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Abstract 

Approximately 10-15% of COVID-19 patients become severely ill and require intensive care. One of the laboratory tests used 

in monitoring patients in the ICU is D-dimer. Elevated levels of D-dimer can predict the disease severity and mortality. The 

aim of this study was to analyze the relationship between D-dimer levels and ICU length of stay in patients with COVID-19. 

This was an analytical observational study with a cross-sectional design and a retrospective approach. The secondary data 

were in the form of confirmed COVID-19 patients at Dr. Soetomo General Hospital Surabaya from April 2020 to March 2021. 

The median of continuous variables was compared with the Mann-Whitney U test. The correlation was determined using the 

Spearman’s Rank Correlation Coefficient test. Based on the criteria, it was obtained a sample of 120 patients with the median 

of initial D-dimer 2225 (855 – 6122.5) ng/mL FEU and the median duration of the ICU stay 9 (1 – 32) days. The result of the 

comparative analysis of the initial D-dimer levels on clinical outcomes indicated a p-value of 0.012. Patients with life clinical 

outcomes showed a relationship between initial D-dimer levels and the length of ICU stay (p = 0.328; (r2) = 0.309) while in 

patients with death clinical outcomes was (p =0.023; (r2) = -0.219). Elevated D-dimer levels as a marker of thrombosis were 

reported. Increased D-dimer levels correlated with mortality. Thus, there was a correlation between initial D-dimer levels and 

length of ICU stay in COVID-19 patients with death clinical outcome. 
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1. Introduction 

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) has caused the coronavirus disease 2019 

(COVID-19) pandemic since it was first identified in Wuhan, China in late December 2019. The pandemic has 

affected more than 500 million people in various countries.1 Clinical manifestations of COVID-19 range from 

asymptomatic illness to severe viral pneumonia with respiratory failure, multiple organ and systemic dysfunction, 

and death.2 Furthermore, COVID -19 can be divided into asymptomatic, mild, moderate, severe and critical.3 

An epidemiological study showed that approximately 10-15% of COVID-19 patients become severely ill.4 

Severe cases of COVID-19 need to be treated immediately in the ICU for acute hypoxemic respiratory failure 

(SpO2 < 93%). Most patients admitted to the ICU will eventually experience diffuse lung injury and ARDS which 

require IMV. In addition, extrapulmonary complications are also significant contributors to poor outcomes.5 

Previous studies reported that the mortality of patients with severe COVID-19 in the ICU ranged from 50-65 

%.5 Mortality in severe COVID-19 patients is often caused by pulmonary complications such as ARDS followed 

by various complications including shock, myocardial dysfunction, and acute kidney injury. Elderly patients, 

patients with comorbidities (such as high blood pressure, DM, CVD, chronic lung disease, and cancer), high 
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disease severity scores, worsening respiratory failure, increased levels of D-dimer and C-reactive protein, total 

lower lymphocytes, and the appearance of secondary infections also affect mortality in COVID-19 patients.6 

An increase in D-dimer levels indicates the presence of thrombosis which characterizes a coagulation 

disorder. The diagnosis of coagulation disorders can also be assessed from laboratory results of blood samples. In 

addition, elevated D-dimer levels can also predict disease severity and mortality. In patients hospitalized with 

SARS-CoV-2 infection, an increase in D-dimer above normal (500 ng/mL) may indicate a poor clinical outcome. 

The clinical outcome needs special care in the ICU, ARDS, or mortality from all causes.7 

A study of COVID-19 patients at Pamukkale University, Denizli, Turkey, concluded that there was a positive 

correlation between D-dimer levels and length of hospital stay.8 In Indonesia, D-dimer levels and COVID-19 

relationship with duration of treatment in ICU patients has not been studied. Therefore, the current study aimed 

to examine the correlation between D-dimer level in a COVID-19 patient and length of stay in the ICU. 

2. Method 

This was an analytic observational study using a cross-sectional design with a retrospective approach. The 

data were in the form of secondary data obtained from the medical records of COVID-19 patients treated in the 

Special Isolation Room (RIK) 1 Dr. Soetomo General Hospital Surabaya from April 2020 to March 2021. The 

samples were collected by total sampling method, with the results of 120 patients. The samples were COVID-19 

patients aged 18 years who had been diagnosed both clinically and by laboratory and treated in the RIK 1 Dr. 

