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INTRODUCTION AND BACKGROUND 

Leukemias are a group of life-threatening malignant 

disorders of the blood and bone marrow. Leukemia is 

the 10
th 

most diagnosed cancer worldwide with an 

incidence of 3, 51,000 new cases (2.8%) and 11th 

leading cause of cancer death worldwide with mortality 
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ABSTRACT 

Background: Leukemias are a group of life-threatening malignant disorders of the blood and bone marrow. 

Leukemia is the 10
th 

most commonly diagnosed cancer worldwide with an incidence of 3, 51,000 new cases 

(2.8%). In India, lympho haematopoietic malignancies constitute 9.5% of all cancers in men and 5.5% in women, 

and the incidence of ALL and AML are 35% and 15% of all hematological malignancies respectively. 

Disseminated intravascular coagulation is responsible for most cases of clinically significant bleeding or 

thrombosis in acute leukaemia. Uniform criteria for diagnosing DIC were not present untill the ISTH proposed its 

criteria in 2001. Although this criterion was able to identify overt DIC but failed to diagnose cases of preclinical 

DIC. It has been revealed that haematological malignancies can change the levels of plasma molecules involved in 

coagulation and fibrinolysis, such as D-dimer. Acute myeloid leukemias (AML) are more commonly associated 

with DIC, but the association with acute lymphoblastic leukemia (ALL) has been recognized. D-dimer is a 

molecule as result of breaking down of excessive fibrin formation from the activation of coagulation system. 

There is evidence of increased activation of coagulation in patients with acute leukemia which is reflected by the 

increment of D-dimer levels. D dimer levels alone can be a significant marker to predict DIC in pateints of acute 

leukemia. Materials and Methods: We adopted a single criterion by using a single cutoff for D-dimer at a level 

of more than 0.5microgram/Ml (500 nanogram/mL). All patients with d dimer above 500 nanogram/ml were 

evaluated further on day 7 after recieving chemotherapy to find out further rise in d dimer levels. Observation: 

In this study, we found elevated D-dimer levels in acute leukemia patients at initial diagnosis. 46 out of 81 

subjects (56.79%) had increased D- dimer levels, with a median of 1,000 (range 500-9,800) ng/mL. Further 

classification of subjects based on their diagnosis showed increased D dimer levels in 27 cases (75%) out of 

36 with AML, and 19 cases (42.22%) out of 45 cases with ALL. The median D-dimer levels of AML patients 

was 950 (range 100-14,700) ng/mL and of ALL patients was 300 (range 100-3,800) ng/mL. D dimer levels post 

induction chemotherapy were again analysed on day 7, and 49 cases (60.49%) showed elevated D dimer 

levels with a median of 1,000 (range 500-14,700) ng/mL. Of these 49 cases, 31 cases (63.26%) belonged to 

AML subtype while the rest 18 cases (36.73%) belonged to ALL subtypes. The D dimer levels were found 

elevated above normal in both ALL and AML cases. Discussion and Conclusion: we find activation of 

coagulation system in children at the time of diagnosis of acute leukemia. More than half of patients with acute 

leukemia in our study show increased D-dimer levels at the time of initial diagnosis in both subtypes of leukemia 

establishing that ALL similar to AML predisposes patients to various hemostatic abnormalities which can lead to 

thromboembolic events and DIC is such patients which is further aggrevated by induction chemotherapy which 

casues further rise in D dimer levels due to tumor lysis, and such pateints often present with bleeding 

manifestations, some of which can prove life threartening. Hence serial evaluation of D dimer levels in acute 

leukemia patients can predict hemostatic complications. 
 

