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Abstract: Objective: This study aimed to investigate the clinical significance of plasma D-dimer,serum ferri-
tin (SF) and lactate dehydrogenase(LDH)  levels to determine the useful laboratory markers for diagnosing 
acute leukemia. Methods: We compared laboratory data such as D-dimer,SF and LDH levels in AML non-
APL, APL and ALL group with that in normal control group, and we also compared D-dimer,SF and LDH le-
vels among AL patients before the first cycle of chemotherapy (newly diagnosed group), complete remission 
after chemotherapy (CR group), and relapse after complete remission in 1 year (recurrent group).Results: 
1.The D-dimer,SF and LDH  levels in AML non APL group, APL group and ALL group are significantly 
higher than that in normal control group( P<0.05). LDH and SF levels in AML non-APL group, APLgroup 
and ALL group were compared, the difference was no statistical significance(P>0.05). D-dimer level in APL 
group was significantly higher than that in AML non-APL group and ALL group( P<0.05).2. D-dimer, LDH 
and SF levels in CR group were significantly lower than that in newly diagnosed group and recurrent group 
( P <0.05). There was no statistical differences between recurrent group and newly diagnosed group, and there 
was no statistical differences between normal control group and CR group in D-dimer, LDH and SF levels 
( P>0.05).Conclusion: Detection of plasma D-dimer is particularly valuable in clinical diagnosis of APL. D-
dimer, LDH and SF can be used as indicators in diagnosis and curative effect evaluation and prognosis judge 
for patients with AL. 
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1. Introduction  
At present, the incidence of acute leukemia (AL) ranks 
among the top 10 in malignant tumors. With the popula-
rization of  the diagnostic criteria of MICM (morpholo-
gy , immunology , cytogenetics and molecular biology) 
proposed by WHO, the clinical diagnosis, curative effect 
evaluation and judgment of prognosis in AL have 
achieved significant progress. however, the morphologi-
cal and cytochemical staining features of bone marrow 
(BM) aspiration are still the basic means in AL diagnosis. 
Due to the high cost of diagnostic tests, some patients 
choose simple morphological examination of BM on 
account of their family’s financial status. Thus,  It is dif-
ficult to accurate diagnosis for some patients whose fea-
tures of morphology and cytochemical staining are atypi-
cal. Therefore, the clinical diagnosis, curative effect 
evaluation and judgment of prognosis in AL were af-
fected. There are some studies on useful laboratory 
markers for the diagnosis, curative effect evaluation  and 

prognostic prediction of malignant tumors. However, 
useful laboratory markers for the diagnosis of AML re-
main unknown. Investigating the effect of AL on labora-
tory data may be helpful for the diagnosis of AL in clini-
cal practice. In this article we observed the D–dimer 
plasma, ferritin (SF) and lactate dehydrogenase (LDH) 
serum levels in patients with acute leukemia (AL). The 
aim of this study was to investigate the clinical signific-
ance of D-dimer, SF, and LDH detection in diagnosis and 
curative effect evaluation and prognosis judge for pa-
tients with AL. 

2. Patients and Methods  
2.1. Patients 

We analyzed data from 96 AL patients between 2015 and 
2017 at the Affiliated Hospital of Engineering University 
of Hebei and Affiliated Zhongshan Hospital of Dalian 
University. These patients exhibited different types of 
AL. All patients were diagnosed with the criteria based 

31 
 



HK.NCCP                                                                                 International Journal of Medicine and Life Sciences 
                                                                   ISSN: 2518-0223, Volume 2, Issue 1, December, 2017 

on the 2008 WHO classification,1 and they had no pre-
vious history of liver, kidney and heart diseases, diabetes, 
and other malignancies.  There were 56 males and 40 
females, with a median age of 39. (range 8-79). 52 of the 
AL patients were acute myleoid leukemia non- acute 
promyelocytic leukemia, (group of AML non-APL), 31 
males and 21 females, with a median age of 41.0 (range 
14-79); 15 of the AL patients were APL (APL group), 9 
males and 6 females, with a median age of 37.0 (range 
20-73); 29 of the AL patients were acute lymphoblastic 
leukemia, (ALL group), 16 males and 13 females, with a 
median age of 35.0 (range 8-75). 85 cases of AL patients 
treated with chemotherapy achieved complete remission 
(CR group ), 35 Patients with AL induced by chemothe-
rapeutic agents relapsed in 1 year after CR ( recurrent 
group). In the same period, 60 healthy subjects were 
treated as the control group, 35 males and 25 females, 
with a median age of 39.0 (range 18-70). There was no 
statistically significant differences with respect to age 
and gender between groups, and data between the groups 
were comparable. 