Soetomo General Hospital Surabaya from April 2020 to March 2021. Patients who did not have complete 

laboratory data, patients who were still being treated at RIK 1 on March 31, 2021, and patients with several 

conditions, including acute coronary syndrome, chronic liver disease, cancer, hematological malignancies, 

pregnancy, surgery, or trauma within the last 30 days were excluded from this study. This research had obtained 

permission from the Health Research Ethics Committee of Dr. Soetomo General Hospital with Letter of 

Exemption number 0610/LOE/301.4.2/IX/2021.  

The data included patient characteristics such as age, gender, comorbidities, oxygen therapy, clinical 

outcomes, D-dimer levels with a normal limit of 500 ng/mL FEU, and the length of ICU stay expressed in days. 

The data were collected using Microsoft Excel 2016 and then analyzed using the IBM SPSS Statistic version 23 

application. The first test was the Kolmogorov-Smirnov and Shapiro-Wilk normality tests to determine the 

distribution of the data. The data were reported as percentages for categorical variables and as mean ± SD on 

normally distributed numerical data or median (IQR) on non-normally distributed numerical data. Initial D-dimer 

levels between patients with clinical outcomes who died and lived will be compared with the Mann-Whitney U 

test. The Spearman’s Rank Correlation Coefficient test was used to determine the correlation between D-dimer 

levels and the length of ICU stay. The statistical significance was determined at p<0.05. 

3. Results 

A total of 120 patients met the inclusion and exclusion criteria and became study participants. The 

characteristics of the participants are shown in Table 1. The average age was 51.08 years. The percentage of male 

(73.3%) was higher than female (26.7%). 
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Table 1. The COVID-19 patients characteristics in RIK 1 of Dr. Soetomo General Hospital Surabaya from April 
2020 to March 2021 

Variables Total (120) 

Age (years) 51.08 ± 11,695 

Gender 

Male 

Female 

Comorbidities 

Diabetes Mellitus 

Kidney Disease 

Obesity 

Hypertension  

No Comorbidity 

Cardiovascular Disease 

Oxygen Therapy 

Ventilator 

No ventilator 

Clinical Outcome 

Life 

Death 

Initial D-dimer Levels (ng/mL FEU) 

The Length of ICU Stay (Days) 

 

88 (73.3%) 

32 (26.7%) 

 

71 (32.9%) 

45 (20.8%) 

42 (19.4%) 

38 (17.6%) 

15 (6.9%) 

5 (2.3%) 

 

115 (95.8%) 

5 (4.2%) 

 

12 (10%) 

108 (90%) 

2225 (855 – 6122.5) 

9 (5.25 – 14) 

Data are mean ± SD, median (IQR), and n (%). 

Initial D-dimer levels in died patients were relatively higher than those who were survived. Differences 

between the two groups were analyzed using the Mann-Whitney U test, as the initial D-dimer levels were not 

normally distributed. As shown in Table 2, Mann-Whitney U test results showed significant differences in initial 

D-dimer levels between died and survived clinical outcomes (p<0.05). 

Table 2. The Correlation between Initial D-dimer Levels and Clinical Outcome 

 Frequency     
(n) 

Initial D-dimer Levels    
(ng/mL FEU) 

p 

Life 

Death 

12 

108 

810 (632.5 – 2740) 

2405 (1152.5-6240) 
0.012 

Mann-Whitney U test. Statistical significance was determined at p<0.05 

Initial D-dimer levels in each clinical outcome group were then correlated with the length of ICU stay. First, 

a normality test was performed by either Kolmogorov-Smirnov or Shapiro-Wilk to confirm the distribution of the 

data. In the survival group, initial D-dimer levels were abnormally distributed (p<0.05). Both initial D-dimer 

levels and residence times were abnormally distributed in the dead group (p<0.05). As the data were not normally 

distributed, we performed Spearman's rank correlation coefficient test for each group. The correlation between 

initial D-dimer levels and length of stay in the ICU is shown in Table 3. 
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Table 3. The Correlation between Initial D-dimer Levels on the Length of ICU Stay 

