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Acute myeloid leukemia (AML) is a clonal hematopoietic stem cell 

disorder, characterized by arrested differentiation, inappropriate 

proliferation and survival of immature myeloid progenitors. The AML 

has the low survival rate. So, assessment of the prognostic factors in 

AML is very important.  

We aimed in this study to assess whether YKL-40 serum levels could be 

considered as a useful biomarker for the assessment of disease status 

progression and monitoring the response to treatment in patients with 

AML. 

Forty eight subjects were included in this study. They were classified into 

2 groups; 24 apparently healthy adult subjects and 24 adult patients with 

newly diagnosed AML. Both groups were subjected to routine laboratory 

investigations and  Estimation serum YKL-40 level by ELISA. 

There was a significant difference between levels of YKL-40 in control 

and patient group before induction therap.  There was also a significant 

difference between YKL-40 level and the response to treatment and 

between its level and outcome during follow up period in responder 

patient group. Finally, by using Kaplan Meier curve; median time of DFS 

was significantly shorter in patients with YKL-40 ≥137 ng/ml compared 

to those with YKL-40 <137 ng/ml. 

It can be concluded that high serum level of YKL-40 was associated 

with bad response to treatment and confers poor outcome. Moreover, it 

could serve as valuable prognostic marker. 
                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Acute myeloid leukemia (AML) is a malignant disorder of the blood characterized by impaired differentiation of 

hematopoietic precursor cells, resulting in abnormal accumulation of immature precursors and suppression of growth 

and maturation of cells involved in normal hematopoiesis. (1) 

 

The prognosis for AML patients is very variable, ranging from survival of a few days to cure. Clinical outcome can be 

partly predicted by age, cytogenetic findings, and serum lactate dehydrogenase at the time of diagnosis. (2,3)  

 

YKL-40 is an inflammatory glycoprotein associated with mammalian chitanase-like proteins (CHI3L1). It is 

expressed and oozed by some types of solid tumor cells, inflammatory cells and stem cells. The plasma/serum YKL-
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40 level is often elevated in patients with disease depicted by inflammation, like some types of infections compared to 

normal healthy volunteers. (4,5)  

It has been suggested that it plays a role in differentiation, overgrowth of cancer cell, cell attachment, metastatic 

potential, cell migration, tissue remodeling and tissue reorganization. (6,7,8) 

 

In normal bone marrow, the myelocyte-metamyelocyte expresses YKL-40 protein and it is stored in the specific 

granules of neutrophil granulocytes and released from fully activated cells. (9)  

 

It is located on chromosome 1q32.1. Two splice forms of the YKL-40 gene are reported; isoform 1 that contains exon 

1-10 and isoform 2, where exon 8 is spliced out. (10)  

 

Several clinical analysis of patients with distinct types of cancer revealed that the higher concentration of YKL-40 in 

serum also seems to correlate with poor prognosis and short survival in some types of cancers including ovary, breast, 

glioblastoma melanoma and colorectal cancer. (11,12,13,14,15)  

 

YKL-40 protein expression has not been evaluated in tissue from patients with leukemia and lymphoma. In myeloma, 

YKL-40 arises from cells in the bone marrow microenvironment surrounding the myeloma cells. (16)  

 

Over expression of plasmaYKL-40 was frequently noticed in patients with leukemia. High-expression of YKL-40 

protein in leukemic patients may promote tumorigenesis or cancer progression and the plasma level of YKL-40 was 

elevated through increasing extracellular matrix degradation. (17)  

 

Therefore it is important to identify new biomarkers in AML patients for the prediction of prognosis and treatment 

response, detection of relapse, and monitoring for minimal residual disease of AML. 

 

Aim:- 
The aim of this study is to assess whether serum levels of YKL-40 could be considered as a useful biomarker for the 

assessment of disease status progression and monitoring the response to treatment in patients with AML. 

 

Subjects and Methods:-  
This study was carried out at Clinical Pathology and Medical Oncology & Hematology Departments, Faculty of 

Medicine, Zagazig University Hospitals.   