2.2. Collection of data 

We analyzed laboratory data at the first diagnosis, which 
included D–dimer, ferritin (SF) and lactate dehydroge-
nase (LDH) levels. D-dimer was detected by immunotur-
bidimetry using the Sysmex CA7000 automatic blood 
coagulation analyzer ,with a reference range of 0-
0.55μg/ml. LDH was determined by the enzyme reaction 
rate method using Hitachi 7180 automatic biochemical 
analyzer, with a reference range of 15-220 U/L. SF was 

detected by electrochemiluminescence assay using Sie-
mens XP automatic chemiluminescence analyzer, with a 
reference range of 21-274 ng/ml. The d-dimer, LDH and 
SF levels of the AL patients (AML non-APL, APL and 
ALL group) were compared with the control group be-
fore the first cycle of chemotherapy, and we also com-
pared the d-dimer, LDH and SF levels among AL pa-
tients before the first cycle of chemotherapy(newly diag-
nosed group), complete remission after chemothera-
py(CR group), relapse after complete remission in a 
year(recurrent group). 

2.3. Statistical analysis 

The SPSS16.0 software package was used for the statis-
tical tests. The difference of measurement data was com-
pared with t test and one-way ANOVA and LSD were 
used for evaluating the relationship among the groups.  

3. Results 
3.1. D-dimer,SF and LDH levels were compared 
among AML non-APL, APL ,ALL and control group. 

The D-dimer, SF and LDH  levels in AML non-APL 
group, APL group and ALL group were significantly 
higher than that in normal control group( P<0.05). LDH 
and SF levels in AML non-APL group, APLgroup and 
ALL group were compared, the difference was no statis-
tical significance(P>0.05). D-dimer level in APL group 
was significantly higher than AML non-APL group and 
ALL group( P<0.05). (Table 1) 

 
Table 1. Comparison of the laboratory markers among AML non-APL, APL, ALL and control groups ( )x s+  

group n D-dimer（μg/ml) SF（ng/ml） LDH（U/L） 
non-APL AML 52 10.81±3.78* 484.95±23.89* 496.37±195.06* 

APL 15 16.24±3.56*＃Δ 502.29±39.96* 512.59±209.31* 
ALL 29 9.64±5.96* 497.56±37.64* 507.20±199.28* 

control 60 0.25±0.11 99.27±40.12 125.15±76.27 
Note: compared with control group, *P<0.05; Compared with AML non-APL group, # P<0.05; Compared with ALL 
groups, Δ P < 0.05 
 

3.2. D-dimer,SF and LDH levels were compared 
among newly diagnosed group, CR group, recurrent 
group and control group. 

D-dimer, LDH and SF  levels in CR group were signifi-
cantly lower than that in newly diagnosed group and re-

current group ( P <0.05). There was no statistical differ-
ences between recurrent group and newly diagnosed 
group, and there was no statistical differences between 
control group and CR group in D-dimer, LDH and SF 
levels ( P>0.05). (Table 2) 

 
Table 2. Comparison of the laboratory markers among newly diagnosed, recurrent, CR and control groups ( )x s+  

group n D-dimer（μg/ml) SF（ng/ml） LDH（U/L） 
newly diagnosed group 96 11.62±4.98*# 491.47±31.25*# 502.17±201.31*# 

recurrent group 35 10.69±5.21* 495.71±36.14* 510.21±226.37* 
CR group 85 0.28±0.22Δ 102.32±48.36Δ 132.78±79.65Δ 

Control group 60 0.25±0.11 99.27±40.12 125.15±76.27 
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Note: compared with CR group, *P<0.05; Compared with the recurrence group, #P>0.05; Compared with control group, 
Δ P > 0.05 
 

