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Serum D-dimer Level in Patients with Acute Leukemia in a Tertiary Care Hospital
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Abstract

D-dimer is a molecule, formed by the breakdown of excessive
Jfibrin from the activation of coagulation system. Ample
evidence suggests that increased activation of coagulation
system in patients with acute leukemia (AL) leads to higher
D-dimer levels. Considering shortage of evidence in our
perspective, the study was designed to observe the D-dimer
level in acute leukemia in different morphological types and
phases among the patients admitted in a tertiary care hospital.
This hospital based cross-sectional study was conducted at the
Department of Medicine and Department of Hematology in
Dhaka Medical College Hospital, for a period of 6 months
Jfollowing approval of this protocol. Patients with New case
(NC) of AL, at complete remission (CR) and in patients
wither lapsed (R) AL were included in the study. Purposive
sampling methods were followed for sample selection. Written
informed consents were taken from the all study subjects and
ethical issues were ensured. Data were collected by interview
using a structured questionnaire. All study population were
subjected to details history taking, physical examination and
relevant investigations of D-dimer level. Collected data were
analyzed by the SPSS version 20.0. Among 50 patients, 58%

1 *Dr. Mohammad Nafees Hussain Amit, Medical
Ofhicer, Department of Medicine, Dhaka Medical

College Hospital (DMCH), Dhaka. E-mail:
nafees.hussain@gmail.com
2 Dr. Mohammad Mizanur Rahman, Medical

Officer, Department of Medicine, DMCH

3 Dr. Md. Liakat Hossain, Medical Officer,
Department of Medicine, DMCH, Dhaka.
4 Dr. Md. Rashedul Hasan, Consultants,

Department of Medicine, Sheikh Hasina Medical
College Hospital (SHMCH), Tangail

5 Dr. Md. Haidar Ali, Assistant Professor, Department
of Medicine, SHMCH, Tangail

6 Dr. Kshitish Chandra Talukder, Medical Officer,
Department of Medicine, BIRDEM General
Hospital, Dhaka

7 Dr. AZM Ahsan Ullah, Consultants, Department
of Cardiology, Colonel Malek Medical College
Hospital, Manikgonj

8. Dr. Mst.Siddika Sultana, Asst. Professor(gynae
and Obs), NIRCH Mohakhali. Dhaka

* For correspondence

were males and 42% were females. Mean age was 34+5.6 SD
years and the height number of patients (40%) belonged to age
group 21-30 years. Three fourth of the patient (76%) had
diagnosed as AML and rest of them 24% had ALL. The most
common subtype of Acute Myeloblastic Leukemia M3 (AML)
was 47, 37% and most common subtype of ALL L2 was 50%.
Most of the respondents were found as new case (80%)
Jollowed by in decreasing order complete remission case 14%
and relapse case 6%. Overall, D-dimer level was 3.69 mg/d]
(0. 1mg/dl-40 mg/dl), and D-dimer level is slightly higher in
AML group than ALL patient (4.26 vs 2.18mg/dl). Moreover,
new cases have higher level of D-dimer (4.2 mgldl) in
comparison with complete remission (1.2 mg/dl) or relapse case
(2.7 mgldl). It was also found that APL patients has higher
D-dimer level than other form of leukemia. D-dimer level in
acute leukaemia patients 3.69 mgldl. Higher value of AML
was found in patients than ALL and increased D-dimer level
is also evident in newer case particularly APL. D-dimer level
rises in acute leukemia patients. However, further study is
recommended with appropriate study design.
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INTRODUCTION

