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ABSTRACT
Background: Myocardial infarction is prominent cardiovascular event worldwide notorious for increase deaths and about 50% 
deaths have been reported from the developing countries. Atherosclerosis has an inflammatory activity and results in thrombotic 
complications of which C-reactive protein is most significant marker.
Objective: To study D-dimer as Coagulation Activation Marker in Acute Myocardial infarction(STEMI)  and non-ST elevation 
ACS(NSTEMI, USA).
Materials & Methods: This study was conducted in the Cardiology Department of MMC Teaching Hospital and Pathology 
Department Bacha Khan Medical College Mardan from January 2015 to January 2016. The study included 100 patients, 50 acute 
STEMI, 50 non-ST ACS (NSTEMI, USA) and 50 healthy individuals as a control group. D-dimer levels were performed in all these 
patients as a Coagulation Activation Marker. 
Results: Elevated D-dimer level were found in 40 out of 50 patients of Acute Myocardial infarction. 10 patients had D-dimer level 
(80%) in the range of 250-500ng/ml; 10 patients D-dimer levels were in the range of 500-1000ng/ml and 20 patients D-dimer levels 
were in the range of 1000-2000ng/ml. Similarly in non-ST ACS 35 out of 50 patients (70%) had elevated D-dimer levels; 5 patients 
had D-dimer  levels in the rage of 250-500 ng/ul and 10 patients had D-dimer  level in the range of 500-1000 ng/ul and 20 patients D-
dimer level were 1000-2000 ng/ml. D-dimer  in both the  groups were significantly elevated as compared to the control group (P < 
0.0035 for STEMI and P <0.0034 for NSTEMI and USA respectively.
Conclusion: The study concluded that Acute Myocardial infarction(STEMI, NSTEMI) and Unstable Angina are associated with 
significant hemostatic abnormality based on t-test with p-value less than 0.05 as significant. D-dimer assay is a useful marker to 
diagnose these  cardiac emergencies. 
Keywords: STEMI, NSEMI, USA,D-Dimer level. 

ORIGINAL ARTICLE

128

5INTRODUCTION reactive protein is most significant marker .
Cardiovascular disease is the leading cause of 
morbidity and mortality in spite of determination of Hemostatic and inflammatory responses are 
major risk factors. Myocardial infarction (MI) is major concerns for patients with cardiovascular 

6prominent cardiovascular event worldwide disease . Several studies suggest that myocardial 
notorious for increase deaths and about 50% infarction and acute coronary syndromes have 
deaths have been reported from the developing high markers of thrombus formation such as 

1countries . fibrinogen, prothrombin fragments, thrombin 
antithrombin complex and fibrinopeptides and 

7Atherosclerosis and activated hemostatic state hypercoagulable state .
are important in the pathogenesis of myocardial 
infarction(MI). MI occurs when there is diminished Acute coronary syndrome occurs when an 
blood supply to the heart. Significant elevation in unstable plaque ruptures and blocks the coronary 
fibrin peptide A in myocardial infarction identify artery causing ischemic injury to the heart. In ACS 
patients with a hypercoagulable state and an patients, thrombus formation leads to severe 

2,3 8increased risk of subsequent cardiac death .  reduction in the coronary blood flow . D-dimer is a 
4Atherosclerosis has an inflammatory activity  and hemostatic marker for fibrin formation and 

results in thrombotic complications of which C- degradation. Its limit below normal range excludes 
any thromboembolic phenomenon and elevated 
levels signify hypercoagulable states and 

9
increased risk of venous thromboembolism . It is 

10
elevated in patients with acute thrombosis.  
Circulating D-dimer fragments reflects the extent 
of fibrin turnover and level is elevated in any 
conditions in which coagulation system is 

11
excessively activated . D-dimer is the end product 
of cross-linked fibrin breakdown and indicates 
active thrombus formation and thrombolysis. D-
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dimer testing is a useful aid in the diagnosis of Procedure
12 It was a semi quantitative method, we took 20 UL thromboembolic condition . The aim of the study 

of sample, mixed it with 70 UL of D-dimer reagent was to evaluate D-dimer assay as a hemostatic 
and observed for agglutination for 180 seconds or marker in  acute coronary syndrome. As it is a 
3 minutes. If agglutination came out to be negative global marker of fibrin turnover, D-dimer assay is a 
its level is less than 250 mg per UL. If agglutination useful marker for determination of D-dimer 
was positive as determined by a level more than fragments. It is more suitable and easily 
250 ng/uL then serial dilution would be checked. performed from a diagnostic point of view and 
For serial dilution we mixed 100 UL of sample with gives immediate information to the clinician. Its 
100 ul of saline and also put 100 UL saline in other negative value excludes thromboembolic 
two tubes. We made a serial dilution of 1:2, 1:4 phenomena. Elevated levels guide clinicians to 
and 1:8 taking 100 UL from the first tube and put in proceed further for other supportive investigations 
2nd and 3rd tube.to identify thromboembolism. It also provides 

guidelines for anticoagulation therapy.
Again, we performed the same procedure for 
agglutination by taking 20 UL from reagent and 70 MATERIAL AND METHODS:
UL from serial dilution.This study was conducted in the Cardiology 

Department of MMC Teaching Hospital and 
Normal level of D-dimer less than 250 ng/UL in Pathology Department of Bacha Khan Medical 
undiluted sample. When positive in undiluted College Mardan from April 2015 to May 2016.
sample it's level is above 250 to 500 ng/ml. When Cardiac emergencies were divided into two 
positive in serial dilution 1:2 it's level is 500 to 1000 groups. Group A include 50 patients of acute 
ng/ml. If positive agglutination is seen in 1:4D-STEMI diagnosed by clinical presentation of 
dimer level is 1000 - 2000 ng/ml. If agglutination is typical chest pain, Troponin T and supported by 
positive in 1:8 dilution D-dimer level is more than ECG which show ST Segment Elevaton MI. Group 
2,000 ng/ml. B included 50 patients of non-ST segment 

elevation MI and USA. Group C included healthy 
So a raised level characterizes thromboembolic individuals as a control group. Patients in the two 
condition in the body and is a useful marker for a groups included both adult male and female 
cardiologist to know within three minutes about patients. Patients having history of deep venous 
the hemostatic defect of the patient. It's negative thrombosis, pulmonary embolism, pneumonia, 
value excludes a thromboembolic condition and infection, septicemia were excluded from the 
positive value guides the cardiologist for other study.
supportive investigations.