KEYWORDS: AML, ALL, D-dimer. 
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of 2,57,000 (3.4%) each year.
[1]

 In childhood malignancy 

Leukemia is also the most common. It accounts for 30% 

of all cancers diagnosed in children under 15 years of 

age.
[1]

 Developing countries bear more than half of 

global cancer burden, because 75% of the world 

population lives in these countries. In India, lympho- 

hematopoietic malignancies constitute 9.5% of all 

cancers in men and 5.5% in women, and the incidence of 

ALL and AML are 35% and 15% of all hematological 

malignancies respectively.
[2]

 

 

In Leukemias the important manifestations are in form of 

anemia and/or thrombocytopenia with leukocytosis or in 

form of pancytopenia with presence of immature 

leukocytes in peripheral blood. When blasts cells are 

more than 20% in bone marrow and/or peripheral blood, 

the leukemia is designated as acute leukemia.
[3]

 

 

Acute leukemia tends to present non-specifically, 

although the most common presenting features include 

fever, weight loss, bone pain, bruising, lethargy, and 

bleeding. Hepatosplenomegaly, lymphadenopathy, and 

musculoskeletal symptoms (especially in the spine and 

long bones) can also be clues to the diagnosis. Adults 

may also have more prominent anemia-related 

symptoms, such as shortness of breath, or symptoms 

related to thrombocytopenia, such as excessive bruising 

or heavy menstrual cycles.
[4]

 

 

The diagnosis and classification of acute leukemia 

currently requires a combination of morphology, 

cytochemistry, immunophenotyping and cytogenetics (or 

molecular genetics) for complete diagnosis of many of 

the disease types. Multiple tests are needed to confirm a 

diagnosis, and subsequently, to stage the disease. 

 

The occurrence of various coagulation abnormalities in 

acute leukemia is well established. Hemorrhage alone or 

because of disseminated intravascular coagulation (DIC) 

is the most common hemostatic disorder in patients with 

acute leukemia. The association of DIC with acute 

promyelocytic leukemia is particularly well documented. 

Up to 60% of leukemias may have some form of 

bleeding manifestations at presentation. Disseminated 

intravascular coagulation has been reported in 10% to 

40% of patients at presentation in various series of 

patients with acute leukemias. The importance of 

recognizing this complication is for the institution of 

early therapy and prevention of hemorrhagic deaths in 

acute leukemia. Acute myeloid leukemias (AML) are 

more commonly associated with DIC, but the association 

with acute lymphoblastic leukemia (ALL) has been 

recognized.
[5]

 

 

Hemostatic disturbances observed in patients with acute 

leukemias can be related to changes in vascular function, 

damage to the megakaryocytic system, liver dysfunction, 

increased fibrinolysis, and DIC.
[5]

 The major hemostatic 

problem is usually hemorrhage secondary to 

thrombocytopenia, whereas thrombosis is a rare 

complication. Disseminated intravascular coagulation is 

responsible for most cases of clinically significant 

bleeding or thrombosis. 

 

Although more commonly recognized in association with 

acute promyelocytic leukemia, all types of leukemias can 

trigger DIC. Malignant cells and chemotherapeutic 

agents used to treat acute leukemia are considered to 

have an important role in activating the coagulation 

system. Coagulation abnormalities occurring after 

institution of cytotoxic therapy for leukemia are a result 

of release of procoagulant substances from the leukemia 

cells.
[6]

 The mechanism by which the malignant cells 

play a role in the pathogenesis of coagulopathy has not 

been completely clarified, although 2 hypotheses have 

been proposed. The first theory suggests that the granules 

of the malignant cells contain enzymes that can 

nonspecifically degrade proteins, including plasma 

coagulation factors. The second theory focuses on the 

presence of tissue factor−like material in the granules of 

leukemic cells that lead to activation of the coagulation 

cascade when they are released. In addition to tissue 

thromboplastin, cancer procoagulant, a cysteine protease 

with direct factor X−activating activity, represents the 

main pro coagulant of acute promyelocytic leukemia 

cells. Secretion of inflammatory cytokines by leukemic 

cells, introduction of cytotoxic chemotherapy, and 

concomitant infections can all produce DIC.
[7]

 

 

