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1. Introduction 

Interleukin-15 (IL-15) is a unique proinflammatory 

cytokine (1). It is known as a member of the γc 

family cytokines, which act on regulating the 

development, proliferation, survival, and 

differentiation of immune cells (2); as a result, it has 

the same immune-enhancing properties as IL-2 (3), 

excepting the stimulation of immunosuppressive 

Treg (4, 5). It mediates the immunity response 

interaction between innate and adaptive immune 

cells (6). Chiefly, this cytokine is secreted as a 

matured protein by macrophages, monocyte, and 

dendritic cells (DCS) in addition to stromal cells (7), 

and so produced by skeletal muscle as a myokine, 

which affects adipose tissue and muscle cells (8). So,  

It acts to reject and destroy cancer cells by increasing 

and stimulating innate and adaptive cells such as the 

natural killer cells (NK), natural killer T cells (NKT), 

memory T helper, and cytotoxic CD+T cells (1, 9). 

In addition, proliferating human T and B cells lead to 

enhance innate and adaptive antitumor response (2, 

10) and so has an important effect on homeostasis 

development (11), though it is a  member of the 

immunoregulatory cytokines family by inducing 

several mechanisms of the antitumor immunity, and 

so-known as a perfect application for tumor therapy 

without severe toxicity (12). Also, it is a member of 

hematopoietic cytokines, which is crucial for the 

production of most blood cell types (13). 

Hematopoietic homeostasis depends on these 

cytokines and growth factors to regulate the balance 

between cell growth, proliferation, differentiation, 
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Abstract 

The interleukin-15 is a unique proinflammatory cytokine associated with immune response regulation and the 

growth, survival, and biological behavior of leukemic cells. This study assesses the effect of both types of acute 

malignancies, lymphoid and myeloid, on the interleukin-15 serum levels for Acute Lymphoid Leukemia and 

Acute Myeloid Leukemia patients. The interleukin-15 serum levels were measured for 21 acute lymphoid 

leukemia patients and 21 acute myeloid leukemia patients compared to healthy people (24) as a control group 

using the ELISA Peprotech Company (USA), a protocol kit. The research data explain a significant decrease in 

interleukin-15 serum level for acute lymphoid leukemia (ALL) patients (99 pg/ml)compared with the healthy 

group (126 pg/ml) at level (P value=0.009), while the acute myeloid leukemia (AML) (141 pg/ml) patients 

recorded a nonsignificant increase in IL-15 serum level from the healthy group at (P>0.05). The data outcome 

clarified an important effect of acute lymphoid leukemia in reduced proinflammatory interleukin-15 serum level 

due to impairment in T and B lymphocyte production, which is correlated with immunosuppression response 

toward leukemia, while acute myeloid leukemia non-significantly increases the interleukin-15 serum level.  
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and apoptosis (13). Rots and his colleagues observed 

that the single nucleotide variations (SNVs) of IL-15 

may well stimulate the development of acute 

lymphoid leukemia (ALL)-dependent on the gene 

variation; they might activate the pre-B leukemia cell 

proliferation. So this variation is associated with the 

treatment (14). 

Leukemia formation arises in the bone marrow and 

changes the environment surrounding the cancer cell to 

maintain the pathogenic progression and abnormality 

proliferation of the standard hematopoiesis processes (15). 

Acute lymphoid leukemia is a proliferation of 

abnormal B or T lymphoblast due to irregular 

chromosome variation, including the uncontrolled 

production of undeveloped precursor cells of 

lymphocytes, which affects the composition of the bone 

marrow (16). While acute myeloid leukemia (AML) is 

a type of cancer in which the bone marrow makes 

many abnormal blood cells (17). 

The bone marrow environment was developed in both 

acute leukemia cases to alter the cytokine expression 

profile (18). Recently published data describe the effect 

and variations of IL-15 regulation during the progress 

and development of leukemias (1). Therefore, this 

study was designed to spotlight the relationship 

between serum levels of IL-15 and the two types of 

acute leukemia (myeloid & lymphoid) in Iraqi patients 

due to the poorly knowledge of the antitumor immune 

response for leukemia.  

2. Materials and Methods 

2.1. Subject 

Sixty-six individuals diagnosed with acute leukemia 

were used in this study before undergoing 

chemotherapy treatment. The participant's ages ranged 

from 19 to 71 years. The participants were classified 

into 2 groups: the first group was ALL (n=21), the 

second group was AML (n=21), and the healthy group 

was composed 24 individuals. 

2.2. IL-15 Assessment  

Interleukin-15 was measured using an ELISA kit 

from Peprotech Company (USA). 5 ml of the vein 

blood sample were collected from all the participants 

and kept in a vacuum tube containing a clot activator. 

To separate serum, the collected blood samples were 

centrifuged at 1500 g for 15 min, and the separated 

serum was stored at -20 °C until use. The levels of IL-

15 were determined according to a kit Peprotech 

Company procedure. 

2.3. Statistical Analysis 

The differences among study group median values 

were determined using Excel Microsoft office 16. The 

result data was documented as (median±SD) and used 

one-way ANOVA to test the serum level data for ALL 

and AML compared with the healthy (control) group. 

This data calculation recorded a significant decrease in 

IL-15 serum level for ALL at the (P≤0.01) for ALL 

groups and a nonsignificant increase in IL-15 serum 

level for the AML group.  