 

Forty eight subjects were included in this study. They were classified into 2 groups: 

 Control group: It Included 24 apparently healthy adult subjects. They were 12 males and 12 females. Their 

ages ranged from 18-65 years with a mean age of 35.813.5 years. They matched well with patients as regard 

age and sex. 

 Patient group: It Included 24 adult patients with newly diagnosed denovo AML. They were 10 males and 14 

females. Their ages ranged from 19-65 years with a mean age of 3816.2 years. 

 

Patient Inclusion criteria:- 

Patients newly diagnosed as AML admitted to Medical Oncology Department in Zagazig University Hospitals. 

 

Patient Exclusion criteria:- 

1. Patients with inflammatory conditions. 

2. Patients with severe infections. 

3. Patients with other malignancy. 

4. Patients with cardiovascular condition and diabetic patients. 

 

Each group was subjected to the following:- 

Control group:- 

Routine laboratory investigations: 

 Complete blood count and blood smear examination. 

 Liver, kidney function tests and lactate dehydrogenase.  
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Estimation of YKL-40 level by ELISA. 

Patient group:- 

1. Complete history taking. 

2. Clinical examination was done particularly for fever, purpura, bruising, gum swelling, lymphadenopathy, 

organomegally and CNS manifestation. 

3. Routine laboratory invistgations: 

 Complete blood picture and blood smear examination. 

 Liver, kideny function tests and lactate dehydrogenase. 

4. Bone marrow aspiration and examination followed by cytochemistry and immunophenotyping. 

5. Cytogenetic examination. 

6. Estimation of YKL-40 level by ELISA, at the onset of the disease and after 1 month of induction treatment. 

 

Treatment:- 

Patients were treated by an induction regimen 3 &7 regimen consisting of continuous infusion cytarabine 

(100mg/m
2
) daily for 7 consecutive days combined with 3 days of doxorubicin (30 mg/m

2
). Patients with 60 years or 

poor performance status were treated by 2&5 (cytarabine 100mg/m
2
 daily for 5 combined with 3 days of 

doxorubicin25 mg/m
2
) regimen low dose cytarabine 10mg/m

2
 / 12 hours for 14 days.  

 

Patients follow up:- 

 After 1 month; patients are reevaluated for assessment the initial response of treatment. 

 Complete remission (CR):A bone marrow with normal hematopoiesis of all cell lines, <5% blast cells, and 

peripheral blood with at least 1.5 ×10
9
/L neutrophils and ≥ 100×  10

9
/L platelets. 

 Partial remission (PR): Presence of BM blast cells 5-20%. 

 No remission (NR):  

1. Induction death, related to treatment and or hypoplasia. 

2. Resistance disease, related to failure of therapy to eliminate the disease.  

 Patients who had CR followed up for 1 year to assess its outcome and disease free survival (DFS). 

 

Specimen Collection:- 

1. Three mL of venous blood sample was aseptically withdrawn from each subject by venipuncture. 

2. Another sample was collected from group II only after 1 month of induction treatment. 

 The blood sample was delivered into sterile plain vacutainer tube with stopper, left to clot at 37°C for 10 

minutes, and then centrifuged at 3000 rpm for 10 minutes. Part of serum was used for liver, kidney functions and 

LDH estimation and the other part of serum was stored at -80°C for YKL-40 level estimation by ELISA. 

3. Bone marrow samples were aspirated from patients under complete aseptic conditions. Bone marrow 

smears were prepared and bone marrow samples were delivered into EDTA vacutainer tube for immunophenotyping 

by flowcytometry. 

 

Estimation of serum YKL-40:- 

Principle:- 
YKL-40 level estimation by ELISA using Human Chitinase 3-Like 1/ YKL-40 PicoKineTM ELISA Kit California 

USA. This assay employs standard sandwich enzyme-linked immune-sorbent assay technology. A monoclonal 

antibody from mouse specific for Chitinase 3-like 1 has been precoated onto 96-wellplates. Standards (NSO, Y22-

T383) and test samples are added to the wells, a biotinylated detection polyclonal antibody from goat specific for 

Chitinase 3-like 1 is added subsequently and then followed by washing with PBS or TBS buffer. Avidin-Biotin-

Peroxidase complex was added and unbound conjugates were washed away with PBS buffer. HRP substrate TMB 

was used to visualize HRP enzymatic reaction. TMB was catalyzed by HRP to produce a blue color product that 

changed into yellow after adding acidic stop solution. The density of yellow is proportional to the human Chitinase 

3-like 1 amount of sample captured in plate. 

