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Introduction 

COVID-19 is an acute respiratory tract infection caused 
by SARS-CoV-2 transmitted by droplets with an 
incubation period of two to fourteen days (Di Gennaro 
et al., 2020). Furthermore, its clinical manifestation 
affects the respiratory system, cytokine storm, and 
systemic hyperinflammation, which catalyse 
coagulation cascade and hypercoagulation activation, 
thereby leading to coagulopathy; particularly venous 
thromboembolism (VTE) (Barnes et al., 2020). 

Elevated D-dimer is a biomarker of coagulopathy, 
which is often detected in moderate to severe COVID-
19 patients. Klok et al. revealed that 31% of infected 
people admitted to the ICU experienced VTE, and the 
majority had a pulmonary embolism, 27% of the total 
population (Klok et al., 2020).  

Anticoagulants can prevent thrombosis and improve 
the prognosis of COVID-19-associated coagulopathy. 
(William et al., 2020). Current guidelines recommend 
Heparin (UFH), Enoxaparin (LMWH), Fondaparinux, or 
Direct Oral Anticoagulant (DOAC) for in-patients, 
except they are contraindicated, such as 
thrombocytopenia and active bleeding (Rosovsky et al., 
2020).  

Dr M Yunus Bengkulu Hospital is one of the referral 
hospitals for COVID-19 cases in Bengkulu, Indonesia. To 
provide a better understanding of thromboprophylaxis 
of Fondaparinux in patients, this study determined its 
effect on D-dimer levels and assessed modes of 
correlation between risk factors and impact on 
treatment outcome. 
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Abstract 
Background: Anticoagulants can prevent thromboembolic activities, improve 
prognosis, and reduce the mortality rate in Covid-19 patients with coagulopathy.    
Objective: To analyse the effect of Fondaparinux in decreasing D-dimer levels, and to 
determine the correlation between patient characteristics, disease severity, and D-
dimer levels.    Methods: This is a single-centre retrospective cohort study using the 
medical records of Covid-19 in-patients who were ≥ 17 years old, on Fondaparinux 2.5 
mg OD and had D-dimer measurement pre-and post-five days-Fondaparinux therapy 
during hospitalisation at referral general hospital in Bengkulu, Indonesia between April 
2020 and December 2021. The data were assessed to evaluate the differences in the 
pre-post D-dimer levels, the relationship between patient characteristics and disease 
severity, and the relationship between disease severity and D-dimer levels.    Results: 
A total of thirty-six patients were included in this study, of which 52.78% were males and 
44.44% were aged 46-55 years old. Furthermore, 88.89% had comorbidity, and 55.55% 
had moderate severity. There was a significant decrease in D-dimer levels in all disease 
severity (p < 0.05). Patient characteristics and disease severity were not associated 
with D-dimer depletion (p > 0.05).    Conclusion: Fondaparinux reduced the D-dimer 
levels in all severity of Covid-19 patients. 
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Methods 

Design 

This is a single-centre analytical observational study 
with a retrospective cohort approach using data 
extracted from medical records of hospitalised COVID-
19 patients in Farmawati Dr M Yunus, a referral general 
hospital in Bengkulu, Indonesia between April 2020 and 
December 2021. The inclusion criteria were in-patients 
aged at least 17 years old, receiving 2.5mg 
Fondaparinux (once daily) as an add-on of the standard 
COVID-19 therapy, and having D-dimer measurement 
pre-and post-five days of fondaparinux therapy.  

Meanwhile, the exclusion criteria were 1) People with 
thrombocytopenic (PLT < 250000/mm3); 2) Had a 
history of recent bleeding; 3) Patients on ASA therapy 
as well as DOAC for seven days before admission; 4) 
Receiving statins; 5) Pro surgery patients; 6) Pregnant 
woman; and 7) Cancer patients. The methodology of 
this study was approved by the ethical committee of 
RSUD Dr M Yunus Bengkulu, Indonesia with Approval 
Number 07/KEPK-RSMY/III/2022 

 

Assessment 

The effect of fondaparinux anticoagulant on decreasing 
D-dimer levels was assessed using the Wilcoxon test. 
Furthermore, the Contingency Coefficient test was 
carried out to determine the correlation of age, gender, 
and comorbidities with disease severity. The Spearman 
test was used to explore the relationship between 
disease severity and the decline in D-dimer levels in 
COVID-19 patients. 