D-dimer is a molecule as result of breaking down of 

excessive fibrin formation from the activation of 

coagulation system. There is evidence of increased 

activation of coagulation in patients with acute leukemia 

which is reflected by the increment of D-dimer levels. In 

addition to abnormal levels of coagulation factors such 

as fibrinogen, factor VIII, von Willebrand factor, factor 

XIII-A, and plasminogen-activator inhibitor-1, several 

investigators have documented abnormal expression of 

tissue factor on blast cells and circulating cancer 

procoagulant that is associated with the activation of 

coagulation system and increased thrombin generation in 

patients with acute leukemia. Several markers have been 

evaluated to document thrombin generation. Among 

these, the thrombin-antithrombin (TAT) complex and D- 

dimer have been used more often, with the former 

considered to be more specific.
[8]

 

 

Therefore, the present study was conducted to determine 

the incidence of acute leukemias and various subtypes 

along with frequency of presenting clinical sign and 

symptoms and to establish a correlation between them 

with histopathological findings obtained after evaluation 

of peripheral blood smear and bone marrow aspirate 

smears. We also investigated the magnitude and clinical 

importance of haemostatic disturbances in acute 

leukemias by analysis of d- dimer levels at presentation 

and soon after receiving the induction chemo therapy. 

 

METHODS 

Study Design: This study was a hospital based 
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prospective study. 

Study Place: The study was carried out at the 

Department of Pathology, Sardar Patel Medical College 

and Associated Group of Hospitals, Bikaner. 

Study Period: The study was conducted for two years 

between February 2021 and February 2023. 

Study Population: Patients of acute leukemia presented 

at PBM Hospital, Bikaner and whose investigations were 

received at Department of Pathology, in form of 

peripheral blood smear, bone marrow aspiration and d- 

dimer levels at the time of diagnosis and post induction 

chemotherapy. 

 

Inclusion Criteria 

All patients diagnosed with acute leukemias with 

adequate and representative Peripheral blood smears, 

Bone marrow biopsy specimens and D-dimer samples 

received at the Department of Pathology during the study 

duration. 

 

Exclusion Criteria 

1) Aspirates and d dimer samples of patients presenting 

with diagnosis other than acute leukemias. 

2) Patients lacking any of the following investigation 

necessary to conduct the study – peripheral blood 

smear, bone marrow aspiration and d dimer levels 

along with details of clinical presentation and 

features. 

3) Inadequate specimens with handling artefacts. 

4) Patients unavailable or lost while follow up during 

study period. 

 

The PBF smears were prepared from fresh venous blood 

sample of patient on a cleaned glass slide, properly fixed 

by air drying and then fixed with methanol and stained 

with leishman stain or field stain. Bone marrow smears 

are prepared on clean glass slides. The smears were then 

air dried and stained with leishman stain and one smear 

was fixed with methanol and stained with H&E stain. 

 

D dimer blood samples are collected in 3.2% sodium 

citrate collection vial and then processed and d dimer 

analysis was done with Stago STA Compact Max. 

 

Clinical details of the patients were obtained from the 

requisition form or medical records, including age, sex, 

habits, clinical examination, clinical diagnosis, IPT 

reports and other relevant reports and were noted. 

 

RESULTS 

The present study comprised of 81 cases of Acute 

Leukemia received at our department between February 

2021 and February 2023. Clinicohematological details 

were obtained from each of the 81 cases the time of 

presentation and was evaluated prospectively on day 7 

after receiving chemotherapy. Maximum number of 

cases belonged to age group of 1-20 years with 

percentage of 69.13%, while minimum number of 

diagnosed cases belonged to age group of above 80 

years, with percentage of 2.77%. ALL is most common 

in the age group of 1-20 years, with a percentage of 

91.11% while AML is most common again in the same 

age group of 1-20 years with a percentage of 41.66% 

followed by 21-40 years age group with 33.33%, in our 

study. [Image 1] The total Male cases of Acute 

lymphoblastic leukemia (ALL) were 30 in number, and 

Females were 15, accounting to 66.7% and 33.3% 

respectively. The total Male cases of Acute myeloid 

leukemia (AML) were 22 in number, and Females were 

14, accounting to 61.6% and 38.9% respectively. [Image 

2].

 

 
Image 1: Age distribution among ALL and AML. 

 

 
Image 2: Sex distribution among ALL and AML cases . 
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Table 1: Categorization of patients with Acute Leukemia as per French American British classification (n = 81). 

