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Abstract 

Leukaemia is an aggressive hematological malignancy generated from the haematopotic stem cell (HSC) 

and characterized by abnormal cell division and multiplying out of control.  Worldwide, number of 

leukemia cases has been raised dramatically between 1990 to 2018. Although, lipids are crucial 

components of cell structure and play a key function in membrane synthesis and protein modification 

however, it rapidly multiplying cancer cells through increasing cellular proliferation, migration, and 

inhibition of apoptosis. The aim of this study was to assess the plasma lipid abnormalities by investigating 

the cholesterol and triglyceride level in newly diagnosed patients with acute and chronic leukaemia. The 

result from this study reported that 7.5% of newly diagnosed leukaemia male and female patients had high 

cholesterol level (above 5.2 mmol/L). The result of this small study also showed a significant (P ≤ 0.5) 

increase in triglyceride level in 36% of acute leukaemia patients. Therefore, the finding of this study 

suggested that abnormal high level of  cholesterol and/ or triglyceride, which reported at the diagnosis 

time, has a role in increase the risk of leukaemia development. However, more research studies are 

required to confirm their association and effect of high plasma lipid on patients’ response to treatment and 

prognosis. 
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Introduction 
 

Leukaemia is an aggressive blood malignancy generated from the haematopotic stem cell (HSC), which is 

characterized by abnormal cell division and multiplying out of control (Reta et al., 2010). Worldwide, 

number of leukaemia cases has been raised dramatically from 297,000 to 437, 033 cases between 1990 to 

2018 (IARC, 2018) (Bawazir et al., 2019). Mainly, leukaemia classified as acute and chronic and according 

their origin and affected cell lineages to myeloid and lymphoid. Thus, leukaemia has four subtypes 

including; acute myeloid leukemia (AML), acute lymphoblastic leukaemia (ALL) chronic myeloid 

leukaemia (CML), and chronic lymphocytic leukaemia (CLL) (Bawazir et al., 2019). Acute leukaemia 

progresses quickly, where the number of aberrant white blood cells (WBC) is rapidly increasing. On the 

other hand, chronic leukaemia requires months to years to develop (Tebbi, 2021).  

 

Lipids are crucial components of cell structure and play a key function in signaling between cells and in 

body metabolism (Paneri et al., 2018). One type of lipid is triglyceride, that is often found in fat cells as 

they are the main component of fat storage, that are naturally esters of glycerol with 3 fatty acid molecules. 

According to the National Institute of Health, the normal range for triglycerides is 200 mg/dl, while the 

pathological range is 500 mg/dl (Verma, 2016). Another important fat substance is cholesterol which is 

required for cell membranes building and is a precursor of steroid hormones and bile acids. It is produced 

by 80% in the liver, which is the main place of its production, and 20% can be taken from natural sources 

(Iqbal et al., 2016).  

 

Hyperlipidemia is a medical condition in which lipids such as cholesterol and triglycerides are higher than 

normal ranges in the body. The most important complication of hyperlipidemia includes atherosclerosis, 

which occurs due to cholesterol and calcium deposits in the arterial linings and then leads to the formation 

of fibrous plaques, also from the complications of myocardial infarction (MI), which occurs when the 

arteries are blocked and blood and oxygen stop in them, including ischemic stroke, which occurs in them. It 

stops blood circulation in the brain, and brain cells malfunction, die and lose their function (Verma, 2016). 

 

A steady supply of lipids is essential for membrane synthesis and protein modification as well as rapidly 

multiplying cancer cells. Lipids are recognized to play an important role in the formation and progression 

of many human cancers through cancer occurrence, proliferation, migration, and apoptosis inhibition (Guo 

et al., 2020). In several studies, the relationship between lipid abnormalities and leukaemia has been 

highlighted (Ozturk, 2021). Abnormalities in leukaemia patients plasma lipid levels have been found 

frequently. However, the underlying pathogenesis for such abnormalities has not been fully understood. A 

recent study performed in 2021, showed a significant high triglyceride value among patients with 

haematological malignancies compared to the control group (Ozturk, 2021). On the other hand, Usman et 

al, reported no significant difference between AML patients and the control group in terms of triglyceride 

values (Usman et al., 2015). The aim of this study was to assess and identify the plasma  lipid abnormalities 

by investigating the cholesterol and triglyceride level in newly diagnosed patients with acute and chronic 

leukaemia.  