 

Results 

A total of thirty-six (36) in-patients confirmed with 
COVID-19 were included in the study.  About 52.78% 
were males and 44.44% were 46-55 years old. 
Furthermore, 61.11% had Diabetes Mellitus (DM) as a 
comorbid disease, while 55.55% suffered a moderate 
degree of COVID-19, as shown in Table I and Figure 1. 

 

Table I: Patient’s baseline characteristics and causal relationship between risk factors and disease severity  

Baseline characteristic 
Severity of Covid-19 Contingency 

coefficient test Mild Moderate Severe–Critical 

Gender Male 19 (52.8) 2 12 5 p = 0.507 

r = 0.191  Female 17 (47.2) 4 8 5 

Age 17 - 25 years 1 (2.8) 1 0 0  

 26 - 35 years 1 (2.8) 0 1 0 
p = 0.416 

r =  0.430 
 46 - 55 years 16 (44.4) 3 7 6 

 56 - 65 years 14 (38.9) 2 9 3 

 ≥ 66 years 4 (11.1) 0 3 1  

Comorbidity No Comorbid 4 (11.1) 1 3 0 
P = 0.653 

r = 0.252 
 1 Comorbid 23 (63.9) 3 12 8 

 ≥ 2 Comorbid 9 (25.0) 2 5 2 

 

Figure 1: Types of patient comorbidities 
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Preliminary analysis revealed that there was a 
significant decrease in the patient's plasma D-dimer (p 
< 0.05). Baseline D-dimer, post-five days of 
fondaparinux administration and mean reduced (delta) 
D-dimer in the thirty-six patients were 2681.0 (715.8- 
9150.7) μg/L; 1024.3 (108.9-6,996.0) μg/L; and 1656.7 
(82.9-8078.2) μg/L, respectively. Furthermore, the 
mean delta D-dimer obtained in the mild, moderate, 
and severe groups were 1444.7, 1317.5, and 2462.3 
µg/L respectively, as shown in Table II.  

The results of the comparative hypothesis carried out 
using the Wilcoxon test showed a significance value (p 

= 0.000 < 0.05), indicating that fondaparinux can 
substantially reduce D-dimer in all disease severity 
associated with COVID-19. 

The Contingency Coefficient test results revealed that 
age, gender, and concomitant disorders do not 
correlate with the disease severity of COVID-19 (p > 
0.05). The Spearman test showed that the level of 
illness does not have a significant association with the 
decreasing levels of D-dimer (p = 0.890 > 0.05), as 
shown in Table II. 

 

Table II: The effect of fondaparinux and the correlation between disease severity and decreased D-dimer levels 

Severity of Covid-19 
Mean D-dimer levels (µg/L) 

Mean delta 

D-dimer(µg/L) 
Sig. 

(Wilcoxon test) 
Spearman test 

Pre Post (Pre – Post) 

Mild  (n= 6) 2.073.3 628.6 1.444.7 0.028 < 0.05 
p = 0.890 

r = 0.024 
Moderate (n= 20) 2.165.2 847.7 1.317.5 0.000 < 0.05 

Severe – Critical (n =10) 4.077.4 1.615.1 2.462.3 0.005 < 0.05 

 

Discussion 

The results showed that males were at a higher risk of 
COVID-19 compared to females. This finding is 
consistent with global data, which revealed that there 
were more male patients than females, and they 
accounted for 53.3% and 46.7% of the population 
respectively (Pivonello et al., 2021). 

This increased risk was due to their biological and 
behavioural characteristics (Cen et al., 2020). Males 
have less dominant X chromosomes than females, 
which contain immunity-regulating genes encoding the 
IL, IL-4, IL-10, and IL-12 receptors (Bwire, 2020). The 
chromosomes also influence the oestradiol levels to 
promote T-cell response (Li et al., 2020). Men's high 
testosterone and low oestradiol levels influence 
oestrogen receptor blockage and increase the number 
of ACE-2 receptors (Bwire, 2020). 

Data provided by WHO in 2018 (WHO, 2019) and 
Riskesdas in 2018 (Kementrian RI, 2018) revealed that 
70.7% and 62.9% of males in Indonesia were active 
smokers. The nicotine concentration in cigarettes 
activates ACE-2 receptors on the lung's respiratory 
epithelium and endothelial cells, thereby increasing 
access to SARS-CoV-2 and making it bind to the 
receptors (Ruhyat, 2021).  