Variables 

Initial D-dimer Levels 

Life (12) Death (108) 

p r2 p r2 

The Length of ICU stay 0.328 0.309 0.023 -0.219 

Spearman Rank Correlation Coefficient test. Statistical significance was determined at p<0.05 

Patients who survived showed a non-significant correlation between initial D-dimer levels and the length of 

ICU stay (p = 0.328; (r2) = 0.309) with a fairly strong and linear correlation. Patients with death clinical outcomes 

showed a significant correlation between initial D-dimer levels and the length of ICU stay (p = 0.023; (r2) = -

0.219) with a weak and opposite correlation strength. 

4. Discussions 

The median test result for the D-dimer level on the first day of admission to the ICU was 2225 ng/mL FEU. 

This is higher than the normal limit for D-dimer in healthy individuals, which is 500 ng/mL FEU. An increase in 

D-dimer levels was also observed by Huang et al., (2020) who stated that the median D-dimer levels of the patients 

requiring ICU care was 2.4 mg/L.9 Mubarak et al., (2021) compared D-dimer levels between severely symptomatic 

and asymptomatic patients. The results showed a significant difference (p<0.001) between non-severe (0.31 ± 

0.38 g/L) and severe (3.09 ± 2.56 g/L) patients.10 Meta-analysis by Nugroho et al. (2021) obtained the similar 

findings. This study stated that the average D-dimer levels at the time of hospital admission was higher in patients 

with severe degrees and requiring ICU care.11 

Monitoring of D-dimer levels should be performed early after admission. D-dimer can be used to predict 

severe and fatal cases of COVID-19. Previous studies have shown that the D-dimer has moderate accuracy in 

predicting disease severity (77% sensitivity, 71% specificity, and 77% specificity)12.13 A meta-analysis showed 

a strong relationship between patients at high baseline D-dimer risk for disease progression.14 

A significant relationship was revealed between COVID-19 and D-dimer.15 Elevated D-dimer levels indicate 

that COVID-19 patients are hypercoagulable and at risk for thrombosis. Hypercoagulability is triggered by a 

cytokine storm associated with excessive immune responses in SARS-CoV-2 infection and systemic 

inflammation. Stress conditions such as acute respiratory distress syndrome, sepsis, shock, and drug intoxication 

are associated with hypoxic reoxygenation, oxidative stress and acid-base imbalance and may contribute to high 

D-dimer. According to the Virchow triad, endothelial dysfunction, altered blood flow, hypoxia and immune 

response-induced hyperviscosity and platelet activation contribute to the development of thrombosis in COVID-

19. Activation of the renin-angiotensin-aldosterone system (RAAS) and increased plasminogen activator inhibitor 

(PAI-1) contribute to this thrombus formation mechanism.15,16,17 

In this study, the median length of ICU stay was 9 days (1-32). There were various median values for the 

length of ICU stay ranging from 6-17 days in several previous studies.5,18,19,20,21,22,23 Three previous studies resulted 

in data on the average length of ICU stay of 17.17±7, 18 days; 15±9 days; 10,59±6.53 days.24,25,26 This difference 

in reported results is possibly due to the sample size, different ICU admission criteria in various places, availability 
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of ICU beds, differences in disease severity at the time of ICU admission, and other conditions that underlie each 

individual. 

There was a significant difference between initial D-dimer levels and patients who survived and died (810 

(632.5-2740) vs 2405 (1152.5-6240); p<0.05). These results are consistent with a study by Poudel et al., (2021). 

Mean initial D-dimer in surviving patients was 1067 g/mL (±1705 g/mL), but in dead patients was 3208 g/mL 

(±2613 g/mL).26 A meta-analytic study by Nugroho et al., 2021, also found that a group of survivors had lower 

levels of D-dimer on admission.11 

Abnormal D-dimer levels are common in hospitalizations for COVID-19 and are associated with the 

development of more severe disease symptoms, the presence of thrombosis, acute kidney injury, and death.27 D-

dimer levels at admission are an accurate biomarker to predict mortality in COVID-19 patients.11,14,26 The optimal 

cut-off value for predicting mortality in COVID-19 patients is 1.5 g/mL.26 Shah et al., (2020) mentioned that the 

risk of death in the patients with D-dimer levels above 0.5 mg/l were four times greater than patients with D-dimer 

levels below 0.5 mg/l.13 

In patients with life clinical outcomes, the higher the initial D-dimer level, the longer the ICU stay will be. 