With a high mortality rate acute leukemia (AL) is a
malignant tumor of the blood system and frequently
occurs in children, three quarters of the cases are Acute
Lymphoblastic ~ Leukemia ~ (ALL).»? While Acute
Myeloblastic Leukemia (AML) is more common in
adults.? Initially acute leukemia was classified based on
morphology, French American British Classification (FAB)
which classifies AL mainly in AML and ALL, their
subtypes are as follows: (1) AML- MO: minimally
differentiated, MI: maturation, M2: with
maturation, M3: promyelocytic, M4: myelomonocytic,
M35: (a) monoblastic, (b) monocytic, M6: erythroleukemia
and M7: megakaryoblastic; (2) ALL- Ll: small,
monomorphic, L2: and L3:
Burkite-cell type. Classification of acute leukemia has

without

large, heterogenous
evolved in recent years, from based purely on morphology
[French-American-British (FAB) classification] to also
include immunophenotyping, cytogenetic and molecular
analysis in classification algorithm (WHO classification).



The important differences in the WHO classification
compared with the FAB classification included (a) lowering
of the threshold for the percentage of blast cells to 20 per
cent in the blood or bone marrow, based on the fact that
survival patterns for cases with 20-30 per cent blasts is
similar to cases with >30 per cent blasts in the bone
marrow; (b) the recognition of acute cases of leukemia with
an even lower blast count if specific acute leukemia
associated cytogenetic or molecular genetic abnormalities
are present; (c) inclusion of AML with cytogenetic
abnormalities, AML with myelodysplasia related features,
and therapy related AML as distinct categories. D-dimer
levels increase in AL patients at initial diagnosis. These are
indicative of activated coagulation systems in AL, as
reported by authors from several developed countries.®>
Acute Myeloid Leukemia and Acute Lymphoblastic
Leukemia commonly manifest with elevated peripheral
blood blast counts and in some instances, derangements of
coagulation parameters.® Acute Promyelocytic Leukemia
(APL) is well known to be associated with Disseminated
Intravascular Coagulation (DIC).” Acute Promyelocytic
Leukemia (APL) is a clinically distinct form of AML that
occurs as a result of specific cytogenetic abnormality
resulting in fusion of promoyelocytic leukemia (PML) and
retinoic acid receptor-a gene products, which disrupts
normal differentiation. Rarely, translocations involving
chromosome 17 and 11 or 5 may also result in a similar
clinical picture. Patients with APL are at increased risk of
bleeding with or without thrombosis because of the
procoagulant activity of the granules released by the APL
blasts. Despite high cure rates, approaching almost 70-80
per cent in the APL, ecarly deaths occur due to this
coagulatizon abnormalities, making it a medical
emergency that needs early attention. Besides supportive
care and attempt to confirmation of the diagnosis by
polymerase for PML-RARa fusion products, it is
important to start treatment with all-trans retinoic acid
(ATRA), which induces differentiation in the APL blasts.
Likewise, ALL can also present with DIC, as can subsets of
non-APL AMLs.® Formal determinations of DIC involves
assessment of coagulation parameters including D-dimer
levels, prothrombin time, fibrinogen concentration, and
platelet counts. To assess for schistocytes, a useful
morphologic feature that may be present in DIC, the
morphology of red blood cells in a peripheral blood smear
is frequently evaluated.”!® However, in a recent study of
35 patients with DIC related to neoplastic and
non-neoplastic etiologies, an increase in schistocytes did
not appear to be sensitive indicator of DIC found by
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author.!! These parameters are reported to be independent
in univariate analysis and interdependent in multivariate
analysis.® During the treatment process of ALs, DIC

12 and

occurred in one-third of non-M3 AML patients
thrombotic events (TE) appeared more often in cases of
APL than in other ALs, with the reported prevalence
ranging from 2% to 10-15%.'> APL may be distinguished
from other AML subtypes by core markers of DIC
including D-dimer.'4 DIC can also be frequently triggered
or aggravated by chemotherapy induction. [12] Although
no single test is sufficient to confirm or deny the diagnosis
of DIC, D-dimer is still viewed as a reference of DIC
diagnostic indicators.”> As a specific product of the
degradation of fibrin clots, D-dimer is regarded as a specific
biomarker of fibrin formation and stabilization.'® When
hyperfibrinolysis took place, elevated D-dimer levels were
detected in 91% of AML patients.!” D-dimer was
generally recognized as a good reflection of the incidence of
thrombotic events and many studies showed that elevation
of D-dimer values predicted adverse outcomes in AMLs.!®
APL has evolved from being a deadly to a highly curable
disease, due to targeted molecular therapy with all-trans
retinoic acid (ATRA). As a result, the incidence of early
hemorrhagic deaths for which APL is notorious has
reduced to 5-10% as reported in clinical trials.!® These
results are not replicated outside of clinical trials as is
evident from recent population-based registries. High
incidence of early hemorrhagic deaths remains the greatest
contributor to treatment failure in this otherwise curable

