; increased absolute eosinophil and basophil counts; thrombocytosis; progressive decline in neutrophil function; and increased levels of LDH and uric acid.

Accelerated. Leukemic blasts in blood and bone marrow increase by 10-19 %, along with cytopenias. Basophil levels, progressive myelofibrosis, or treatment refractoriness increase.

Blastic phase. Blasts are present in blood or bone marrow at levels exceeding 20 %.

In recent years, chronic phase treatment has been achieved with imatinib, which inhibits the ABL tyrosine kinase by occupying the adenosine triphosphate (ATP) binding site in the kinase domain of the ABL component of the BCR::ABL1 oncoprotein. This results in the inhibition of phosphorylation of ABL tyrosine kinase substrates and prevents the activation of subsequent leukemogenic signal transduction (Brümmendorf et al., 2022).

The recommended dosages are 400 mg / 24 hours for the chronic phase, 600 mg / 24 hours for the accelerated phase, and 600 mg / 24 hours for blast transformation; all administered orally. An expected response includes a platelet count < 450000 / µL; leukocytes < 10000 / µL; and < 5 % basophils. Studies on chronic myeloid leukemia are extensive (Johnson-Ansah et al., 2022). However, those that consider the sociodemographic, hematological, and biochemical characteristics of patients at the time of diagnosis are scarce in Mexico. Therefore, the objective of this research was to determine the sociodemographic, hematological, and biochemical profile at the time of diagnosis of chronic myeloid leukemia in patients enrolled in a tertiary care medical unit.	Comment by Prashant Bhardwaj: Referances?

2. METHODOLOGY

Retrospective and descriptive study. The sociodemographic variables were reviewed, as well as the hematological and biochemical profile at diagnosis of chronic myeloid leukemia of patients alive in the year 2025. Descriptive statistics were used with SPSS version 25.	Comment by Prashant Bhardwaj: Proper sentence making

3. RESULTS AND Discussion

We reviewed 311 medical records of patients with chronic myeloid leukemia. However, only 168 (54.0 %) met the selection criteria. Men represented 54.2 % (n=91) [women n=77; 45.8 %]. The mean age at diagnosis was 42.4 ± 13.5 years. The age groups 30–39 (n=38; 22.6 %), 40–49 (n=44; 26.2 %), and 50–59 (n=35; 20.8 %) represented 69.6 % (n=117) (Fig 1).	Comment by Prashant Bhardwaj: Please mention the selection criteria in detail in methodology section. 


Fig. 1. Number of patients with respect to age group during diagnosis of chronic myeloid leukemia.

The phase at diagnosis was chronic in 94 % (n=158); accelerated in 5.4 % (n=9); blastic in 0.6 % (n=1). The hematological profile showed Hb values ​​of 11.3 ± 2.1 g/dL [10-13 g / dL (n=129; 76.8 %)]; leukocytes 201509.3 ±1 34524.4 µL [> 11000 µL (n=165; 98.2 %)]; neutrophils 117195.5 ± 99551.6 µL [> 7000 µL (n=163; 97.0 %)]; lymphocytes 15586.3±44425.5 µL [> 3000 µL (n=135; 80.4 %)]; monocytes 2.8±3.5 % [< 2 % (n=73; 43.5 %)]; eosinophils 3.3±4.0 % [1-5 % (n=111; 66.1 %)]; basophils 4.5±5.0 % [> 1 % (n=106; 63.1 %)]; and platelets 620346.4±456385.2 µL [> 450000 µL (n=98; 58.3 %)] (Table 1).

















Table 1. Hematological profile at the diagnosis of chronic myeloid leukemia.

	Variable
	Average ± SD
	classification
n (%)

	Hb (g/dL)
	11.3 ± 2.1
	10-13
	9.9-8
	7.9-6
	< 6

	
	
	129 (76.8)
	30 (17.9)
	7 (4.2)
	2 (1.2)

	Leukocytes (µL)
	201509.3 ± 134524.4
	4000-11000
	< 4000
	> 11000
	

	
	
	2 (1.2)
	1 (0.6)
	165 (98.2)
	

	Neutrophils (µL)
	117195.5 ± 99551.6
	1500-7000
	> 7000
	
	

	
	
	5 (3.0)
	163 (97.0)
	
	

	Lymphocytes (µL)
	15586.3 ± 44425.5
	1000-3000
	< 1000
	> 3000
	

	
	
