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SUMMARY 

 

Background: Thrombus formation and dissolution are important indicators for the diagnosis and prognosis of 

various diseases. D-dimer and fibrin degradation product (FDP) are key biomarkers reflecting this process. How-

ever, studies on the distribution and characteristics of these biomarkers by age and gender in Koreans are lacking. 

The aim of this study was to utilize test data from EONE Laboratories, a large contract research institute, from 

2017 through 2023 to analyze the age- and gender-specific distribution of D-dimer and FDP levels, changes in test-

ing demand during the COVID-19 pandemic, and correlation between the tests, thereby providing basic data for a 

diagnosis strategy for thrombosis. 

Methods: Data from EONE Laboratories collected between 2017 and 2023 were analyzed. After excluding individ-

uals aged < 20 years, 11,483 adult cases with recorded gender and age were included. Microsoft Excel 2010, ja-

movi, and SPSS Statistics were used to compare testing trends by year, distribution by age and gender, and posi-

tive test rates. 

Results: In total, 11,483 out of 169,921 D-dimer and FDP test results were analyzed. The number of annual inspec-

tions exhibited a significant pattern, with a considerable increase of 153.7% between 2018 and 2019. Women aged 

30 - 39 years had higher levels of D-dimer and FDP; a decrease was observed in those in their 40s, and an increase 

was observed in older individuals, forming a U-shaped curve. For men, the test results showed a steady increase 

with age. A significant correlation was found between D-dimer and FDP test results (χ² = 3836.57, p < 0.001). 

Conclusions: D-dimer and FDP test results in South Koreans varied by age and gender. The COVID-19 pandemic 

significantly increased testing demand. These findings offer useful insights for diagnosing and treating thrombotic 

diseases. 

(Clin. Lab. 2025;71:xx-xx. DOI: 10.7754/Clin.Lab.2025.250405) 
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INTRODUCTION 

 

Thrombus formation and lysis play important diagnostic 

and prognostic roles in various clinical situations. D-di-

mer and fibrin degradation products (FDPs), important 

clinical markers of these processes, are utilized in con-

ditions such as thrombosis, pre-occlusion, cardiovascu-

lar disease, recovery after major surgery, and cancer [1, 

2]. 
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D-dimer is a protein fragment produced when platelets 

are broken down, the level of which increases during 

clot formation and lysis. This can help diagnose or rule 

out conditions such as thrombosis, deep vein throm-

bosis (DVT), and pulmonary embolism (PE). D-dimer 

levels can rapidly increase in acute conditions, facilitat-

ing immediate diagnosis in emergencies [3]. In addition, 

FDPs are protein fragments produced during fibrin deg-

radation and play a role in the coagulation and fibrino-

lysis processes [4]. FDP testing is often used in combi-

nation with D-dimer testing to assess specific aspects of 

clot formation and lysis, thereby providing complemen-

tary information [2]. These tests are not only important 

for diagnosing thrombotic diseases but also for identify-

ing potential complications in patients with COVID-19, 

such as thrombosis and other coagulation disorders. 

FDP and D-dimer are central biomarkers in the coagula-

tion-fibrinolysis cascade. However, despite the impor-

tance of such markers, systematic studies on the distri-

bution and characteristics of D-dimer and FDP test re-

sults according to age and gender in South Koreans are 

lacking. Understanding the trends in their distribution 

and variation is essential for establishing clinical diag-

nosis and treatment strategies for thrombotic diseases. 

In South Korea, the incidence of thrombotic diseases 

such as venous thromboembolism (VTE), PE, and DVT 

is increasing. For example, the number of patients with 

VTE has increased significantly from 12,064 in 2009 to 

22,039 in 2016, emphasizing the importance of deter-

mining the distribution of major biomarkers, such as 

FDP and D-dimer, for the effective diagnosis and man-

agement of thrombotic diseases [5]. 