leukemia.

OBJECTIVES
General Objectives:

To observe D-dimer level in acute leukemia in different

morphological types and phases

Specific Objectives:

To assess the demographic profile of the patients to identify
APL through D-Dimer level

MATERIALS AND METHODS

This was a cross sectional observational study by selected
purposive sampling method. Total 50 cases were taken for
this study, 58% were males and 42% were females. Selected
patients with new case of AL (NC), complete remission
(CR) and in patients with relapsed (R) AL attending at the
Department of medicine and hematology in Dhaka
Medical College Hospital (DMCH), Dhaka, Bangladesh.
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The research work was done during August 2018 to
February 2019.

Inclusion Criteria

Patients labelled as new case AL (NC), at complete
remission (CR) and in patients with relapsed AL (R)
attending the Department of Medicine and Hematology in
DMCH. Both sexes by taking informed consent, patients
will be included in the study.

Study Procedure

The present study evaluated data from 50 patients that
were newly diagnosed with AL or at complete remission or
in relapse and were admitted into the Department of
Medicine and Department of Hematology in Dhaka
Medical College Hospital between August 2018 and
February 2019. After initial assessment and treatment, all
patients were described about the objective of the study.
Informed written consent was taken from each participant.
For classification of the patients, FAB classification was
followed. Data were collected by interview using a
structured questionnaire. All study population was
subjected to details history taking, physical examination
and relevant investigations. Blood samples were taken from
the antecubital vein and placed in plastic tubes containing
3.8% trisodium citrate or ethylenediaminetetraacetic acid
(EDTA)-K2 anticoagulant. For plasma separation, blood
was centrifuged at 2,500 x g for 15 min at 4°C; blood
samples were obtained prior to the initiation of any
treatment for AL. Before sample collection, aseptic
procedure was followed. Then the patients would be
examined by the researcher and all collected data were
recorded into the case record form. After completion of
data collection, all data were put into the statistical
software. Final analysis was done with SPSS 20 with help
of a statistician.

Ethical Clearance

The ethical clearance of this study was taken from research
& review committee of Dhaka Medical College Hospital
(DMCH).

Data Processing &Analysis

After collection of all the required data, these were
checked, verified for consistency and then tabulated into
the computer using the Package for Social Sciences (SPSS
Inc., Chicago, IL, and version 20.0 for Windows).
Statistical analysis was carried out using Statistical tests.
Normality of data was checked by measures of
Kolmogorov—Smirnov tests of normality. For normally

distributed data, means were compared using Student’s
t-test for two groups. Qualitative or categorical variables
were described as frequencies and proportions. All
statistical tests will be two-sided and performed at a
significance level of p <0.05.

RESULTS

Table I shows the distributions of respondents in age group
of Acute Leukemia. Among 50 patients 40% was in age
group 21-30 years, followed by in decreasing order, 31-40
years 28%, 13-20 years 22%, 41-50 years (8%), 51-60
years 2% and 61-70 years 2%. Mean age was 34+5.6 SD
(years).

Table I: Distribution of patients by age (n=50)

Age in year n %
13-20 yrs. 11 22.0
21-30 yrs. 19 38.0
31-40 yIS. 14 28.0
41-50 yrs. 4 8.0
51-60 yrs. 1 2.0
61-70 yrs. 1 2.0
Age Mean + SD 34+5.6
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Figure 1: Distribution of patients by age (N=50)

Table II shows sex distribution of participants, where male
58% and 42% was female.