 

Materials and Methods 
 

This is a retrospective study focusing on the links between lipid level abnormalities and leukaemia. The 

data was collected from the medical records of the patients from hospitals at the Western region of Saudi 

Arabia. The period of this study was from January 2020 to September 2020. Patients' data was collected 

from the hematology and biochemistry departments. The Hematologist provided the laboratory 

investigations results for newly diagnosed patients with leukaemia who aged 1 month to 90 years old.  All 

patient’s personal information was highly confidential. Patients with chronic disease such as diabetes and 

kidney failure were excluded from this study.  Moreover, leukaemia patients who treated previously with 

chemotherapy were not included in this study. 
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Statistical Analysis  
 

Results of 53 leukaemia patients were collected from their medical reports. Data of ten normal individuals 

at the same age were involved as a control group. The results of leukaemia patients and control group were 

compared to determine any abnormalities in plasma lipid profile for cholesterol and triglyceride. All data 

entered manually on Microsoft Excel then analyzed by Statistical Package of Social Sciences (SPSS), 

version 16.0. (IBM Corporation, Armonk, NY, USA).  

 

Results  
 

This is a retrospective study aimed to assess the level of cholesterol and triglyceride among newly 

diagnosed patients with acute and chronic leukaemia who were not treated with chemotherapeutic agent 

previously. Data from 53 patients with leukaemia and ten normal healthy group were included in this study. 

The majority of leukaemia patients in this study were between the age 4 to 8 years old with 42% (22/53) 

followed by one month infant to 3 years and children from 14 to 18 years with 23% (12/53) and 20 % 

(11/53) respectively (Figure 1).  More than half of leukaemia patients in this study were female 54.7% 

(29/53), while the men were 45.3% (24/53). Acute leukaemia was diagnosed among most of patients with 

leukaemia. However, chronic leukaemia was reported in 5% (3/53) among newly diagnosed leukaemias’ 

patients. 

 

The results collected from control group of ten healthy individuals  in this study showed normal level of 

cholesterol and triglyceride according to the King Fahad Medical City normal lipid profile level. The 

normal level for cholesterol is below 5.2 mmol/L and the normal level for triglyceride is below 1.7 

mmol/L. 

 

The result of this study showed that only 7.5% (4/53) of leukaemia patients presented with high cholesterol 

level (above 5.2 mmol/L) (Table: 1). However, the increase in cholesterol level was not show any 

significant difference when compared to the normal control group. Moreover, 36% (19/53) of newly 

diagnosed leukaemia patients reported with significant (P ≤ 0.5) increase in triglyceride level (Table: 1). 

Out of those, 58% (11/19) were male and 42% (8/19) were female. Non-significant variation was also 

observed between the gender of patients who reported with high level of either cholesterol nor triglyceride. 

All the patients with high triglyceride level were diagnosed newly with acute leukaemia. Only one patient 

reported with increased level of both cholesterol and triglyceride in this study (Table:1).  

 

 
Figure 1: Shows age distribution for the newly diagnosed leukaemia patients in this study. 
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Table 1: Shows cholesterol and triglyceride results for newly diagnosed patients with acute and chronic 

leukaemia. The highlighted results were higher than the normal value; The normal level for cholesterol is 

below 5.2 mmol/L and the normal level for triglyceride is below 1.7 mmol/L. 