TYPE OF ACUTE LEUKEMIA SUBTYPE NUMBER PERCENTAGE 

Acute Lymphoblastic Leukemia (ALL) 

ALL-L1 31 75.60% 

ALL-L2 14 31.11% 

ALL-L3 0 0 

Total 45 55.55% 

Acute Myeloid Leukemia (AML) 

AML-M0 0 0 

AML-M1 1 2.8% 

AML-M2 15 41.7% 

AML-M3 14 38.9% 

AML-M4 6 16.7% 

AML-M5 0 0 

AML-M6 0 0 

AML-M7 0 0 

Total 36 44.45% 

 

Out of total 81 cases, 45 (55.55%) were of Acute 

Lymphoblastic Leukemia (ALL), while 36 (44.45%) 

cases of Acute Myeloid Leukemia (AML). Maximum 31 

(75.60%) cases of ALL belonged to L1 morphology, 

followed by L2 morphology with 14 (31.11%) cases. 

There were no cases of L3 morphology. The maximum 

number of 15 (41.7%) cases of AML belonged to M2 

morphology, and minimum number of cases with 1 

(2.8%) belonged to M1 morphology. No cases of M5, 

M6 and M7 morphology were reported. [Table 1]. 

 

Based on clinical findings on presentation, amongst 81 

cases of Acute Leukemia, 79.01% (64) patients presented 

with pallor and fatigue followed by fever which was 

presenting feature in 69.13% (56) cases. 19 cases 

(23.45%) presented with bleeding at the time of initial 

diagnosis. [Image 3]. 

 

 
Image 3: Distribution of cases according to clinical features. 

 

On complete hemogram study, anemia was present in 79 

(97.53%) cases of acute leukemia with 7 cases (8.6%) 

having hemoglobin below 5gram/dl and 57 cases 

(70.4%) having hemoglobin between 5.1 to 10 gram/dl. 

Anemia was found to be more prevalent among ALL 

cases. [Table 2] On comparing the Total Leucocyte 

Count, it showed higher values of upto 

50,000cells/cumm, in 40% cases of ALL and upto 

10,0000cells/cumm in 6.7% of them. AML showed 

50,000cells/cumm in 48.1% cases and higher counts of 

upto 10,0000cells/cumm in 4.9% cases. Both ALL and 

AML, had 13.3% and 9.9% cases respectively with a 

total count value upto 2,00000cells/cumm. [Table 2] On 

comparing the Platelet Count, at presentation, 33 patients 

(40.7%) had thrombocytopenia (platelet count < 1,00000 

cells/cumm). Platelet counts were seen less than 

50,000cells/cumm, in 13.3% of ALL, and in 16.0% of 

AML cases and 16.0% amongst all cases of acute 

leukemia. [Table 2]. 

 

Table 2: Hemoglobin levels among patients of various Subtypes of Acute Leukemia (n = 81) 

  
  

ALL AML 
NO. % NO. % 

Hemoglobin (gm/dl) 
1– 5 4 8.9% 3 8.3% 

5.1– 10 34 75.6% 23 70.4% 
10.1 – 15 7 15.6% 10 21.0% 
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15.1+ 0 0.0% 0 0.0% 
WBC Count 

<4000 5 11.1% 5 12.3% 
4000 – 11000 11 24.4% 4 18.5% 
11001 - 50000 18 40.0% 21 48.1% 
50001-100000 3 6.7% 1 4.9% 

100001-200000 2 4.4% 3 6.2% 
> 200000 6 13.3% 2 9.9% 

Platelet Count 
<=50000 6 13.3% 7 16.0% 

50001 – 100000 11 24.4% 7 22.25% 
100001 – 150000 8 17.8% 9 21.05% 

150001+ 20 44.4% 13 40.75% 
TOTAL 45 100.0% 36 100.0% 

 

On comparing percentage of blast cells on PBF and bone 

marrow aspiration, as shown in the below table, in ALL 

cases, L2 morphology showed maximum number of 

blasts with mean value of 77±11 %. In AML cases 

maximum blast were seen in M1 variant with 88% mean 

blast cells. Followed by M4 variant with 64±19 %. 