Table II: Distribution of respondents by gender (n=50)

Sex n %

Male 21 42.0
Female 29 58.0
Total 50 100.0
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Figure 2: Distribution of patients by Sex (N=50)

Table III shows the respondents diagnosed as a case of
Acute Myeloid Leukemia (AML) 76% and rest 24% was
suffering from Acute Lymphoblastic Leukemia.

Table III: Distribution of respondents by prevalence of
AML and ALL (n=50)

AML and ALL n %
AML 38 76.0
ALL 12 24.0

Table IV shows the total patients suffering from ALL were
12. ALL was L2 (50%) followed by in decreasing order L1
with 33.33% and L3 with 17.67%.

Table IV: Distribution of respondents by subtype of
ALL (n=12)

Type of ALL n %

L1 4 33.3
L2 6 50.0
L3 2 16.7

Table V shows the total patients suffering from AML (38).
AML M3 was 47.37% followed by in decreasing order M2
21.05%, M1 10.52%, M4 7.89%, M5 5.26%, MO
5.25%, M6 2.16% and M7 2.16%.
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Table V: Distribution of respondents by subtype of
AML (n=38)

Type of AML n %

MO 2 5.3
M1 4 10.5
M2 8 21.1
M3 17 44.7
M4 3 7.9
M5 2 5.3
M6 1 2.6
M7 1 2.6

Respondents AMLdistribution
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Figure 3: Distribution of respondents by subtype of AML (n=38)

Table IV shows the AML patients in age group, here 34%
was in 21-30 years followed by 31-40 years and others.
Among ALL 16% was in age group 13-20 years.

Table VI: Age wise distribution of AML and ALL
diagnosed patient. (n=50)

Age group ALL (%) AML (%) | Total (%)
13-20 yrs. 8(16.0) 3(6.0) 11 (22.0)
21-30 yrs. 3(6.0) 17(34.0) | 20(40.0)
31-40 yrs. 0(0.0) 14(28.0) 14(28.0)
41-50 yrs. 1(2.0) 2(4.0) 3(6.0)
51-60 yrs. 0(0.0) 1(2.0) 1(2.0)
61-70 yrs. 0(0.0) 1(2.0) 1(2.0)
Total 12(12.0) 38(38.0) | 50(100.0)
AML and ALL Diagnosed patient Distribution
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Figure 4: Age wise distribution of AML and ALL diagnosed patient(n=50)
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Table VII shows the respondents were divided into three disease phases- New case, Relapse case and complete remission
case. Respondents were found as new case 80% followed by in decreasing order complete remission case 14% and relapse

case 6%.

Table VII: Distribution of AL in relation to phases of disease. (n=50)
Type of AL MO | MI | M2 | M3 | M4 | M5 | M6 | M7 | ALL Total
New Case 2(4.0) | 3(6.0)| 7(14.0) | 16(32.0) | 3(6.0) | 1(2.0) | 0(0.0) | 0(0.0) [8(16.0) | 40(80.0)
Complete Remission | 0(0.0) | 0(0.0)| 0(0.0) | 1(2.0) | 0(0.0) | 12.0) | 1(2.0) | 1(2.0) | 3(6.0) | 7(28.0)
Relapse 0(0.0) | 1(2.0)| 0(0.0) | 1(2.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 12.0) | 3(12.0)
Total 2(0.0) | 4(8.0)| 7(14.0) | 18(36.0) | 3(6.0) | 2(4.0) | 1(2.0) | 1(2.0) [12(12.0) |50(100.0)

Table VIII shows the distrbution of complaints; fever 76% was
followed by pallor 32%, bleeding disorders 22%, generalized
body aches 18%, abdominal pain/distension 14%, lymph node
enlargement 12%, weight loss 8% and weakness 6%. Other
presenting complaints which were present in less than 5% of
patients included vomiting, cough, shortness of breath, easy
fatigability, headache, sore throat, flank pain, fits, amenorrhea,

urinary  incontinence/retention, —anorexia, constipation,

Table IX shows the median value of D dimer level, it was
3.69 mg/dl ranging from .1mg/dl to 40 mg/dl. D dimer
level found in ALL patient was 2.18 mg/dl ranging from
.Img/dl to 14.6 mg/dl. For AML it was 4.26 mg/dl ranging
from 0.1mg/dl to 40mg/dl.