	24 (14.3)
	9 (5.4)
	135 (80.4)
	

	Monocytes (%)
	2.8 ± 3.5
	2-10
	< 2
	> 10
	

	
	
	89 (53.0)
	73 (43.5)
	6 (3.6)
	

	Eosinophils (%)
	3.3 ± 4.0
	1-5
	< 1
	> 5
	

	
	
	111 (66.1)
	29 (17.3)
	28 (16.7)
	

	Basophils (%)
	4.5 ± 5.0
	0.5-1
	< 0.5
	> 1
	

	
	
	22 (13.1)
	40 (23.8)
	106 (63.1)
	

	Platelets (µL)
	620346.4 ± 456385.2
	150000-450000
	< 150000
	> 450000
	

	
	
	66 (39.3)
	4 (2.4)
	98 (58.3)
	


*SD: Standard deviation
The biochemical profile indicated a serum creatinine of 0.9±0.3 mg/dL [normal values ​​(n=150; 89.3%)]; Ca 8.8±0.7 mg [8.5-10.2 mg (n=118; 70.2 %)]; LDH 655.6±375.9 IU/L [>220 IU/L (n=156; 92.9%)]; and uric acid 6.3±2.2 mg/dL [hyperuricemia (n=70; 41.7%)] (Table 2).

 Table 2. Biochemical profile at the diagnosis of chronic myeloid leukemia.

	Variable
	Average ± SD
	classification
n (%)

	Creatinine (mg/dL)
	0.9 ± 0.3
	Normal
[Men 0.7-1.3] 
[Women 0.6-1.1]
	Abnormal
[Men < 0.7 > 1.3] 
[Women < 0.6 > 1.1]

	
	
	150 (89.3)
	18 (10.7)

	Ca (mg)
	8.8 ± 0.7
	8.5-10.2
	< 8.5
	> 10.2

	
	
	118 (70.2)
	46 (27.4)
	4 (2.4)

	LDH (UI/L)
	655.6 ± 375.9
	125-220
	< 125
	> 220

	
	
	12 (7.1)
	-
	156 (92.9)

	Uric acid (mg/dL)
	6.3 ± 2.2
	Normal
[Men 3.4-7.0]
[Women 2.4-6.0]
	Hiperuricemia
[Men > 7.0]
[Women > 6.0]
	Hipouricemia
[Men < 3.4]
[Women < 2.4]

	
	
	97 (57.7)
	70 (41.7)
	1 (0.6)


*SD: Standard deviation

The period between diagnosis and initiation of Imatinib treatment was 70.7 ± 105.3 days. The prescribed dose was 413 ± 56.2 mg [400 mg (n = 155; 92.3 %); 800 mg (n = 1; 0.6 %)] (Fig 2). The recorded duration of chronic myeloid leukemia was 8.2 ± 6.2 years, with the most frequent durations being 1–5 years (n = 70; 41.7 %) and 6–10 years (n = 43; 25.6 %) (Fig 3).


Fig. 2. Number of patients with respect to the initial dose of Imatinib.



Fig. 3. Number of patients with respect to the period with chronic myeloid leukemia.



The results show that the sociodemographic, hematological, and biochemical profile at the time of diagnosis of chronic myeloid leukemia in patients enrolled in a tertiary care medical unit in Mexico is similar to that reported in the literature. Patients were primarily between 30 and 59 years of age. Men predominated. The hematological profile showed that most patients had hemoglobin levels of 10-13 g / dL; leukocytes > 11000/µL; neutrophils > 7000 / µL; lymphocytes > 3000 / µL; monocytes 2-10 %; eosinophils 1-5 %; basophils > 1 %; and platelets > 450000 / µL. The biochemical profile mainly indicated normal serum creatinine and calcium levels; LDH > 220 IU / L; and hyperuricemia.

The European Leukemia Net (ELN) and other international research groups mention that chronic myeloid leukemia is characterized by the presence of the BCR::ABL1 fusion gene, created by the t(9;22) protein, and is responsible for the Philadelphia chromosome abnormality (Apperley et al., 2025). The diagnosis of chronic myeloid leukemia is associated with the detection methods used (Cross et al., 2023). However, bone marrow morphology and flow cytometry analyses, as well as reverse transcription polymerase chain reaction (RT-PCR) in peripheral blood or bone marrow, continue to be recommended at diagnosis for accurate staging (Jabbour & Kantarjian, 2025).