 

Reagents:- 

1. 96well plate precoated with anti- human Chitinase 3-likeantibody. 

2. Lyophilized recombinant human Chitinase 3-like 1 standard. 

3. Biotinylated anti- human Chitinase 3-like 1 antibody. 

4. Avidin-Biotin-Peroxidase Complex (ABC). 
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5. Sample diluent buffer. 

6. Antibody diluent buffer. 

7. ABC diluent buffer. 

8. TMB color developing agent. 

9. TMB stop solution. 

 

Sample preparation:- 

It was diluted in 1:10 with the sample diluent buffer and mixed thoroughly. Twenty five μl of sample was added to 

225 μl of sample diluent buffer.       

 

Reagent preparation:- 

Reconstitution of the human Chitinase 3-like 1 standard: Chitinase 3-like 1 standard solution was prepared no more 

than 2 hours prior to the experiment. Two tubes of Chitinase 3-like 1 standard (10 ng per tube) were included in 

each kit.  

1. 10,000 pg/ml of human Chitinase 3-like 1 standard solution:  1 ml sample diluent buffer was added into one 

tube; the tube was kept at room temperature for 10 min and mixed thoroughly. 

2.   4000pg/ml of human Chitinase 3-like 1 standard solution: 0.4 ml of the above 10,000 pg/ml Chitinase 3-like 1 

standard solution was added into 0.6 ml sample diluent buffer and mixed thoroughly.   

3. 2000 pg/ml→62.5 pg/ml of human Chitinase 3-like 1 standard solutions: 

 

Six eppendorf tubes were labeled with 2000 pg/ml, 1000pg/ml, 500 pg/ml, 250 pg/ml, 125 pg/ml, 62.5 pg/ml; 

respectively.  Three hundred µl of the sample diluent buffer was added into each tube. 300 µl of the above 4000 

pg/ml Chitinase 3-like 1 standard solution was added into 1st tube and mixed. 300 µl from 1st tube was transferred 

to 2nd tube and mixed. 300 µl from 2nd tube was transferred to 3rd tube and mixed, and so on. 

 

Preparation of biotinylated anti-human Chitinase 3-like 1 antibody working solution:  

The solution was prepared no more than 2 hours prior to the experiment.   

1. The total volume was: 0.1 ml/well x (the number of wells). 

2. Biotinylated anti-human Chitinase 3-like 1 antibody was diluted in 1:100 with the antibody diluent buffer and 

mixed thoroughly.  

 

Preparation of Avidin-Biotin-Peroxidase Complex (ABC) working solution:-  

The solution was prepared no more than 1 hour prior to the experiment.   

1. The total volume was: 0.1 ml/well x (the number of wells).  

2. Avidin- Biotin-Peroxidase Complex (ABC) was diluted in 1:100 with the ABC dilution buffer and mixed 

thoroughly. 

 

Procedure:- 
1. One hundred µl of the 10,000 pg/ml, 4000pg/ml, 2000 pg/ml, 1000 pg/ml, 500 pg/ml, 250 pg/ml, 125 pg/ml and 

62.5 pg/ml human Chitinase 3-like 1 standard solutions were added into the precoated wells, one hundred µl of 

the sample diluent buffer was added to the control (Zero well). 

2. One hundred µl of each properly diluted sample of serum was added to the well. 

3. The plate was sealed with the cover and incubated at 37°C for 90 min. 

4. The cover was removed, plate content was discarded, and the plate was blotted onto paper towels. 

5. One hundred µl of biotinylated anti-human Chitinase 3-like1 antibody working solution was added to each well 

and the plate was incubated at 37°C for 60 min. 