Table IX: D-dimer level in AML and ALL patients. (n=50)

3 . Category of | Count Median value Range
lacrimal gland enlargement and loss of consciousness. )
respondents of D-dimer level
Total 3.69 mg/dl 0.1mg/dl-40 mg/dl
Table VIII: Percentage of presenting complaints ALL 2.18 mg/dl 0.1 mg/dl-
among respondents (n=50) 14.6mg/dl
Presenting Complaint n % AML 4.26 mg/dl 0.1mg/dl-40mg/dl
Fever 38 o Table X shows the, mean value of WBC which was found
Pallor 16 32.0 around 11.4 x 1079/l among new cases, 4.8x1019/] among
Bleeding Disorder 11 22.0 complete remission cases and 5.8x1079/l among relapse
. cases. Mean Haemoglobin level was found in same
Cenaalived ooty ec e 2 18.0 chronology 75 g/l IOSgg/ land 92 g/l. Mean value of platelet
Abdominal Pain/distention 7 14.0 was 31.1x10A9gm/l, 180x10A9gm/l and 32x1079 gm/l
Lymph node enlargement 6 12.0 respectively. Mean value of prothrombin time was 14.6
: seconds, 13.7 seconds and 14.6 seconds respectively. Mean
Weight loss 4 8.0 value of activated partial thromboplastin time was 36.8
Weakness 3 6.0 seconds, 38.8 seconds and 39.8 seconds respectively. Mean

value of fibrinogen value was 3.4 g/, 3.7 g/l and 2.9 g/l.

Table X: Hematological measurements in respondents at various stages of AL.(n=50)

Hematological value New Case Complete Remission Case Relapse Case
WBC, x1079/1 11.4 (0.1-632.4) 4.8 (2.1-13.2) 5.8 (0.1-328.0)
Hb, g/l 75.0 (34.0-149.0) 105.0 (64.0-155.0) 92.0 (45.0-148.0)
PLT, x1079/1 31.0 (5.0-235.0) 180.0 (6.0-460.0) 32.0(4.0-167.0)
PT, sec 14.6 (12.5-33.6) 13.7 (11.7-18.1) 14.6(11.9-22.8)
aPTT, sec 36.8 (26.6-75.5) 38.8 (29.1-58.8) 39.8 (25.9-59.6)
FIB, g/l 3.40.2-9.1 3.7 (0.6-8.5) 2.9 (0.8-8.4)

Table 11 showed the, mean value of D- dimer which was found 4.2 mg/l among new cases ranging from .54 mg/l to 7.0
mg/dl. Among complete remission cases it was found 1.2 mg/l ranging from .1mg/l to 7.2 mg/l. The value was found 2.7

mg/l among relapse cases ranging from .3 mg/l to 40 mg/l.
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Table XI: D dimer level among respondents according to different disease stage. (n=50)

New case

Complete Remission

Relapse

D dimer level 4.2 (0.54-7.0)

1.2 (0.1-7.2) 2.7 (0.3-40.0)

Table XII showed the, significant difference between D-dimer level of new cases of APL (AML, M3) and new cases of other
types of AL excluding APL. It shows increased D-dimer level in APL patients.