[Table 3]. 

 

Table 3:  Percentage of Blast cells on peripheral blood smear and bone marrow aspiration (n = 81). 

Type of acute leukemia 
Subtype PBF Bone Marrow Aspiration 

 
Blast % -Mean SD Blast % -Mean SD 

Acute lymphoblastic leukemia (ALL) 

ALL-L1 35 18 56 20 
ALL-L2 54 11 75 17 
ALL-L3 0 0 0 0 
Cumulative ALL cases 37 18 58 21 

Acute myeloid leukemia (AML) 

AML-M0 0 0 0 0 
AML-M1 60 0 88 0 
AML-M2 40 14 57 19 
AML-M3 35 14 55 18 
AML-M4 40 16 64 19 
AML-M5 0 0 0 0 
AML-M6 0 0 0 0 
AML-M7 0 0 0 0 
Cumulative AML cases 38 15 60 19 

 

We found elevated D-dimer levels in acute leukemia 

patients at initial diagnosis. 46 out of 81 subjects 

(56.79%) had increased D-dimer levels, with a median of 

1,000 (range 500-9,800) ng/mL. Further classification of 

subjects based on their diagnosis showed increased D 

dimer levels in 27 cases (75%) out of 36 with AML, and 

19 cases (42.22%) out of 45 cases with ALL. The 

median D-dimer levels of AML patients was 950 (range 

100-14,700) ng/mL and of ALL patients was 300 (range 

100-3,800) ng/mL. [Table 4]. 

 

D dimer levels post induction chemotherapy were again 

analyzed on day 7. 49 cases (60.49%) showed elevated D 

dimer levels with a median of 1,000 (range 500-14,700) 

ng/mL. Of these 49 cases, 31 cases (63.26%) belonged to 

AML subtype while the rest 18 cases (36.73%) belonged 

to ALL subtypes. [Table 5]. 

 

Table 4:  Mean D-dimer levels in acute leukemia patient at the time of presentation (n = 81). 

TYPE OF ACUTE 

LEUKEMIA 
SUBTYPE 

Increased D- DIMER 

ng/ml No. of cases (%) 
Median (Range) p-value 

Acute lymphoblastic 

leukemia (ALL) 

ALL-L1 

19 cases (42.22%) 300 (range 100-3,800) ng/mL 0.241 ALL-L2 

ALL-L3 

Acute myeloid leukemia 

(AML) 

AML-M0 

27 cases (75%) 950 (100-14,700) ng/mL 0.015 

AML-M1 

AML-M2 

AML-M3 

AML-M4 
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Ta b l e  5 :  Mean D-dimer levels in acute leukemia patient on day 7 of induction chemotherapy (n = 81). 

TYPE OF ACUTE 

LEUKEMIA 
SUBTYPE 

Increased D- DIMER 

ng/ml No. of cases (%) 
Median (Range) p-value 

Acute lymphoblastic 

leukemia (ALL) 

ALL-L1 

18 cases (36.73%) 214 (100-3,800) ng/mL 0.081 ALL-L2 

ALL-L3 

Acute myeloid 

leukemia (AML) 

AML-M0 

31 cases (63.26%) 3541 (100-14,700) ng/mL 0.027 

AML-M1 

AML-M2 

AML-M3 

AML-M4 

 

 
Image 1: PBF in AML showing myeloblast with auer rods in a nuclear hof. Field stains 100xs. 

 

 
Image 2: Bone marrow aspiration smear in hypergranular APL showing hypergranular promyelocytes, with 

auer rods. Leishman 100X. 

 

DISCUSSION 

The incidence of leukemia has increased considerably, 

and this rise is noticeable because of improved statistics, 

better case findings with novel technologies which lead 

to better diagnosis and treatment methods. This 

incidence varies in different geographical regions 

according to varying lifestyles and economic conditions. 

 

In India the incidence of various hematological cancers 

is different as compared to western countries. This can 

be attributable to less health awareness and poor 

availability of health care delivery system in India. 