6. The plate was washed 3 times with PBS, and each time washing buffer stayed in the wells for 1-2 min. The 

washing buffer was discarded and the plate was blotted onto paper towels. 

7.  One hundred µl of prepared ABC working solution was added to each well and the plate was incubated at 37°C 

for 30 min. 

8. The plate was washed 5 times with PBS as in step 6. 

9.  Ninety hundred μl of prepared TMB color developing agent was added into each well. The plate was incubated 

at 37°C in dark for 30 min. 

10.  One hundred μl of prepared TMB stop solution was added into each   well. The color changes into yellow 

immediately. 

11. The plate was read at 450 nm in a microplate reader within 30 min. after the stop solution was added. 
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Generation of Standard Curve and Interpretation of Data:- 

A standard curve was constructed by plotting the mean absorbance for each standard on the y-axis against the 

concentration on the x-axis on log-log graph and a best fit line was drawn through the points on the graph. The 

human Chitinase 3-like1 concentration of the samples interpolated from the standard curve. 

 

The data were tabulated and statistically analyzed using and SPSS version-20 software package. 

 

Descriptive statistics:- 

Data were summarized using the mean, standard deviation (SD), median and range for numerical variables. The 

frequency, distribution and percentage were calculated for categorized variables.  

 

Comparative Statistics:-  

The Following methods were used:- 

 Chi-square X
2
 test: It was used for comparing categorical variables to test whether the proportions across a 

number of categories of two or more independent groups is the same, where the null hypothesis is that they are. 

 Mann-Whitney test: a hypothesis test for non-parametric data, used to test whether or not the difference 

between two independent populations medians is zero, where the null hypothesis is that it is. 

 Independent “t” test: used to test whether or not the difference between two independent population means is 

zero, where the null hypothesis is that it is 

 Krusskall-Wallis test: For comparing medians of more than three groups. 

 Correlation coefficient (r): It measures the closeness of the association between two quantitative continuous 

variables. This association is measured by the correlation coefficient. 

 Paired Wilcoxon test: The Wilcoxon test is the non-parametric equivalent of the paired samples t-test (sample 

data are not normally distributed and can't be transformed to a normal distribution by means of logarithmic 

transformation). 

 Diagnostic sensitivity, diagnostic specificity and receiver operating characteristics (ROC) curves and area under 

the ROC curve (AUC): were computed and cut-off values were chosen. The positive predictive value (PPV) and 

negative predictive value (NPV) were calculated as follows: 

 

Diagnostic sensitivity: It measures the incidence of true positive results in patients group. 

Diagnostic specificity: It measures the incidence of true negative results in a non-diseased group.  

Positive predictive value: It is the percent of true positive results among all positive results. 

Positive predictive value = TP/ (TP+FP) x 100 

Negative predictive value: It is the percent of true negative results among all negative results. 

Negative predictive value = TN/(TN+FN) x 100 

 

Survival analysis:- 
Survival analysis was done according to Kaplan-Meier method (18), and compared by log-rank test (19). 

Differences were considered significant if P values were ≤ 0.05. 

This study included two groups: control group (24 normal individuals) and patient group (24 newly diagnosed de 

novo AML adult patients). The results statistically analyzed and came to the following: 

 

Results:- 
Table 1:- Comparison between YKL-40 levels in the two studied groups: 

Variable Patient group 

(n=24) 

Control group 

(n=24) 

MW p 

YKL40 before ttt:  

Mean ± SD 

Median 

Range 

 

202.46 ± 156.45 

139 

28 - 623 

 

96.71 ± 3.37 

98 

23 - 170 

 

3.17 

 

 

0.002 

S 

YKL40 after ttt :  

Mean ± SD 

Median 

Range 

 

141 ± 120.63 

98.5 

19 - 419 

 

 

-------------------- 

 

 

--------- 

 

 

----------- 

 

Paired Wilicoxon 4.23 -------------------- --------- ----------- 
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p <0.001 HS -------------------- --------- ----------- 

SD= standard deviation  MW= Mann Whitney  HS= highly significant  S= significant  

ttt= treatment 

 

 
Fig. 1:- YKL 40 level in the two studied groups. 