Table XII: D-dimer level in different stage of disease. (n=50)

Characteristics All respondents Respondents excluding APL
New Case Complete Relapse New Case Complete Relapse
Remission Remission
D-dimer, mg/l 4.2* 1.2 2.7 2.2% 0.6 1.6
(0.54-7.0) (0.1-7.2) (0.3-40.0) (0.5-10.4) (0.1-1.6) (0.3-17.4)

DISCUSSION

Relapsed AL remains to be associated with a dismal
prognosis, despite the outstanding improvements made
over the past decade regarding our knowledge of acute
leukemia (AL). Acute leukemia (AL) is a clonal disease that
progressively produces novel sub-clones, which exhibit
altered phenotypic and cytogenetic traits. AL is divided
into acute lymphoblastic leukemia (ALL) and acute
myeloid leukemia (AML). AML is the most frequent type
of leukemia in adults. Acute promyelocytic leukemia
(APL) is a distinct subtype of AML characterized by
coagulopathy and signs of disseminated intravascular
coagulation.? Acute myeloid leukemia (AML) and acute
lymphoblastic leukemia (ALL) commonly manifest with
elevated peripheral blood blast counts and in some
instances, derangements of coagulation parameters.?!-?3
acute promyelocytic leukemia (APL) is well known to be
associated with disseminated intravascular coagulation, as
evidenced by abnormal coagulation parameters and low
platelet counts, which can prove fatal if not rapidly treated.
Likewise, ALL can also present with disseminated
intravascular coagulation (DIC) as can subsets of non-APL
AMLs.2425 While formal determination of DIC involves
assessment of coagulation parameters including D-dimer
levels, prothrombin time, thrombin time, fibrinogen
concentration, and platelet counts, the morphology of red
blood cells in a peripheral blood smear is frequently
evaluated to assess for schistocytes, as a useful morphologic
feature that may be present in DIC. However, to date, a
large-scale statistically powered systematic evaluation of

the
morphologic features of red blood cells in peripheral blood

major coagulation parameters in addition to

specimens from patients with acute leukemia has not been
performed.?6-28 This study was carried out in Medicine
and Hematology department of a tertiary care hospital.
Fifty patients were taken who had been diagnosed as cases
of various types of acute leukemia. Patients of all disease
phase were included. In this study out of 50 respondents,
40% belonged to age group 21-30 years, 28% belong to
31-40 years, 22% belong to 13-20 years, 6% belong to
41-50 years, and 2% belong to each 51-60 years and 61-70
year’s group. A study by Niessen et al. on hematological
malignancies found majority cases belong to 20-29 year’s
age group.”? Here the age range is 13-70 which is not
similar to other related studies like the study by Jill M Gore
et al.3® That study found the age range for all types of
leukemia from 2-90 years old.%% but in present study our
sample was taken from ‘Hematology and ‘Medicine
department of a tertiary care hospital where patients aged
less than 13 years old are not usually admitted. In this
study female preponderance was found with a percentage
of 58% female and 42% male. This finding also differ with
similar type of other studies.?331:32 found higher male to
female ratio. Small sample size and non-probability
purposive sampling method may be the reason of this
dissimilarity.3!34 68% respondents came from urban area
and 32% respondents came from rural area. 69% of them
belong to middle economic class, 15% to upper class and
16% to lower class. In this study majority of the
respondents were suffering for AML with a percentage of
76%. 24% respondents were diagnosed as cases of ALL. A
study by Linet et al.3® found that the frequency of AML is
two times higher than that of ALL in Bangladesh. They
also found that the incidence of AML is relatively common
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in North America, Europe, and Oceania, while adult AML
is rare in Asia and America.?> An another study by Singh et
al. [36] found Acute lymphoblastic leukemia (ALL) with a
percentage of 29.7% and acute myeloid leukemia (AML)
with 37.3% among all hematological malignancies.3® Total
patients suffering from ALL were 12. The most common
subtype of ALL was L2 with 50% followed by in
decreasing order L1 with 33.33% and L3 with 16.67%. In
ALL, L2 was the most common subtype in our study.
Similar L2- ALL predominance was observed by Nasim et
al however Humayun et al and Gupta showed L1 as the
most common subtype.3”-3 Usually ALL subtype is more
prevalent in children younger than 15 years old. Study by
Shah et al. found L1, L2 and L3 constituted 54.3%, 43.7
% and 2% respectively.“’ As all of our respondents were
aged more than 13 years old, real scenario may come out
altered here. Total patients suffering from AML were.4!
The most common subtype of AML was M3 with 47.37%
followed by in decreasing order M2 with 21.05%, M1 with
10.52%, M4 with 7.89%, M5 with 5.26%, MO with
5.25%, M6 with 2.16% and M7 with 2.16%. AML-M3
was most common AML subtype in our study which is
consistent with findings of study by Nasim et al.?’
However Humayun et al found M1 as most common
subtype.?® Gupta et al and observed M2 subtype as most
common in AML cases.?> One aim of our study was to
compare D-dimer level between APL (M3) patients and
other AL patients. So, during sample selection, we chose
non-probability purposive sampling to pick up more APL
patients. Among AML patients, majority found in 21-30
years followed by in decreasing order 31-40 years and
others. Among ALL majority patients found in 13-20
years. In a study by Singh et al, 3¢ a total 105 leukemia cases
were diagnosed in children (<15 years), in which ALL
subtype was the most prevalent (n=69 cases).® This similar
finding was observed with other studies.>”?* While total
respondents were 132, maximum cases were found as AML
in adult who were 102 in number as compared to children
with a number of 30 in our study. Same observation also
found in studies conducted by Paul B et al.4> Usually AML
is generally a disease of older people and is uncommon
before the age 45. The average of people when they are first
diagnosed with AML is about.>® ALL occurs both in
children and adults with highest rates seen between the
ages three and seven years.*3 This study finding 44 shows
dissimilarity due to sampling method and sample size. In
this study Fever (76%) was the most common presenting
complaint followed by pallor (32%), bleeding disorders
(22%), (18%),