3. Results 

This study depends upon 42 acute leukemia Iraqi 

patients who participated in this experiment, ALL 

(n=21) and AML (n=21), compared with a healthy 

matching group composed of 24 healthy volunteers. 

The result of the study is described below in table 1 and 

clarifies the comparison of the IL-15 serum level 

between both leukemia-type groups before starting 

treatment with the healthy control group. The recorded 

data showed a significant decrease in the level of  IL-15 

for ALL patients (99±25.2 pg/ml) compared with the 

healthy group (126±31.8pg/ml) at (P≤0.01), whereas a 

nonsignificant increasing recorded for the median level 

of IL-15 for AML patients (141±43.1pg/ml) compared 

with a healthy group (126±31.8 pg/ml) (Figure 1). 

 

 

 

 

 

  

 

 

 

Table 1. Explain the comparison of the median IL-15 serum level 

between the (ALL and AML) patients and the healthy group 

 

Groups No. 
Median 

(pg/ml)±SD 

(range) 

(pg/ml) 

P-value 

Compare with 

healthy 

ALL 21 99±25.2 70-149 0.001 ** 

AML 21 141±43.1 29-215 0.7 NS 

Healthy 24 126±31.8 77-190 1 

 

NS=non-significant ,**= (P≤0.01) 
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The relation between IL-15 serum level and patients' 

age is nonsignificant, where the correlation coefficient 

between them is equal to 0.20, as explained in table 2. 

 

 

 

 

 

4. Discussion 

Hematopoietic homeostasis depends on the 

interaction of several growth factors that regulate cell 

growth, proliferation, differentiation, and apoptosis 

(13). This process depends on cytokines produced by 

various cell types (1), so the cytokine and chemokines 

have both therapeutic and pathogenic effects in 

leukemia (19). The proinflammatory cytokine IL-15 

promotes T-lymphocyte, B-lymphocyte, and NK cell 

production in addition to their cytolytic activity (16), 

without causing considerable damage (4, 12). 

Consequently, it is essential to the survival and 

proliferation of malignant hematopoietic cells 

regardless of their surroundings (20). That may be 

related to the pathogenesis of leukemic cells due to the 

oncogenic modification in tumor cells and their stromal 

environment that happens during tumor growth, such as 

the loss of immunogenic tumor antigen and the 

induction of immunosuppressive characteristics in 

cancer cells. These changes act to evade the immune 

defines system (21). 

The result of this research clarified a significant 

decrease in IL-15 serum levels for ALL patients 

compared with the healthy group; this result agrees 

with another study, which confirms the low.  

According to the findings of the previously published 

studies (22, 23), their findings suggested that the drop 

in IL-15 serum levels in ALL patients is attributable to 

impaired T and B lymphocyte generation, which 

correlates with an immunosuppressive response to 

leukemia. We can only express disagreement with 

Wenjian, Hua (24), who found significantly elevated 

IL-15 levels in adult ALL and AML patients. Another 

study explains that both types of acute leukemia (ALL 

and AML) had elevated IL-15 serum levels compared 

to the control group (25); in addition, both previous 

studies found a correlation between the lower IL-15 

serum level for ALL and high-risk cytogenetics for 

ALL patients compared to patients with non-high-risk 

cytogenetics for ALL. Whereas the current study refers 

to the nonsignificant increasing IL-15 serum level 

recorded for patients compared to the healthy group, 

these results may be due to the small sample size. In 

addition, the previous studies recorded a negative 

relation between survival and IL-15 serum amounts, 

where the reduction in IL-15 serum amount related to a 

high survival degree compared with those with high IL-

15 serum levels (24, 25). The earlier studies correlated 

the genetic variation in IL-15 genes with ALL 

development and specifically increased the risk of 

childhood ALL, which is related to hyperdiploid in the 

population of Lativian because of the effect on the 

tumor microenvironment (14). 

 Even with the plenty of IL-15 expression by tumor 

microenvironment cells, the amount of IL-15 

complexes recorded significantly decreased in 

advanced tumors (23).  

Due to the functional loss of hematopoietic stem cells, the 

aging process reduces the function of the hematopoietic 

system and increases geriatric hematological disease 

(HSCs) (26). Our result explains a nonsignificant 

 

Figure 1. Explain the comparison of IL-15 serum levels 

among 3 study groups (ALL, AML, and healthy groups) 

Table 2. Explain the relation between the IL-15 serum 

concentration and the age of acute leukemia patients 

 

Parameters 
Correlation 

coefficient (r ) 

Level sig. (P-value) 

P-value 

IL-15 level& 

patients' ages 

0.20 

 
1.8 NS 

 

NS: Nonsignificant 
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association between the age of patients and their serum 

concentration of IL-15, which may be due to attenuated 

secretion of IL-15 for younger and older patients. 

Another study described that low plasma-15 levels 

were associated with sarcopenia, which is associated 

with elderly healthy people, due to changes in the 

production of  IL-15by muscle mass (8). This clarified 

that the decrease in the production of IL-15 by muscle 

cells is a result of the attenuated weakness of muscle in 

more aged people, and this feature is shared.  

This study record that acute leukemia is related to 

decreasing serum levels of IL-15 for acute lymphoid 

leukemia patients, whereas there is a nonsignificant 

increase in acute myeloid leukemia patients.  
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