The World Health Organization (WHO) established criteria for the diagnosis of chronic myeloid leukemia in 2022. In the chronic phase, blasts < 20 %; High-risk conditions at diagnosis included a high  ELTS (EUTOS Long-Term Survival) score, 10-19 % blasts, ≥ 20 % basophils, 3q26.2,-7, i(17q) rearrangements, complex karyotype, and clusters of small megakaryocytes with fibrosis. High-risk indicators in patients undergoing treatment were primarily characterized by the absence of a complete hematologic response (CHR) to first-line tyrosine kinase inhibitors (TKIs), resistance to second-generation tyrosine kinase inhibitors (2GTKIs), development of additional chromosomal abnormalities (ACAs), and compound mutations in BCR::ABL1. The accelerated phase was eliminated. In the blast phase, blast values ​​≥ 20 %, extramedullary blast proliferation, and < 10 % lymphoblasts were established (Khoury et al., 2022). The ELN indicates that the chronic phase is characterized by blasts < 15 %. In the accelerated phase, blast levels are 15-29 %; basophils ≥ 20 %; and platelets < 100 × 10⁹/L, unrelated to treatment. In the blastic phase, blast values ​​≥ 30% and extramedullary blast proliferation were established (Apperley et al., 2025).

The diagnosis of chronic myeloid leukemia is frequently made during a physical examination or blood test, with a slight prevalence in men. The results found in this study showed a predominance in men [54.2%], coinciding with the research conducted by Stabellini et al. (2023), who found values ​​of 57.4%. The age at diagnosis [42.4 ± 13.5 years; the age group 30-59: 69.6%] coincided with the data reported by the Mexican Ministry of Health (2025), which indicates an average age of 40 years. However, Sasaki et al. (2023) found a median age of 55-59 years; 43 % of patients were 60 years or older.

The chronic phase (94 %) observed in our study coincided with the findings reported by Jabbour & Kantarjian (2024), who indicate that it represents 90-95 % of cases; is characterized by anemia and splenomegaly. However, low platelet count and/or platelet dysfunction, thrombocytosis and/or marked leukocytosis, uricemia, and basophilia may also be present. In this regard, the Hb values ​​found [10-13 g / dL: 76.8 %]; leukocytes [> 11000 µL: 98.2 %]; neutrophils [> 7000 µL: 97.0 %]; lymphocytes [> 3000 µL: 80.4 %]; monocytes [2-10 %: 53.0 %]; eosinophils [1-5 %: 66.1 ]]; basophils [> 1 %: 63.1 %]; platelets [> 450000 µL: 58.3 %]; serum creatinine [normal values: 89.3 %]; Ca [8.5-10.2 mg: 70.2 %]; DHL [> 220 IU/L: 92.9 %]; and hyperuricemia [41.7 %] were consistent. 

The time between diagnosis and initiation of Imatinib treatment [70.7 ± 105.3 days] and the dose prescribed at diagnosis [400 mg: 92.3 %] coincided with Mendizabal et al. (2013), who reported a treatment delay of >1 year in 15.5 % of patients and initial Imatinib doses of 400 mg. The indication for Imatinib in blast phase in our study is mainly due to the lack of availability of second generation treatment (Dasatinib); which probably leads to a lower therapeutic response.The time recorded for chronic myeloid leukemia [8.2 ± 6.2 years] is similar to that found by Sasaki et al. (2023), who reported survival rates greater than 5 years starting in 2005 in patients treated with imatinib. In 2015-2019, the 4-year survival rate was 92 % in patients < 60 years; 82 % in 60-70 years; and 66 % in >70 years.

The importance of timely diagnosis and appropriate treatment of chronic myeloid leukemia is fundamental. However, access to public health services in Mexico represents a governmental and institutional challenge, negatively impacting associated morbidity and mortality.

5. Conclusion

Patients diagnosed with chronic myeloid leukemia at a tertiary care unit in Mexico were primarily between 30 and 59 years old. Men predominated. The hematological profile showed that most patients had hemoglobin levels of 10–13 g / dL; white blood cell counts > 11000 / µL; neutrophils > 7000 / µL; lymphocytes > 3000 / µL; monocytes 2-10 %; eosinophils 1–5 %; basophils > 1 %; and platelets > 450000 / µL. The biochemical profile indicated mainly normal serum creatinine and calcium levels; LDH > 220 IU/L; and hyperuricemia. Continued related research will allow for close clinical and epidemiological surveillance, strengthening decision-making.
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