generalized body aches abdominal

pain/distension (14%), lymph node enlargement (12%),
weight loss (8%) and weakness (6%). Gore et al®® found
easy bruising, prolonged bleeding, gingival bleeding,
epistaxis, or menorrhagia as frequent presenting
complaint. Among 50 respondents, 80% were found as
new case, 14% after complete remission and 6% as relapse
case. A study by Takahashi et al. states that standard
intensive chemotherapy induces complete remission in
60-80% of cases. But a significant number of patient’s
experience relapse of the disease.*3 In this study, we found
elevated D-dimer levels in acute leukemia patients at initial
diagnosis. Authors reports from several developed
countries are indicative of activated coagulation systems in
acute leukemia patients. Athale et al 4 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.’
reported a mean of 299 (SD 32) ng/ mL in children with
ALL.%5> 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 > Another
studies reported that 80% of their subjects with ALL had
elevated D-dimer levels. Chojnowski et al 4° also found
that 85% of AML subjects had elevated D-dimer levels. In
this study, comparative blood routine and coagulation
measurements were done between APL and other forms of
AL. No significant changes found in median range of Hb,
PLT, PT, aPTT and FIB level. WBC level was found to be
raised in other forms of AL excluding APL. Statistically
significant  difference found in D-dimer level where
D-dimer level increased in APL. Study by Shahmarvand et
al, Wangqiang et al and Jawed et al. found similar

ﬁndings.43’47’48

LIMITATION OF THE STUDY

This was a single center study. Sample size was small but
large number of sample could provide more information
regarding D-dimer level in acute leukaemia.

CONCLUSION

In this study, it was observed that D-dimer level raised in
acute leukemia patients and higher value is noted in acute
myeloid leukemia patients than acute lymphoblastic
leukemia patients. Considering the treatment status, it is
more prominent in new cases than complete remission
cases and relapse cases. Furthermore, the level also
increased in APL than other variety of leukemia. However,
further larger cohort study is needed to finalize the
findings.
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