This is of course the opposite of the clinical outcome of death. In COVID-19 patients with death clinical outcomes, 

the higher the initial D-dimer level, the shorter the ICU stay. 

No other studies have been performed that correlate D-dimer levels with length of stay in the ICU. However, 

an association between D-dimer levels and length of hospital stay has been demonstrated.8 Compared with non-

survivors, survivors had longer ICU stays [14 (IQR 7-24) vs. 9.5 (IQR 6-11), p < 0.001].5 Patients who died in 

the ICU had a median length of stay of 10 (IQR, 5-16) days compared to 15 (IQR, 8-24) days for survivors.20 

Consistent results were also reported by Nadeem et al., (2021). The survivor group spent more days in the ICU 

(median [IQR] 18 [6.5–29.5] vs. 11 [4–18], p-value 0.003 and hospital (32 [14.5–49.5] vs. 14 [7-21], p-value 

0.001 compared with non-survivors.21 Another study by Briguglio et al., (2021) also provided data that non-

surviving patients required 16.00 ± 5.31 days of intensive care, while surviving patients stayed for 19.00 ± 9.63 

days. 24 Patients who did not survive stayed 4.3 days in the hospital’s ICU (6.0 ± 2.1 vs 10.3 ± 10.0, p: 0.10).28 

Conclusions And Suggestions  

This study figured out a relationship between initial D-dimer levels and the length of ICU stay in COVID-

19 patients with clinical outcome of death. In this study, there are several limitations including the nature of the 

study that is non-randomized controlled trial so that it cannot be compared to the control group. Researchers 

suggest further research to use a control group by considering the effects of using therapy such as anticoagulants 

to determine the differences between each group. In addition, it is necessary to search for the relationship between 

other factors such as the use of a ventilator and secondary infections that may affect the clinical outcome and the 

length of ICU stay. 

Acknowledgements 

The authors would like to express their deepest gratitude to the Dr. Soetomo General Hospital,  Faculty of 

Medicine of Airlangga University, and to other parties who have helped the authors in completing this article. 

References 

1 WHO. 2022. WHO Coronavirus (COVID-19) Dashboard. [online] Available at: 

<https://covid19.who.int> [Accessed September 20, 2022]. 

203

www.ijrp.org

Ahmad Najja Maulana / International Journal of Research Publications (IJRP.ORG)



2 Zaim, S., Chong, J.H., Sankaranarayanan, V., and Harky, A. 2020. ‘COVID-19 and Multiorgan 

Response'. Current Problems in Cardiology. Vol. 45, Issue 8, p. 100618. 

3 Burhan, E., Susanto, A.D., Nasution, S.A., Eka, G., Pitoyo, W., Susilo, A., Firdaus, I., Santoso, A., Juzar, 

D.A., and Arif, S.K. 2022. PEDOMAN TATALAKSANA COVID-19, 4th ed. 

4 Wu, Z., and McGoogan, J.M. 2020. 'Characteristics of and Important Lessons from the Coronavirus 

Disease 2019 (COVID-19) Outbreak in China: Summary of a Report of 72314 Cases from the Chinese 

Center for Disease Control and Prevention'. JAMA - Journal of the American Medical Association. Vol. 

323, Issue 13, pp. 1239–1242. 

5 Oliveira, E., Parikh, A., Lopez-Ruiz, A., Carrilo, M., Goldberg, J., Cearras, M., Fernainy, K., Andersen, 

S., Mercado, L., Guan, J., Zafar, H., Louzon, P., Carr, A., Baloch, N., Pratley, R., Silverstry, S., Hsu, V., 

Sniffen, J., Herrera, V., and Finkler, N. 2021. 'ICU outcomes and survival in patients with severe COVID-

19 in the largest health care system in central Florida'. PLoS ONE. 16(3 March), 1–14. 