 

Table (1) and figure (1) show comparison between YKL-40 levels in two studied groups.  

There was a significant difference between levels of YKL-40 in control and patient groups before the treatment 

(P=0.002). Moreover, there was a highly significant difference between patient groups before and after treatment 

(P< 0.001). 

 

Table 2:- Correlation between YKL 40 level and age and some laboratory findings in the patient group. 

Variable YKL 40 

(n=24) 

r P 

Age (years) 0.16 0.45 

Hb (g/dl) 0.05 0.81 

TLC (10
9 
/ L) 0.49 0.02 (S) 

Platelets (10
9 
/ L) -0.83 <0.001(HS) 

LDH (IU/L) 0.80 <0.001(HS) 

ESR (mm/hr.) 0.22 0.31 

BM blast (%) 0.18 0.40 

Pb blast (%) 0.04 0.87 

r = correlation coefficient    S= significant      HS= highly significant 
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Fig. 2:- Correlation between YKL 40 level and TLC in the patient group. 

 

 
Fig. 3:- Correlation between YKL 40 level and platelets count in the patient group. 

109/L 

109/L 
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Fig. 4:- Correlation between YKL 40 level and LDH in the patient group. 

 

Table (2) and figures (2, 3 and 4) show that there was a significant correlation between YKL-40 and TLC (P=0.02), 

platelets (P<0.001) and LDH (P<0.001); while there were no significant correlation between YKL-40 and age, Hb, 

ESR, BM blast and Pb blast (P>0.05). 

Table 3:- Validity of YKL-40 in prediction of response to treatment in the patient group. 

Cutoff Sens. Spec. +PV -PV Accuracy  AUC p-value CI 

≥137 83.3 77.8 66.7 86.7 79.2 0.88 0.006(S) (0.73 – 1.03) 

Sens.: sensitivity                 Sep.: specificity                   PV: predictive value      

AUC: Area under curve     CI: confidence interval         S: significant 

 

 
Fig. 5:- Roc curve of Validity of YKL 40 in prediction of response to treatment in the patient group. 

 

Table (3) and figure (5) show that the cutoff value of YKL-40 for prediction of response to treatment in the patient 

group was 137 ng/ml. The sensitivity was 83.3%, specificity was 77.8%, positive predictive value was 66.7%, 

negative predictive value was 86.7% and area under curve was 0.88 (P<0.006). 

IU/L 
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The patient group was reclassified according to cut-off value of YKL-40 level for prediction of response to treatment 

into two groups: patient group was with YKL-40 level < 137 ng/ml (n=13) and the other was with YKL-40 ≥ 137 

ng/ml (n=11). 

 

Table 4:- Relation between level of YKL-40 and the response to treatment in the patient group. 

Variable < 137ng/ml 

(n=13) 

≥ 137ng/ml 

(n=11) 

χ
2 

P 

No % No % 

Treatment response: 

CR 

NR 

 

12 

1 

 

92.3 

7.7 

 

6 

5 

 

54.5 

45.5 

4.53 0.03 (S) 

Follow up: 

Remission 

Relapsed 

(n=12) 

11 

1 

 

91.7 

8.3 

(n=6) 

3 

3 

 

50 

50 

5.12 0.02 (S) 

CR = complete remission NR = no remission χ
2
 = chi square S= significant 

 

 
Fig. 6:- Relation between YKL-40 level and the response to treatment in the patient group. 

 

Table (4) and (figure 6) show the relation between YKL-40 level and treatment response in the patient group. There 

was significant difference between YKL-40 level and the response to treatment (P=0.03) and between YKL-40 level 

and outcome during follow up period in responder patient group (P=0.02). 

 

Table 5:- Comparison between CR and NR groups as regard YKL-40 level. 