The COVID-19 pandemic (2019 - 2023) increased 

thrombotic risk globally, which led to a rise in the clini-

cal use of D-dimer and FDP testing [6-8]. Research 

from China, Spain, and Italy has also shown that D-di-

mer levels increased significantly during the COVID-19 

pandemic [9-11]. In South Korea, D-dimer testing has 

been utilized in patients with suspected COVID-19-re-

lated thrombosis, and several domestic and international 

studies have demonstrated its clinical usefulness in 

diagnosing deep vein thrombosis and pulmonary throm-

boembolism among patients with COVID-19 infection 

[12-14]. However, no comprehensive studies have eval-

uated age- and gender-specific trends in D-dimer and 

FDP levels in South Koreans or systematically assessed 

the impact of the COVID-19 pandemic on test utiliza-

tion. 

The aim of this study was to analyze D-dimer and FDP 

test results from January 2017 through December 2023. 

We used data from EONE Laboratories to compare dif-

ferences by age and gender and provide fundamental in-

sights into thrombotic disease diagnostics in South Ko-

rea. By systematically analyzing these coagulation 

markers, the results of this study will enhance the un-

derstanding of thrombosis-related biomarkers in the Ko-

rean population and provide essential data for improv-

ing thrombosis diagnosis and management strategies. 

 

MATERIALS AND METHODS 

 

Target population and data collection 

We obtained and analyzed the results of D-dimer and 

FDP tests commissioned by EONE Laboratories (In-

cheon, South Korea), a Korean reference laboratory. We 

collected the results of D-dimer and FDP tests conduct-

ed by EONE Laboratories between January 2017 and 

December 2023 from the database and obtained 169,921 

data points. We excluded data from those aged < 18 

years (n = 2,941) and those aged between 18 and 19 

years (n = 21). In addition, we excluded records with 

missing gender and age information (n = 5,715) and 

cases in which the D-dimer and FDP tests were per-

formed separately (n = 149,761). The final analysis data 

set included data from 11,483 patients aged ≥ 20 years 

in whom D-dimer and FDP tests were performed simul-

taneously. Individual overlaps within the data were not 

considered. Data were analyzed backward to assess 

yearly testing trends, gender and age distributions, and 

correlations between concurrent D-dimer and FDP test 

results (Figure 1). 

 

Ethical approval 

This study was approved by the Clinical Trials Ethics 

Committee of EONE Laboratories (no. 128477-202406-

BR286), and it complied with the principles of the Dec-

laration of Helsinki. We retrospectively analyzed the re-

sults of existing tests, and no consent was required be-

cause personal patient information was not included. 

 

Materials 

The anticoagulant tube (BD Vacutainer, Becton Dickin-

son, Franklin Lakes, NJ, USA) used contained 0.3 mL 

of 3.2% sodium citrate. A ratio of 0.109 mol/L citric 

acid to blood was maintained at 1:9. The collected 

blood was centrifuged at 2,000 - 2,500 g for 15 minutes. 

After centrifugation, the plasma was separated using a 

pipette, ensuring that the buffy coat was not disturbed, 

and transferred into a separate tube for analysis. Plasma 

samples were either analyzed immediately or stored at   

-80°C until analysis to preserve sample integrity. 

 

Analyses 

The D-dimer test used the STA-LIATESTD-DI (Diag-

nostica Stago, Asnieres, France) reagent and the FDP 

test used the NanopiaP-FDP (SEKISUI MEDICAL Co., 

Ltd., Tokyo, Japan) reagent. Both tests are commercial-

ly available assays and were performed using the STA 

R MAX (Diagnostica Stago, Asnieres, France) instru-

ment. D-dimer and FDP tests used an immunoturbidity 

method to measure changes in turbidity caused by anti-

gen-antibody reactions with latex reagents using a spec-

trophotometer. The concentrations were determined 

using a calibration curve. 

Quality control for D-dimer testing was performed 

using STA-Liatest Control N+P (Diagnostica Stago, As-

nieres, France), and quality control for FDP testing was 

performed using NanopiaP-FDP Control (SEKISUI 
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Table 1. Annual test count trends. 

 

Year n Trend % 

2017 680 increasing trend - 

2018 850 increasing trend 25.0% increase 

2019 2,156 increasing trend 153.7% increase 

2020 2,473 increasing trend 14.7% increase 

2021 3,047 increasing trend 23.2% increase 

2022 1,407 decreasing trend 53.8% decrease 

2023 870 decreasing trend 38.2% decrease 

 

n - total concurrent tests, % - percentage change. 