4. Discussion  
AL is a kind of hematopoietic malignancies characterized 
by a marked expansion of hematopoietic stem cells, with 
infection, anemia and hemorrhage as the main clinical 
manifestations. In recent years, there is a trend toward a 
greater incidence of AL in China. The occurrence and 
development of AL is a complex process with multiple 
factors, which is closely related to immune dysfunction.2 
AL poses a serious threat to the nation's public health in 
China. However, the treatment is still difficult. Accord-
ing to the diagnostic criteria proposed by WHO, diagno-
sis of AL requires the combination of morphology, im-
munology, cytogenetics, molecular biology, and clinical 
symptoms and signs. Multi-means combined application 
is of great significance in diagnosis and curative effect 
evaluation and prognosis judge for patients with AL.3 
In this study, we investigated laboratory data such as D-
dimer, LDH and SF and determined the useful laboratory 
markers for AL diagnosis. 
D-dimer is a specific product of cross-linked fibrin de-
gradation, which is an important and direct indicator of 
the activation of coagulation and fibrinolytic system. D-
Dimer is a prothrombotic biomarker and Determination 
of D-dimer is a sensitive method for endogenous fibrino-
lysis. Thus, it is used to screen for deep vein thrombosis 
and diagnose early diffuse intravascular coagulation 
(DIC), and It is also used for the detection of thrombo-
genic diseases such as acute myocardial infarction and 
cerebral thrombosis; D-dimer is also an ideal test index to 
observe the therapeutic effect of thrombolysis.4-5 Leu-
kemia cells in AL patients release a large number of 
strong coagulant which can activate the exogenous coa-
gulation system. the change of the blood coagulation 
function enhance the tumor cell activity. Thus, it make 
the tumor cell proliferate, infiltrate and metastasize easily 
in local area. This study found that D-dimer level in M3 
group is significantly higher than that in AML non-APL 
group and ALL group( P<0.05). The reason may be that 
in APL, abnormal promyelocytes release more coagulant 
than other leukemia cells, Moreover, the proportion of 
abnormal promyelocytes in bone marrow and peripheral 
blood is always higher than that of leukemia cells in oth-
er types. Thus, more coagulants are released, resulting in 
more serious hyperfibrinolysis. Detection of plasma D-
dimer is particularly valuable in clinical diagnosis of 
APL.6-10 
Lactate dehydrogenase (LDH) is a glycolytic enzyme, 
which is abundant in red blood cells, and mainly in myo-
cardium, skeletal muscle and kidney of human. Elevated 
LDH levels have frequently been observed in animal and 
human malignancies.  in addition, there appears to be a 

strong correlation between disease activity and tumor 
mass. Disorder of cell metabolism in tumor and patho-
logical conditions result in injury of cell, which lead to 
release of a large number of LDH into the blood; regu-
lated disorders by leukemia gene, metabolism of leukem-
ic cell becomes hyperactive. Thus, excessive synthesis 
and release of LDH result in increasing levels of serum 
LDH. The level of serum LDH can reflect the invasive 
degree of tumor cells and be correlated with disease pro-
gression and prognosis in AL patients. The frequent per-
formance of LDH levels can indicate the trends in disease 
development.11-12 
There is the highest concentration of SF in mononuclear 
macrophages in the bone marrow and spleen, which is 
one of the main forms of iron storage. The level of SF 
has diagnostic value for iron deficiency anemia.13-14 
The malignant proliferation of leukemia cells in AL pa-
tients leads to the increase in ferritin synthesis; The de-
struction of blood cells result in the release of ferritin into 
the blood,  and excessive ferritin cannot be eliminated in 
time. Thus, SF increases.15-17 
This study found The D-dimer, SF and LDH  levels in 
AML non-APL group, APL group and ALL group are 
significantly higher than that in normal control 
group( P<0.05). LDH and SF levels in AML non-APL 
group, APLgroup and ALL group were compared, the 
difference was no statistical significance(P>0.05). D-
dimer level in M3 group is significantly higher than that 
in AML non-APL group and ALL group( P<0.05); D-
dimer, LDH and SF levels in CR group were significant-
ly lower than that in newly diagnosed group and recur-
rent group ( P <0.05). There was no statistical differences 
between recurrent group and newly diagnosed group, and 
there was no statistical differences between normal con-
trol group and CR group in D-dimer, LDH and SF levels 
( P>0.05). 
To sum up, Detection of plasma D-dimer is particularly 
valuable in clinical diagnosis of APL. D-dimer, LDH and 
SF can be used as indicators in diagnosis and curative 
effect evaluation and prognosis judge for patients with 
AL. 