Blood samples were collected from the patients of 
All the data were subjected to SPSS Version 20. t-STEMI, NSTEMI and USA. STEMI patients have 
testwith  level of significance was set at P < 0.05.ST Segment elevation on ECG, While NSTEMI 

have ST segment depression or normal ECG 
RESULTSalong with elevated Troponins. USA patients have 
The present study included a total of 100 patients; either normal ECG or ST segment depression with 
they were divided into two groups. Group A include normal Troponins. Blood sample of (5 ml) was 
50 patients of Acute STEMI and Group B 50 collected in a tube containing sodium citrate 3.2%. 
patients of NSTEMI, USA and 50 individuals were The citrated blood was centrifuged to separate the 
taken as a control group. Patients included adult plasma and this plasma was then utilized for 
males and females.determination of D-dimer. 

In 50 patients of acute myocardial infarction, 40 Minutex D-dimer is a latex agglutination test for 
patients had elevated D-dimer levels; in 30 semi quantitative determination of D-dimer 
patients the D-dimer level was in the range of 500 fragments. Minutex D-dimer assay contain a 
to 2000 ng/ml; in 10 patients the D-dimer level was monoclonal antibody reacting with fibrin D-dimer 
500 to 1000 ng/ml and in 10 patients the level was fragments. So D-dimer assay increases in any 
250 to 500 ng/ml. While the rest of the patients had condition with clot formation and its subsequent 
a normal value. D-dimer in all these patients were fibrinolysis occur.
significantly elevated as compared to the control 
group P < 0.0036.
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Similarly in 50 patients of non-ST elevation ACS, 1000 ng/ul in 10 pts.
35 patients had elevated D-dimer level; in 15 
patients the D-dimer level was 250 to 500 D-dimer is a specific fragment of cross-linked 
ng/ml;and in 20 patients the D-dimer level was in fibrin clot. It is formed as a result of action of 
the range of 1000 to 2000 ng/ml while the rest of plasmin acting on cross-linked fibrin clot and 
the patients had normal values. D-dimer level in all causes their proteolytic degradation leading to 
these patients were significantly elevated as formation of fragments known as D-dimer 
compared to the control group( P < 0.0034). The fragments that is the end product of fibrin clot 
study shows that elevated D-dimer is a significant breakdown.
finding in both acute STEMI ,acute NSTEMI, and 
USA. D-dimer is the proteolytic degradation of D-dimer fragments increase in any condition 
fibrin clot by plasmin and an elevated D-dimer where clot formation and their subsequent 
assay show increased fibrin turnover. D-dimer breakdown occur. D-dimer fragments are the end 
assay wave performed by agglutination and semi product of fibrin clot breakdown. Measurement of 
quantitative method both in undiluted and serial this fragment by D-dimer assay identify both clot 
dilution according to standard operation method. formation and its breakdown. It determines the 

severity of hypercoagulability and identifies those 
DISCUSSION that are more prone to develop thrombogenesis. 
The study included a total of 100 patients divided So, using a D-dimer assay is a useful marker to 
into three groups. Group A included 50 patients of detect and identify thromboembolism conditions 
MI. Group B, 50 patients of Non-ST ACS and in any system of the body.
Group C included 50 healthy individuals as a 
control group. The  sample size was small due to A similar study conducted by Tokita et al showed 

13economical constraints involving the high cost of acute MI patients had increased D-dimer levels . 
the test. Another study by Wakia et al reported elevated D-

14
dimer level in acute myocardial infarction . 

In the present study in Group A, 40 out of 50 acute Various authors conducted studies showing that 
STEMI showed elevated D-dimer levels. 30 out of D-dimer are significantly elevated in acute 
50 Mean D-dimer level was 1,000 to 2000 ng/ul myocardial infarction and similar to the 

15,16and 10 out of 50 MI patients had D-dimer level of observations in our study . Similarly in the 
500 to 1000 ng/ul. present study in Group B, 30 out of 50 patients of 

non-ST elevated ACS D-dimer levels were 
Similarly, in group B 30 out of 50 non-ST elevated elevated; mean D-dimer was 1000 to 2000 
ACS(NSTEMI, USA) had elevated D-dimer levels; ng/ul;andin 10 out of 50 patients the mean D-dimer 
mean D-dimer was 1000-2000 in 20 pts; and 500-
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There are some 18 to 19 different studies that hemostatic status of the patients. We recommend 
have shown a correlation between D-dimer and its use in cardiology emergencies to identify Acute 
ACS patients. Daneshet all performed a study on Coronary Syndromes like STEMI, NSTEMI and 
630 patients and reported that the D-dimers were USA.

17 REFERENCESelevated in these patients . Similarly, Halaby R et 
1 Ali NM, Gameel FE, Elsayid M, Babker AM.  al studies reported an elevated D-dimer in 1057 
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