 

 

 

 
Table 2. Cross-table and chi-squared test results of D-dimer and FDP. 

 

 FDP 
Total χ²/p 

negative positive 

D-dimer 

negative 

count 

(%) 

4,354 

(60.3) 

84 

(2.0) 

4,438 

(38.6) 

3,836.57/0.001 

expected count 2,792.3 1,645.7 4,438.0 

positive 

count 

(%) 

2,871 

(39.7) 

4,174 

(98.0) 

7,045 

(61.4) 

expected count 4,432.7 2,612.3 7,045.0 

Total 

count 

(%) 

7,225 

(100.0) 

4,258 

(100.0) 

11,483 

(100.0) 

expected count 7,225.0 4,258.0 11,483.0 

 

p < 0.005. 

FDP - fibrin degradation product. 

 

 

 

 

MEDICAL Co., Ltd., Tokyo, Japan). All tests were per-

formed according to the manufacturers' instructions, and 

the results were analyzed retrospectively. 

 

Statistical analyses 

Microsoft Excel 2010 (Microsoft, Redmond, WA, 

USA) was used to organize the data and perform pre-

liminary analysis. To analyze changes in the number of 

inspections by year, we summarized the collected data 

by year. We calculated the rate of increase or decrease 

compared with the previous year to confirm the annual 

increase rate. Analysis of test results by age and gender 

was assessed for statistical significance using a t-test 

with jamovi (version 2.4.11, Jamovi, Sydney, Austra-

lia). Comparisons of the positive rates of D-dimer and 

FDP test results were evaluated using the chi-squared 

test. SPSS Statistics (version 29.0, IBM Corp., Armonk, 

NY, USA) was used for all analyses. The significance 

level was set at p < 0.05. 

 

 

RESULTS 

 

Study population and data selection 

In this study, D-dimer and FDP tests were conducted on 

169,921 individuals between 2017 and 2023. Pediatric 

cases for those aged < 18 years (n = 2,941) were ex-

cluded, as were those aged 18 - 19 years (n = 21), 

owing to the small number of cases, which could reduce 

the reliability of the analysis. Therefore, the analysis 

was performed on adult men and women aged ≥ 20 

years; thus, 166,980 patients were included. We also ex-

cluded cases with missing gender and age information 

(n = 5,715) and cases with only FDP or D-dimer testing 

(n = 149,761). Therefore, the final analysis included 

11,483 cases in which FDP and D-dimer tests were per-

formed simultaneously. 

 

Analysis of annual test counts 

The annual number of D-dimer and FDP tests increased 

consistently from 2017 to 2021, with a 153.7% rise ob-

served between 2018 and 2019. This upward trend con-
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Figure 1. Study sample enrollment process. 

FDP - fibrin degradation product, n - number of individuals assessed. 

 

 

 

tinued, reaching the highest number of tests in 2021. 

However, a notable decline followed in the subsequent 

years, with the number of tests decreasing by 53.8% in 

2022 compared with the previous year and an additional 

38.2% reduction recorded in 2023 (Figure 2; Table 1). 

These year-to-year changes suggest that the clinical de-

mand for thrombosis-related testing was influenced by 

the progression and stabilization of the COVID-19 pan-

demic. 

 

Annual trends in FDP and D-dimer levels by gender 

and age 

For women, between the ages of 30 and 39, FDP and D-

dimer levels increased and were higher than those in the 

other age groups. However, in the 40 - 49-year-old age 

group, FDP and D-dimer levels decreased significantly, 

and a subsequent increase was observed with a further 

increase in age. We found that these trends continued in 

older age groups, with FDP and D-dimer levels gradual-

ly increasing in women aged > 50 years. 

Men showed a different pattern from women. Accord-

ing to the data, men showed a trend of steadily increas-

ing FDP and D-dimer levels with increasing age. 

 

Analysis of D-dimer and FDP by age and gender 

A comparison of FDP levels between men and women 

by age group showed a general increasing trend with 

age. FDP levels were significantly higher in women 

than in men in the 30 - 39 (p = 0.019) and 70 - 79 (p = 

0.018) age groups, whereas in the 50 - 59 age group, 

men had significantly higher FDP levels than women  

(p = 0.045). In contrast, no significant differences were 

observed between men and women in the 20 - 29, 40 - 

49, 60 - 69, and ≥ 80 age groups (p > 0.05) (Figure 3). 