5. Acknowledgment  
Nil. Foundation of Health and family planning Commis-
sion of Hebei  No.20180804 
 
References 
[1] Vardiman J W, Thiele J, Arber D A, et al. The 2008 revision of 

the World Health Organization (WHO) classification of myeloid 
neoplasms and acute leukemia: rationale and important 
changes.[J]. Blood, 2009, 114(5):937-951. 

33 
 



HK.NCCP                                                                                 International Journal of Medicine and Life Sciences 
                                                                   ISSN: 2518-0223, Volume 2, Issue 1, December, 2017 

[2] Kim D Y, Lee J H, Lee J H, et al. Significance of fibrinogen, D-
dimer, and LDH levels in predicting the risk of bleeding in 
patients with acute promyelocytic leukemia[J]. Leukemia 
Research, 2011, 35(2):152-8. 

[3] Er O, Inanc M, Ozkan M, et al. Predictive value of D-dimer and 
LDH levels in response to chemotherapy in metastatic colorectal 
cancer patients[J]. Journal of Clinical Oncology, 2007. 

[4] Namrata Peswani M. D-Dimer Kinetics, Chemotherapy and Risk 
of Bleeding in Acute Promyelocytic Leukemia[J]. 2014. 

[5] Drummond A, Coyle L. An Association between Normal D-
dimer Levels at diagnosis and Improved Survival in a Group of 
Acute Myeloid Leukaemia Patients[J]. 2010, 31(2). 

[6] Wang ZY, Chen Z. Acute promyelocytic leukemia: from highly 
fatal to highlycurable. Blood 2008;111:2505–15. 

[7] Tallmann MS. Curative therapeutic approaches to APL. Ann 
Hematol 2004;83(Suppl. 1):S81–2. 

[8] Stein E, McMahon B, Kwaan H, Altman JK, Frankfurt O, 
Tallman MS. The coagulopathy of acute promyelocytic 
leukaemia revisited. Best Pract Res Clin Haematol 2009;22:153–
63. 

[9] Jacomo RH, Melo RA, Souto FR, de Mattos ER, de Oliveira CT, 
Fagundes EM, et al. Clinical features and outcomes of 134 
Brazilians with acute promyelocytic leukemia who received 
ATRA and anthracyclines. Haematologica 2007;92:1431–2. 

[10] Anderson D R, Wells P S, Stiell I, et al. Management of patients 
with suspected deep vein thrombosis in the emergency 
department: combining use of a clinical diagnosis model with D-
dimer testing[J]. Journal of Emergency Medicine, 2000, 
19(3):225-230. 

[11] Wangqiang H U, Wang X, Yang R. Evaluation of D-dimer and 
lactate dehydrogenase plasma levels in patients with relapsed 
acute leukemia[J]. Oncology Letters, 2016, 12(1):591. 

[12] Jurisic V, Radenkovic S, Konjevic G. The Actual Role of LDH 
as Tumor Marker, Biochemical and Clinical Aspects[M]// 
Advances in Cancer Biomarkers. Springer Netherlands, 2015:115. 

[13] Punnonen K, Irjala K, Rajamaki A. Serum transferrin receptor 
and its ratio to serum ferritin in the diagnosis of iron deficiency. 
Blood 1997;89(3):1052–1057. 

[14] Guyatt GH, Oxman AD, Ali M, Willan A, McIlroy W, Patterson 
C. Laboratory diagnosis of irondeficiency anemia: an overview. J 
Gen Intern Med 1992;7(2):145–153 

[15] Waalen J, Felitti VJ, Gelbart T, Beutler E. Screening for 
hemochromatosis by measuring ferritin levels: a more effective 
approach. Blood 2008;111(7):3373–3376.  

[16] Finch CA, Bellotti V, Stray S, et al. Plasma ferritin determination 
as a diagnostic tool. West J Med 1986;145(5):657–663. 

[17] Knovich M A, Storey J A, Lan G C, et al. Ferritin for the 
clinician.[J]. Blood Reviews, 2009, 23(3):95-104. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

34 
 


	5. Acknowledgment
	References