Diagnosis of leukemia requires a multi parameter 

approach for its diagnosis, which includes 

cytomorphology study, with phenotypic and genotypic 

studies. In the present study 81 cases of acute leukemia, 

were evaluated, by studying their morphology, as well as 

clinical features and D dimer levels were assessed to 

predict underlying hemostatic abnormality in acute 

leukemia patients. 

 

Of the 81 cases of Acute Leukemias included in our 

study, 45 were of Acute Lymphoblastic Leukemia -ALL 

(55.55%), and 36 were of Acute Myelogenous 

Leukemia-AML (45.45%). This indicates that ALL was 

more common than AML amongst all Acute Leukemia 

cases which correlates with study of Advani et al.
[9] 
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Table 6: Comparison of AML subtypes with previous studies in the distribution. 

FAB Ghosh H et al. 2003
[10]

 Singh G et al. 2021
[11]

 M. U. Chowdhury et al. 2021
[12]

 Present Study 2023 

M0 0 3.03 0 0 

M1 35.5 7.5 16.7 2.8 

M2 34 28.7 47.6 41.7 

M3 5.4 50 0 38.9 

M4 3.5 5.5 23.88 16.7 

M5 20 3.03 4.8 0 

M6 1.6 1.5 2.4 0 

M7 0 0.75 0 0 

 

After subtyping of Acute Leukemias based on 

morphology and using French American British (FAB) 

classification, the study showed that in ALL, 31 cases of 

L1(75.60%) and 14 cases of L2(31.11%) morphology 

were detected. No case of L3 morphology was detected 

amongst ALL cases. In AML, 1 case of M1 (2.8%), 15 

cases of M2(41.7%), 14 cases of M3(38.9%), 6 cases 

of M4 (16.7%). No cases of M 0 ,  M5, M6 and M7 

were detected. This showed that AML M2 was the 

commonest followed by M3 subtype, in the FAB 

c l a s s i f i c a t i o n , this finding is similar to other 

studies conducted as highlighted in table 6. [Table 6]. 

 

Gender distribution showed a male preponderance 

which correlates with the previous studies where male 

preponderance has been reported. The total Male 

cases o f  Acute lymphoblastic leukemia (ALL) were 

30 in number, and Females were 15, accounting 

to 66.7% and 33.3% respectively. The total Male 

cases o f  Acute myeloid leukemia (AML) were 22 in 

number, and Females were 14, accounting to 

61.6% and 38.9% respectively. 

 

Age distribution for the diagnosed cases of Acute 

Leukemia shows maximum number of diagnosed cases 

of acute leukemia belonged to age group of 1-20 years 

with percentage of 69.13%, while minimum number of 

diagnosed cases belonged to age group of above 80 

years, with percentage of 2.77%. ALL is most common 

in children and early adolescent in the age group of 1-20 

years, with a percentage of 91.11% in our study while 

AML is most common again in the same age group of 1-

20 years with a percentage of 41.66% followed by 21-40 

years age group with 33.33%, in our study. These 

findings correlate with the previous studies which have 

shown that ALL is commonest in children and early 

adolescent age group as compared to AML which is 

much more common in adult age groups. 

 

Table 7: Comparison with other studies. 

Reference Study 

Neglia, jp, and Robison.10 1988
[13]

 
In children, acute lymphoblastic leukemia (80%) is more common 

than acute myeloid leukemia. 

Ribera JM, Oriol A.11 2009
[14]

 

Acute lymphoblastic leukemia (ALL) is the most frequently 

diagnosed malignancy  in children, representing nearly one third 

of all pediatric cancers. 

Present study 
Acute Lymphoblastic Leukemia is more common in age group of 

0 to 20 years (92). 

 

Table 8: showing the comparative study. 

Reference Study 

Boros, L. and Bennett, J. M (1984)
[15]

 
AML occurs twice as often as ALL, most cases occurring 

in adults. 

Khalid Hassan Nadeem Ikram, Sajid Hussain 

Shah13 (1994)
[16]

 

AML was observed more commonly in adults (79%) as 

compared to children (21%), whereas ALL was commoner 

in children (72%) as Compared to in 28% amongst adults. 