A comparison of mean D-dimer levels between men and 

women by age group showed a general increasing trend 

with age. D-dimer levels were significantly higher in 

women than in men in the 30 - 39 (p = 0.006) and 70 - 

79 (p = 0.002) age groups, whereas in the 50 - 59 (p = 

0.007) and 60 - 69 (p = 0.012) age groups, men had sig-
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Figure 2. Annual test count trends (2017 - 2023). 

 

 

 

 

 

 

 
 

 
 

Figure 3. Comparison of FDP levels by age and gender. 

FDP - fibrin degradation product. 
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Figure 4. Comparison of D-dimer levels by age and gender. 

 

 

 

nificantly higher D-dimer levels than women. In con-

trast, no significant differences were observed between 

men and women in the 20 - 29, 40 - 49, and ≥ 80 age 

groups (p > 0.05) (Figure 4). 

 

Comparison of D-dimer and FDP test positivity rates 

The observed frequencies were 4,174 cases with both 

positive tests, 2,871 cases with D-dimer positive and 

FDP negative, 84 cases with D-dimer negative and FDP 

positive, and 4,354 cases with both negative tests. The 

expected frequencies, assuming independence, were 

2,612.3, 4,432.7, 1,645.7, and 2,792.3, respectively. The 

chi-squared statistic was 3,836.57, and the p-value was 

less than 0.001, indicating a significant correlation be-

tween D-dimer levels and FDP results (χ² = 3,836.57,   

p < 0.001) (Table 2). This suggests that the FDP and D-

dimer values are significantly correlated, supporting the 

validity of using both markers in clinical diagnosis. 

 

 

DISCUSSION 

 

This study analyzed the results of 11,483 adult patients 

who underwent D-dimer and FDP tests simultaneously 

between 2017 and 2023. It investigated changes in the 

number of tests per year, differences in test results by 

gender and age group, and positive test results in the 

South Korean population. 

The incidence of thrombosis in South Korea has been 

increasing annually [5], as has the number of D-dimer 

and FDP tests. Between 2018 and 2019, the number of 

tests increased significantly by 153.7%, indicating a 

substantial shift in testing patterns. Moreover, the 

COVID-19 pandemic has had a global impact on health-

care systems and diagnostic patterns [14], with the in-

fection itself being linked to an increased risk of throm-

bosis and various coagulation disorders [15,16]. D-di-

mer and FDP tests are useful biomarkers for thrombosis 

[17]. As a result, a surge in demand for D-dimer and 

FDP testing during the pandemic, owing to the in-

creased number of patients visiting medical institutions 

with COVID-19 symptoms, has been reported [6]. Simi-

larly, this study also observed a temporary increase in 

testing rates during the pandemic period. Although the 

COVID-19 pandemic caused a temporary surge in test-

ing, the overall demand for thrombosis-related testing in 

South Korea has shown a continued upward trend, sug-

gesting both a pandemic-related impact and sustained 

increase in the baseline incidence of thrombosis. 

We observed that women in the 30 - 39 years age group 

had significantly higher FDP and D-dimer levels. This 

level was significantly higher than that in other age 

groups and decreased in those in their 40s. A previous 

study has confirmed the differences in FDP and D-di-

mer levels between pregnant and non-pregnant women 

[18]. In addition, women in the 30 - 39 age group had 
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higher D-dimer (p = 0.006) and FDP (p = 0.019) levels 

than men in the same age group. Some studies have 

shown that these increases and decreases are affected by 

various factors, such as hormonal changes, pregnancy, 

oral contraceptive use, and lifestyle [19,20]. 