Smoking also promotes pro-coagulant conditions, 
inflammation, increased plasma fibrinogen levels, 
elevated factor VIII, decreased fibrinolysis, and 
increased blood viscosity, which can lead to VTE. 

Consequently, smokers are more vulnerable to COVID-
19 infection than non-smokers (Cheng et al., 2013).  

The result showed that most of the respondents were 
aged 46-55 years old, and this is inconsistent with Cen 
et al., where people aged 65 years are 2.6 times more 
at risk of the disease compared to others under 65 (Cen 
et al., 2020). The degenerative process, lower immunity, 
multimorbidity, less elastic lung lining, chronic 
inflammation, and blood thickening due to 
immobilization contributed to the deterioration and 
worsened prognosis of the elderly confirmed with 
COVID-19 (Elviani et al., 2021).  

The D-dimer concentration in healthy individuals is less 
than 0.4-0.5 μg/mL or less than 500 ng/mL (Pagana et 
al., 2019; Yao et al., 2020). Huang et al. stated that 
elevated initial D-dimer levels of 1.5 μg/mL found in 
patients who needed critical care assistance is a 
predictor of VTE (Huang et al., 2020). 

For the co-existent disease, Diabetes Mellitus had the 
highest prevalence in this study. This finding is 
consistent with Mishra et al, that people with DM are 
associated with moderate severity and had significantly 
elevated plasma D-dimer compared to non-diabetics, 
namely 1509 ± 2420 µg/L and 515 ± 624 µg/L, 
respectively with p = 0.002. Prolonged hyperglycaemia-
induced endothelial dysfunction and inflammation 
contribute to a hypercoagulable state (Mishra et al., 
2020) 
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This result showed that plasma D-dimer significantly 
reduced post-fondaparinux therapy 2.5 mg q.d. for five- 
days in mild to critically ill hospitalised patients 
admitted with COVID-19. Therefore, fondaparinux was 
recommended as an effective thromboprophylaxis in 
coagulopathy associated with the disease. These 
findings are in line with Russo's study, where 
fondaparinux was safe and effective in in-patients with 
COVID-19 compared to enoxaparin (Russo et al., 2020). 
Furthermore, 2.5 mg fondaparinux (once daily) has 
been proven to have more net clinical benefits in 
preventing VTE than 60 mg q.d. enoxaparin or b.i.d. in 
patients (Azizah et al., 2022).  

Fondaparinux is a synthetic pentasaccharide that 
specifically inhibits coagulation of factor Xa. It also has 
several advantages over other anticoagulants (UFH and 
LMWH), such as a non-porcine-based product with 
100% bioavailability and a longer half-life of 17-21 
hours (Donat et al., 2002). Fondaparinux has a linear 
pharmacokinetic profile, predictable dose impact, as 
well as low intra- and inter-variability (Donat et al., 
2002). 

Furthermore, it shows no cross-reactivity with heparin 
antibodies and is associated with a modest risk of 
thrombocytopenia and bleeding (Dong et al., 2016).  

Fondaparinux and enoxaparin (LMWH) are preferred 
over heparin anticoagulants (UFH) because they do not 
need regular activated partial thromboplastin time 
(aPTT) monitoring, and a once-daily administration of 
fondaparinux is more cost-effective and comfortable 
for patients (Barnes et al., 2020; Becker, 2020; Azizah 
et al., 2022).  

Wolff and colleagues (2021) identified “individuals 
aged ≥65”, “males”, “obesity”, “multimorbidity”, 
“smoking history”, “immunosuppression”, 
“inflammation disorder”, “coagulation dysfunction”, 
and “hospital admission time” as major risk factors for 
severe COVID-19 (Wolff et al., 2021). The result from this 
study also showed that age, gender, and coexisting 
diseases were insignificant to the severity of illness in 
patients (p > 0.05). This study did not find any positive 
correlation between disease severity and decreasing D-
dimer levels in people infected with the virus (p= 0.890 
> 0.05). The disparities in the results were related to the 
limitations of this study. 

 

Limitations 

This is a single-centre and a small-scale study, 
therefore, patients may present different conditions in 
other centres or globally, and they may also access 
standard COVID-19 therapy. 