Variable CR group 

(n=18) 

NR group 

(n=6) 

Test p 

YKL 40 (ng/ml) :  

Mean ± SD 

Median 

Range 

 

148.72 ± 98.39 

127.5 

28 – 412 

 

363.67 ± 195.21 

365 

133 - 623 

MW 

2.73 

0.004 

S 

SD= standard deviation      MW = Mann Whitney     S= significant 

CR= complete remission    NR= no remission 
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Fig. 7:- Comparison between CR and NR as regard YKL 40 level. 

 

Table (5) and figure (7) show that there was a significant difference between CR and NR groups as regard YKL-40 

level (P=0.004).  

 

Discussion:- 
Acute myeloid leukemia (AML) is a clonal malignant proliferation of myeloid blast cells in the marrow with impaired 

normal hematopoiesis. (20) It is the most common acute leukemia among adults and its incidence increases with age. (21)  

 

Despite the advancement in treatment options for AML, its prognosis is very variable, ranging from survival of few days 

to cure. Many patients die either from complications of intensive chemotherapy, resistance to the current treatment options 

or they experience relapse after initial response to traditional chemotherapy. (22)  

 

Moreover, there is still a need for simple reliable and easy measured factors which has an impact on the prognosis 

especially in area where modern technology is not usually available. So, in this study we measured the level of YKL-40 in 

serum of do novo AML patients to evaluate its role in prognosis and response to treatment. It was estimated at the onset of 

the disease and after 1 month of induction therapy. This cohort study was carried out in Clinical pathology and Medical 

Oncology & Hematology Departments, Faculty of Medicine, Zagazig University Hospitals from February 2014 to 

February 2015 on 48 subjects classified into two groups: control group (24 normal individuals) and patient group (24 adult 

newly diagnosed AML patients). 

 

In this study there was no significant difference between the control and patients as regards age and sex. This is in 

agreement with a study done by El Hefni et al., 2015 as both studies were done on adult AML patients. There was a slight 

female predominance in both studies but still with no significant difference with the control group. (23) 

 

Among the newly diagnosed AML patients, fever was the most common clinical manifestation. It was found in 66.7% of 

patients, followed by organomegaly in 54.2%, gum bleeding in 37.5%, purpura in 29.2%, Lymphadenopathy in 25% and 

CNS manifestation in 8.4%of patients. This finding is in agreement with Weinblatt et al., 2004 who stated that fever is 

the most common initial clinical presentation. (24) 

 

In the current study, there was a highly significant difference between the patients and control groups as regards TLC, 

hemoglobin concentration, platelets count and LDH. This was expected as these are directly attributable to the leukemic 

infiltration of bone marrow with resultant cytopenia (El Hefni et al., 2015). (23) 

 

ng/ml 
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Our studied patients were subdivided according to FAB classification into M1 (3 patients), M2 (12 patients), M3 (0 

patient), M4 (5 patients) and M5 (4 patients). The majority of our patients were classified as M2, while no M3 subgroup 

was included in the study. According to national cancer institute, Brunning et al., 2001 stated that M2 is the most 

common morphologic type. (25) 

 

As regard cytogenetic risk classification, the majority of the patients were included in the intermediate subgroup where the 

patients were subdivided into bad (16.7%), intermediate (58.3%), good (25%) prognosis subgroups. 

 

In this study, the levels of YKL-40 before induction therapy in patient group were significantly higher than those in 

control group. After induction therapy, it was noted that the level of YKL-40 was significantly decreased in patient group 

when compared with its level before treatment (98.5 versus 139ng/ml; respectively). 

 

These were similar to the results of the studies performed by Bergmann et al., 2005 and El Hefni et al., 2015 who 

mentioned that YKL-40 plays a role in the malignant phenotype as a cellular survival factor. Furthermore, YKL-40 

modulates vascular endothelial cell morphology by promoting the formation of branching tubules, indicating that YKL-40 

has a role in angiogenesis by stimulating the migration and reorganization of vascular endothelial cells. YKL-40 also acts 

as a chemoattractant for endothelial cells, stimulates their migration and promotes the migration and adhesion of vascular 

smooth muscle cells. (26,23) 

 