Women aged > 50 years showed a tendency for gradual-

ly increasing FDP and D-dimer levels with age. This 

trend is consistent with the finding that FDP and D-di-

mer levels gradually increase with age in the South Ko-

rean population [21]. Moreover, the FDP and D-dimer 

levels continued to increase with age in both men and 

women. One of the major factors that increases FDP 

and D-dimer levels with age is the increased incidence 

of thrombosis. Older individuals have a higher risk of 

thrombosis associated with cardiovascular disease, peri-

pheral vascular disease, and other coagulation disorders 

[22,23]. In addition to the increased incidence of throm-

bosis, elevated FDP and D-dimer levels with age may 

be linked to physiological changes not associated with 

direct thrombogenesis. Studies have shown that age-re-

lated inflammatory responses, decreased renal function, 

and the prevalence of chronic diseases may affect the 

levels of these markers [20,24].  

Men in the 50 - 59 years age group had higher D-dimer 

(p = 0.007) and FDP (p = 0.045) levels than women, 

and men in the 60 - 69 years age group had higher D-di-

mer levels than women (p = 0.012). Conversely, women 

in the 70 - 79 years age group had higher D-dimer (p = 

0.002) and FDP (p = 0.018) levels than men. These dif-

ferences in the patterns of increasing D-dimer and FDP 

levels according to age group and gender are thought to 

have been influenced by various factors, including hor-

monal changes, cardiovascular risk factors, physiologi-

cal differences, and lifestyle. 

In this study, the correlation between the tests and their 

usefulness for diagnosing thrombosis were evaluated by 

comparing the results of the D-dimer and FDP tests. A 

significant correlation was observed between the test re-

sults (χ² = 3,836.57, p < 0.001). According to a previous 

study, these high concordance rates suggest that both 

tests provide reliable and consistent results [1]. In our 

study, 4,174 cases (36.3%) of both tests were positive, 

and 4,354 cases (38.0%) of both tests were negative, in-

dicating consistent results in 74.3% of all cases. These 

correlations emphasize the usefulness of using both 

tests for the early diagnosis of thrombosis and for estab-

lishing appropriate treatment plans [25,26]. Therefore, 

we believe that conducting both D-dimer and FDP tests 

simultaneously enables efficient use of medical re-

sources by reducing unnecessary additional tests and 

providing accurate diagnoses. The use of these comple-

mentary tests improves diagnostic accuracy and plays 

an important role in patient management [27]. The sig-

nificant concordance between D-dimer and FDP test re-

sults observed in this study suggests that these tests may 

play complementary roles in the diagnosis of throm-

bosis. 

In total, 2,871 cases (25.0%) were found in which the 

D-dimer test was positive but the FDP test was nega-

tive, suggesting the possibility that the D-dimer test 

could detect a broader spectrum of thrombotic states 

[28]. Previous studies have shown a strong correlation 

between these markers, with low D-dimer values ob-

served in some patients. A similar pattern was observed 

in this study; in 84 patients (0.7%), the D-dimer test re-

sult was negative but the FDP result was positive. One 

study has shown that this rare discrepancy could be at-

tributed to the action of non-plasmin proteases or the 

presence of uncoagulated fibrinogen residues in the 

blood sample [29].  

This study has some limitations. Data on the COVID-19 

infection status, thrombotic symptoms, personal medi-

cal history, and medical records were not collected. This 

study focused only on D-dimer and FDP results based 

on gender and age; hence, it may be limited to directly 

associating these markers with specific diseases. In fu-

ture studies, it will be necessary to include this data to 

enable a more comprehensive analysis across various 

population groups. Moreover, more longitudinal studies 

are required to track the variability of these markers. 

These limitations can be resolved by investigating their 

association with various diseases and performing multi-

variate analyses. 

In conclusion, this study analyzed D-dimer and FDP 

test results from 11,483 adults in South Korea between 

2017 and 2023 and identified age- and gender-related 

variations. Women in their 30s exhibited distinctly ele-

vated levels, and both markers increased steadily with 

age in men and women over 50. A temporary surge in 

testing volume was observed during the COVID-19 

pandemic, but the overall trend suggests a long-term 

rise in testing demand, likely reflecting a sustained in-

crease in thrombotic disease incidence. A strong cor-

relation between D-dimer and FDP results supports the 

complementary diagnostic value of using both markers 

in clinical practice. These findings contribute important 

population-based data on coagulation biomarkers and 

underscore the need for age- and gender-specific inter-

pretations of thrombosis diagnoses. This study may in-

form on personalized diagnostic strategies and improve 

the clinical management of thrombotic diseases. 
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