 

Conclusion 

Thromboprophylaxis with fondaparinux therapy 
reduced D-dimer levels in all disease severities. 
Furthermore, age, gender, comorbidities, and severity 
levels were not associated with decreased D-dimer 
levels in COVID-19 patients. 

 

Acknowledgement 

The authors would like to thank the management at Dr 
M Yunus Bengkulu Hospital for granting the permission 
to conduct this research 

 

References 
Azizah, N.F., Faizah, R.N., Primasanti, D., Khuluqiyah, K., 
Prihantini., & Romadhian, I.G. (2022). Efektifitas 
penggunaan enoxaparin dan fondaparinux sebagai 
antikoagulan, 18(1), 57–64. 
https://doi.org/10.22146/farmaseutik.v18i1.71913 
 
Barnes, G.D., Burnett, A., Allen, A., Blumenstein, M., Clark, 
N.P., Cuker, A., Dager, W.E., Deitelzweig, S.B., Ellsworth, S., 
Garcia, D., Kaatz, S., & Minichiello, T. (2020). 
Thromboembolism and anticoagulant therapy during the 
COVID-19 pandemic: Interim clinical guidance from the 
anticoagulation forum. Journal of Thrombosis and 
Thrombolysis, 50(1), 72–81. 
https://doi.org/10.1007/s11239-020-02138-z 
 
Becker, R.C. (2020). COVID-19 update: Covid-19-associated 
coagulopathy. Journal of Thrombosis and Thrombolysis, 
50(1), 54–67. https://doi.org/10.1007/s11239-020-02134-3 
 
Bwire, G.M. (2020). Coronavirus: Why men are more 
vulnerable to Covid-19 than women? SN Comprehensive 
Clinical Medicine, 2(7), 874–876. 
https://doi.org/10.1007/s42399-020-00341-w 
 
Cen, Y., Chen, X., Shen, Y., Zhang, X.H., Lei, Y., Xu, C., Jiang, 
W.R., Xu, H.T., Chen, Y., Zhu, J., Zhang, L.L., & Liu, Y.H. 
(2020). Risk factors for disease progression in patients with 
mild to moderate coronavirus disease 2019—A multi-centre 
observational study. Clinical Microbiology and Infection, 
26(9), 1242–1247. 
https://doi.org/10.1016/j.cmi.2020.05.041 
 
Cheng, Y.J., Liu, Z.H., Yao, F.J., Zeng, W.T., Zheng, D.D., 
Dong, Y.G., & Wu, S.H. (2013). Current and former smoking 
and risk for venous thromboembolism: A systematic review 
and meta-analysis. PLoS Medicine, 10(9). 
https://doi.org/10.1371/journal.pmed.1001515 
 
Di Gennaro, F., Pizzol, D., Marotta, C., Antunes, M., 
Racalbuto, V., Veronese, N. & Smith, L. (2020). Coronavirus 
diseases (COVID-19) current status and future perspectives: 
A narrative review. International Journal of Environmental 
Research and Public Health, 17(8). 
https://doi.org/10.3390/ijerph17082690 
 
Donat F., Duret J.P., Santoni A., Cariou R., Necciari J., 
Magnani H., & de Greef R., (2020). The pharmacokinetics of 



Putra et al.                                              Fondaparinux anticogualants on D-dimer levels 

Pharmacy Education 23(4) 233 - 237  237 

 

 

fondaparinux sodium in healthy volunteers. Clin 
Pharmacokinet 2002, 41(2), 1-9.  
 
Dong, W.J., Qian, H.J., Qian, Y., Zhou, L., & Hu, S.L. (2016). 
Fondaparinux vs. enoxaparin for preventing venous 
thromboembolism after total hip replacement: A meta-
analysis. Experimental and Therapeutic Medicine, 12(2), 
969–974. https://doi.org/10.3892/etm.2016.3351 
 
Elviani, R., Anwar, C., & Januar Sitorus, R. (2021). Gambaran 
usia pada kejadian Covid-19. Jambi Medical Journal “Jurnal 
Kedokteran Dan Kesehatan,” 9(1), 204–209. 
https://doi.org/10.22437/jmj.v9i1.11263 
 
Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., Hu, Y., Zhang, L., 
Fan, G., Xu, J., Gu, X., Cheng, Z., Yu, T., Xia, J., Wei, Y., Wu, 
W., Xie, X., Yin, W., Li, H., Liu, M., & Cao, B. (2020). Clinical 
features of patients infected with 2019 novel coronavirus in 
Wuhan, China. The Lancet, 395(10223), 497–506. 
https://doi.org/10.1016/S0140-6736(20)30183-5 
 
Kementerian Kesehatan RI. (2018). Hasil utama RISKESDAS 
2018. 
https://kesmas.kemkes.go.id/assets/upload/dir_519d41d8c
d98f00/files/Hasil-riskesdas-2018_1274.pdf 
 
Klok, F.A., Kruip, M.J.H.A., van der Meer, N.J.M., Arbous, 
M.S., Gommers, D.A.M.P.J., Kant, K.M., Kaptein, F.H.J., van 
Paassen, J., Stals, M.A.M., Huisman, M.V., & Endeman, H. 
(2020). Incidence of thrombotic complications in critically ill 
ICU patients with COVID-19. Thrombosis Research, 
191(January), 145–147. 
https://doi.org/10.1016/j.thromres.2020.04.013 
 
Li Y., Jerkic M., Slutsky A.S., & Zhang H., (2020), Molecular 
mechanisms of sex bias differences in COVID-19 mortality. 
Critical Care, 24, 405 https://doi.org/10.1186/s13054-020-
03118-8 
 
Mishra, Y., Pathak, B.K., Mohakuda, S.S., Tilak, T., Sen, S., P, 
H., Singh, R., & Singh, A.R. (2020). Relation of D-dimer levels 
of COVID-19 patients with diabetes mellitus. Diabetes & 
metabolic syndrome, 14(6), 1927–1930 
https://doi.org/10.1016/j.dsx.2020.09.035 
 
Pagana K.D, Pagana T.J., & Pagana T.N. (2019). Mosby’s 
Diagnostic & laboratory test reference. 14th ed. Elsevier. 
 
Pivonello, R., Auriemma, R.S., Pivonello, C., Isidori, A.M., 
Corona, G., Colao, A., & Millar, R.P. (2021). Sex disparities in 
COVID-19 severity and outcome: Are men weaker or women 
stronger? Neuroendocrinology, 111(11), 1066–1085. 
https://doi.org/10.1159/000513346 
 
Rosovsky, R.P., Sanfilippo, K.M., Wang, T.F., Rajan, S.K., 
Shah, S., Martin, K.A., Ní Áinle, F., Huisman, M., Hunt, B.J., 
Kahn, S.R., Kevane, B., Lee, A.Y.Y., McLintock, C., & 
Baumann Kreuziger, L. (2020). Anticoagulation practice 
patterns in COVID‐19: A global survey. Research and 
Practice in Thrombosis and Haemostasis, 4(6), 969–983 
https://doi.org/10.1002/rth2.12414 
 
Ruhyat, E. (2021). Perilaku merokok di masa Covid-19. Jurnal 
Sehat Masada, 15(1), 180–187 
https://doi.org/10.38037/jsm.v15i1.178 
 
Russo, V., Cardillo, G., Viggiano, G. V., Mangiacapra, S., 
Cavalli, A., Fontanella, A., Agrusta, F., Bellizzi, A., Amitrano, 
M., Iannuzzo, M., Sacco, C., Lodigiani, C., Castaldo, G., & Di 

Micco, P. (2020). Thromboprofilaxys with fondaparinux vs. 
enoxaparin in hospitalized COVID-19 patients: A multicenter 
Italian observational study. Frontiers in Medicine, 7, 4–8 
https://doi.org/10.3389/fmed.2020.569567 
 
William, H.A., Hardigaloeh, A.T., Supit, A.I., & Handriyani, H. 
(2020). Koagulopati pada coronavirus disease -2019 (COVID-
19): Tinjauan pustaka. Intisari Sains Medis, 11(3), 749–756 
https://doi.org/10.15562/ism.v11i3.766 
 
Wolff, D., Nee S., Hickey N.S., & Marschollek M., (2021). Risk 
factors for Covid-19 severity and fatality: A structured 
literature review. Infection, 49, 15-28 
https://doi.org/10.1007/s15010-020-01509-1  
 
World Health Organisation. (2019). WHO global report on 
Trends in the Prevalence of tobacco use 2000–2025, third 
edition. 