In this study, YKL-40 could predict response to treatment among AML patients at a cut-off ≥137 ng/ml with sensitivity 

83.3% and specificity 77.8%.On the other hand, in the study done by Anil et al., 2013 the cut-off was 112 ng/ml where 

they used the 90
th
 percentile of YKL-40 values for the normal control group. (17) 

 

In this study, when comparing patient groups with cut-off ≥ 137 ng/ml with that < 137 ng/ml, we found that there was a 

significant difference between the two groups as regard platelets count and LDH. In agreement with our results 

Bergmann et al. 2005 found that there was a significant difference between high and low YKL-40 groups as regard LDH 

but no difference was observed in platelet count. This might be attributed to different sample size in both studies. (26) 

 

Of note, no significant difference was found between the two groups as regard cytogenetic risk categories and FAB 

classification types. This goes hand in hand with the study done by Bergmann et al. 2005 who reported that the influence 

of cytogenetic was underestimated due to the small number of patients in both good and bad prognosis subgroups. (26) 

 

After induction therapy, it was noted that CR rate was significantly lower in the patient group with YKL-40 level ≥ 137 

ng/ml (54.5%) than that in those with YKL-40 level < 137 ng/ml (92.3%), indicating that high level of YKL-40 confers a 

poor outcome. This assumption can be further supported by our finding of high level of YKL-40 in NR group when 

compared with CR group (365ng/ml versus 127.5ng/ml; respectively). Same finding was reported by Bergmann et al., 

(2005) and El Hefni et al., (2015) who mentioned that YKL-40 play a role in proliferation and differentiation of 

malignant cells, protect the cells from undergoing apoptosis, stimulate angiogenesis and have an effect on extracellular 

tissue remodeling. All of these factors support its role to resist treatment and failure of remission. (26,23) 

 

Moreover, Fahmy et al., 2003 found that antiangiogenic intervention has achieved considerable effectiveness in the 

suppression of cancer growth and development which includes monoclonal antibodies against angiogenic factors. Faibish 

et al. 2011 also supported these results in experimental trial in mice where tube formation induced by YKL-40 was 

suppressed by a neutralizing anti-YKL-40 antibody. (27,28) 

 

In this study, there was significant difference between the two groups (CR and NR) as regard CNS and lymphadenopathy. 

As their incidence was significantly more in those patients who did not achieve complete remission or got into relapse. 

 

In addition, we found a significant correlation between YKL-40 and TLC, platelets count and LDH, which are considered 

prognostic factors. In a study done by Schmidt et al., 2005 on metastatic melanoma, they found that combination of 

YKL-40 and LDH as prognostic factors was able to divide patients into 3 prognostic groups that affect survival of patients 

and their elevation together was with the poorest prognosis group. (29) 

 

Moreover, there was a significant relation between both CR and NR groups and cytogenetic risk categories which is 

considered the most prognostic factor identified at the time of diagnosis. On the other hand, Bergmann et al., (2005) and 
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EL Hefni et al., (2015) did not find any relation with the cytogenetic risk categories. This might be attributed to selection 

criteria of studied groups. (26,23) 

 

Taking together, high serum level of YKL-40 seems to add prognostic information in patients with AML. However, its 

predictive value is still unclear.  

 

In the current study, DFS was shortened in patients with serum level of YKL-40 ≥ 137ng/ml compared to the ones with 

level < 137ng/ml. Our results go hand in hand with that reported by Bergmann et al., (2005) who stated that high serum 

YKL-40 was related to short recurrence free interval and short overall survival. Moreover, Jensen et al., (2003) in breast 

cancer patients found that high serum YKL-40 was related to recurrence and less response to treatment. (26,30) 

 

Our study shows that the high serum YKL-40 is a new independent prognostic biomarker in patients with AML. It may 

hold promise for developing novel therapeutic agent targeting YKL-40 that is over expressed in a broad range of human 

cancers. 

 

Conclusion:- 
It can be concluded that high serum level of YKL-40 was associated with bad response to treatment and confers 

poor outcome. Moreover, it could serve as valuable prognostic marker. 
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