Greer John P, Baer Maria. R, Kinney 

Marsha. C (2009)
[17]

 

AML accounts for less than 15% of cases of leukemia in 

children below 10years, 25- 30% between 10-15 years, and 

in adults, it accounts for 80-90% of cases of acute 

leukemias. 

Our study 
Acute Myeloblastic Leukemias has an adult predominance 

(55.55%). 

 

Laboratory hematological values 

With correlation of laboratory values, Haemoglobin 

was seen to be less, and anemia was prevalent in as many 

as 79(%) cases of acute leukemia with 7 cases (8.6%) 

having hemoglobin below 5gram/dl and 57 cases 

(70.4%) having hemoglobin between 5.1 to 10 gram/dl, 

this clearly indicates severe anemia as a coexist ing 

disorder,  in cases of acute leukemia.  The main 
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cause being inadequate production of red cells and 

shortened life span. Abnormalities of size and shape 

can also occur. ALL had as high as 38 (84.5%) cases 

with anemia and hemoglobin levels below 10 gram/dl, 

while AML showed 26(78.7%) of cases with anemia and 

hemoglobin levels below 10 gram/dl. Anemia was hence 

found to be more prevelant among ALL cases. 

 

The total leukocyte count showed higher values 

of upto 50,000cells/cumm, in 40% cases of ALL and 

higher values of upto 10,0000cells/cumm in 6.7% of 

them. AML showed 50,000 cells/cumm in 48.1% 

cases and higher counts of upto 10,0000cells/cumm in 

4.9% cases. Both ALL and AML, had 13.3% and 

9.9% cases respectively with a total count value upto 

2,00000cells/cumm. This signifies those elevated 

counts will have less mature cells, and more of 

the immature variety. Leucopenia is an uncommon 

feature. 

 

Platelet counts in general are lower in Acute leukemias. 

This was interpreted in the study, and Platelet 

counts were seen less than 50,000cells/cumm, in 

13.3% of ALL, and in 16.0% of AML cases and 16.0% 

amongst all cases of acute leukemia. This signifies that 

acute leukemias ends up with less production of 

platelets, with decreased survival, causing, 

thrombocytopenia. 

 

The distribution of clinical features among patients 

diagnosed with Acute Leukemia was as follows - 

amongst 81 cases of Acute Leukemia ,79.01% (64) 

pateints presented with pallor and fatigue followed by 

fever which was presenting feature in 69.13% (56) cases. 

19 cases (23.45%) were presented with bleeding at the 

time of initial diagnosis. These findings corelate with the 

study done by Ghosh S et al
[10]

 where they found pallor 

and fatigue (82%) as commonest presenting clinical 

symptom and reported bleeding as a symptom in 21.9% 

patients. 

 

Disseminated intravascular coagulation is responsible for 

most cases of clinically significant bleeding or 

thrombosis in acute leukemia. Although more commonly 

recognized in association with acute promyelocytic 

leukemia, all types of acute myeloid leukemias can 

trigger DIC. Uniform criteria for diagnosing DIC was not 

present until the ISTH proposed its criteria in 2001. 

Although this criterion was able to identify overt DIC 

but failed to diagnose cases of preclinical DIC. Also, 

because many molecular parameters are needed to 

diagnose DIC. In developing countries such as ours with 

limited resources available many laboratories are not 

equipped with the infrastructure to do these tests neither 

are they feasible economically. Also, studies conducted 

by Dixit A et al.
[15] and Chowdhary M et al.

[16]
 

highlighted that platelet count and fibrinogen levels used 

in ISTH scoring system were assigned lesser scores and 

were better predictor of bleeding manifestation rather 

than DIC. 