Patient’s No Cholesterol Triglyceride Patient’s No Cholesterol Triglyceride 

1.  2.98 1.25 28. 2.56 0.57 

2.  2.89 0.96 29. 4.5 0.62 

3.  3.12 2.02 30. 1.7 0.77 

4.  2.6 1.59 31. 3.18 1.05 

5.  5.93 2.08 32. 2.98 1.25 

6.  3.54 0.56 33. 3.03 2.46 

7.  3.68 1.52 34. 5.4 1.68 

8.  2.63 2.28 35. 5.6 2.76 

9.  3.91 1.35 36. 3.86 1.89 

10.  4.14 4.1 37. 2.75 2.09 

11.  3.44 1.68 38. 3.74 3.09 

12.  2.39 0.94 39. 2.87 1.59 

13.  4.24 0.95 40. 3.61 2.72 

14.  3.47 1.51 41. 2.56 1.98 

15.  3.62 2.18 42. 3.57 1.45 

16.  3.23 0.92 43. 6.19 2.07 

17.  4.35 2.1 44. 3.56 3.88 

18.  3.09 1.43 45. 4.4 4.22 

19.  4.16 1.35 46. 3.56 1.68 

20.  2.7 1.59 47. 3.11 1.44 

21.  3.72 0.99 48. 4.67 2.1 

22.  4.19 1.2 49. 3.58 1.6 

23.  3.24 2.43 50. 1.8 1.14 

24.  2.96 1.94 51. 3.2 0.99 

25.  3.7 0.97 52. 4.6 0.96 

26.  3.82 1.66 53. 2.71 4.52 

27.  3.38 0.86  

 

Discussion  
 

Although, lipids are crucial components of cell structure and play a key function in membrane synthesis 

and protein modification however, it rapidly multiplying cancer cells through increasing cellular 

proliferation, migration, and inhibition of apoptosis (Guo et al., 2020). The evidence from many research 

studies has confirmed that abnormal high level of plasma lipid including; cholesterol and triglyceride were 

significantly associated with the occurrence and development of breast cancer (Merdad et al., 2015) , 

colorectal cancer  (Christensen et al., 2016) and prostate cancer (Li et al., 2016).  In recent years, 

accumulated data were presented the link between hematological malignancies and alteration levels of lipid 

profile and their association with leukaemia development and prognosis (Aznar et al., 2020; Halton et al., 

1998; Sun et al., 2020). This is a small retrospective study performed at the Western region of Saudi Arabia 

and aimed to assess plasma lipid abnormalities by investigating the cholesterol and triglyceride level in 

newly diagnosed patients with acute and chronic leukaemia. Fifty three Saudi male and female patients 

were involved in this study. The result from this study reported that 7.5% of newly diagnosed leukaemia 

patients had high cholesterol level (above 5.2 mmol/L). Similarly, a recent study (2020) reported high level 

of plasma cholesterol among acute leukaemia patients than the control group of healthy individuals (Sun et 

al., 2020). On the other hand, another study performed at Japan has found no association between 

leukaemia incidence and serum cholesterol levels in both male and female (Iso et al., 2009). The result of 

this study also showed a significant (P ≤ 0.5) increase in triglyceride level in 36% of newly diagnosed 
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leukaemia patients. Sun et al, reported that triglyceride level was significantly higher in acute 

promyelocytic leukaemia patients before starting treatment (Sun et al., 2020). Moreover, investigations in 

24 children patients had shown statistically significant alteration on blood lipid profile at the time of 

diagnosis with acute lymphocytic leukaemia (ALL) (Halton et al., 1998).  

 

Conclusion 
 

This study showed an increased in cholesterol and triglyceride level among some newly diagnosed patients 

with acute leukamia who did not treated previously with chemotherapy. Therefore, the finding of this study 

suggested that abnormal high level of  cholesterol and/ or triglyceride has a role in increase the risk of 

leukaemia development, However, more research studies are required to confirm their association and 

effect of high plasma lipid on patients’ response to treatment and prognosis.  
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