It has been revealed that hematological malignancies can 

change the levels of plasma molecules involved in 

coagulation and fibrinolysis, such as D-dimer. When 

initially diagnosed, serum D-dimer was found to be 

elevated in many patients, regardless of the type of acute 

leukemia. Also, D dimer levels were found to be 

significantly raised after patient received induction 

chemotherapy due to tumor lysis. However, the initially 

elevated D-dimer could be quickly lowered to a normal 

level after complete remission was achieved but may rise 

again in some cases of relapse or chemotherapy 

resistance.18 Because alterations in D-dimer were 

discovered during disease evolution, D-dimer values 

could likely to reflect or predict the prognosis of AML 

and ALL patients. As has been reported previously, D-

dimer are elevated because of the release of enzymes or 

procoagulant materials from blasts or the fibrinolytic 

activity of the leukemic cells themselves. This is 

indicative of activation of coagulation systems in acute 

leukemia patients, as reported by authors from several 

developed countries.
[17]

 

 

We adopted a single criterion by using a single cutoff for 

D-dimer at a level of more than 0.5microgram/mL (500 

nanogram/mL) as was done by Dixit A et all in their 

study conducted at AIIMS, New Delhi. D dimer levels of 

all acute leukemia patients were assessed at the time of 

initial diagnosis. All patients with d dimer above 500 

nanogram/ml were evaluated further on day 7 after 

receiving chemotherapy to find out further rise in d 

dimer levels. 

 

In this study, we found elevated D-dimer levels in acute 

leukemia patients at initial diagnosis. 46 out of 81 

subjects (56.79%) had increased D-dimer levels, with a 

median of 1,000 (range 500-9,800) ng/mL. Further 

classification of subjects based on their diagnosis showed 

increased D dimer levels in 27 cases (75%) out of 36 

with AML, and 19 cases (42.22%) out of 45 cases with 

ALL. The median D-dimer levels of AML patients was 

950 (range 100-14,700) ng/mL and of ALL patients was 

300 (range 100-3,800) ng/mL. These findings were 

similar to study done by Harun Wijaya et all.
[18]

 where 

out of 22 subjects, 13 subjects had increased D-dimer 

values. 

 

Athale et al
[19]

 reported a mean D-dimer level of 2,766 

(SD 2,385.8) ng/mL in newly diagnosed case of ALL in 

children while Giordano et al.
[20]

 reported a mean of 299 

(SD 32) ng/ mL in children with ALL.1,2 Comparing the 

incidence of elevated D-dimer level in ALL, our finding 

was lower than Athale’s but almost similar with the 

result of Giordano et al. Other studies reported that 80% 

of their subjects with ALL had elevated D-dimer levels. 

 

D dimer levels post induction chemotherapy were again 

analyzed on day 7, and 49 cases (60.49%) showed 

elevated D dimer levels with a median of 1,000 (range 

500-14,700) ng/mL. Of these 49 cases, 31 cases 

(63.26%) belonged to AML subtype while the rest 18 
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cases (36.73%) belonged to ALL subtypes. The D dimer 

levels were found elevated above normal in both ALL 

and AML cases although D dimer levels were 

statistically significant only in AML cases in our study 

with p value of 0.015 and 0.027 at the time of 

presentation and following induction chemotherapy. 

 

This study was observational in nature. We did not 

evaluate a cause-and-effect relationship between 

diagnosis, the blast count subgroup and d dimer levels. 

Despite this limitation, our study provides a foundation 

for future studies in our country. 

 

CONCLUSION 

In our study we find activation of coagulation system in 

children at the time of diagnosis of acute leukemia. More 

than half of patients with acute leukemia in our study 

show increased D-dimer levels at the time of initial 

diagnosis in both subtypes of leukemia establishing that 

ALL similar to AML predisposes patients to various 

hemostatic abnormalities which can lead to 

thromboembolic events and DIC is such patients which 

is further aggravated by induction chemotherapy which 

causes further rise in D dimer levels due to tumor lysis , 

and such patients often present with bleeding 

manifestations, some of which can prove life threatening 

. Therefore, elevated D dimer levels at the time of initial 

diagnosis or during induction therapy are predictive of 

activation of coagulation system in patients of acute 

leukemia, both ALL and AML subtypes. Hence serial 

evaluation of D dimer levels in acute leukemia patients 

can predict hemostatic complications.  
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