6 Phua, J., Weng, L., Ling, L., Egi, M., Lim, C.M., Divatia, J.V., Shrestha, B.R., Arabi, Y.M., Ng, J., 

Gomersall, C.D., Nishimura, M., Koh, Y., and Du, B. 2020. 'Intensive care management of coronavirus 

disease 2019 (COVID-19): challenges and recommendations'. The Lancet Respiratory Medicine. Vol. 8, 

Issue 5, pp. 506–517. 

7 Mokhtari, T., Hassani, F., Ghaffari, N., Ebrahimi, B., Yarahmadi, A., and Hassanzadeh, G. 2020. 

'COVID-19 and multiorgan failure: A narrative review on potential mechanisms'. Journal of Molecular 

Histology. Vol. 51, Issue 6, pp. 613–628. 

8 Ozen, M., Yilmaz, A., Cakmak, V., Beyoglu, R., Oskay, A., Seyit, M., and Senol, H. 2021. 'D-Dimer as 

a potential biomarker for disease severity in COVID-19'. American Journal of Emergency Medicine. 40, 

55–59. 

9 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. 

10 Mubarak, A.R., Esa, T., Widaningsih, Y., and Bahrun, U. 2021. 'D-dimer Analysis in COVID-19 

Patients'. Indonesian Journal of Clinical Pathology and Medical Laboratory. 28(1), 5–9. 

11 Nugroho, J., Wardhana, A., Maghfirah, I., Mulia, E.P.B., Rachmi, D.A., A’yun, M.Q., and Septianda, I. 

2021. 'Relationship of D-dimer with severity and mortality in SARS-CoV-2 patientsௗ: A meta-analysis'. 

International Journal of Laboratory Hematology. 43(1), 110–115. 

12 Zhan, H., Chen, H., Liu, C., Cheng, L., Yan, S., Li, H., and Li, Y. 2021. 'Diagnostic Value of D-Dimer 

in COVID-19: A Meta-Analysis and Meta-Regression'. Clinical and Applied Thrombosis/Hemostasis. 

27. 

13 Shah, S., Shah, K., Patel, S.B., Patel, F.S., Osman, M., Velagapudi, P., Turagam, M.K., Lakkireddy, D., 

and Garg, J. 2020. 'Elevated d -dimer levels are associated with increased risk of mortality in coronavirus 

disease 2019: A systematic review and meta-analysis'. Cardiology in Review. pp. 295–302. 

14 Varikasuvu, S.R., Varshney, S., Dutt, N., Munikumar, M., Asfahan, S., Kulkarni, P.P., and Gupta, P., 

2021. 'D-dimer, disease severity, and deaths (3D-study) in patients with COVID-19: a systematic review 

and meta-analysis of 100 studies'. Scientific Reports. 11(1), 1–11. 

204

www.ijrp.org

Ahmad Najja Maulana / International Journal of Research Publications (IJRP.ORG)



15 Du, W.N., Zhang, Y., Yu, Y., and Zhang, R.M. 2021. 'D-dimer levels is associated with severe COVID-

19 infections: A meta-analysis'. International Journal of Clinical Practice. 75(8), 1–5. 

16 Ahmed, S., Zimba, O., and Gasparyan, A.Y. 2020. 'Thrombosis in Coronavirus disease 2019 (COVID-

19) through the prism of Virchow’s triad'. Clinical Rheumatology. Vol. 39, Issue 9, pp. 2529–2543. 

17 Düz, M.E., Balci, A., and Menekşe, E. 2020. 'D-dimer levels and covid-19 severity: Systematic review 

and meta-analysis'. Tuberkuloz ve Toraks. 68(4), 353–360. 

18 Auld, S.C., Caridi-Scheible, M., Blum, J.M., Robichaux, C., Kraft, C., Jacob, J.T., Jabaley, C.S., 

Carpenter, D., Kaplow, R., Hernandez-Romieu, A.C., Adelman, M.W., Martin, G.S., Coopersmith, C.M., 

and Murphy, D.J. 2020. 'ICU and ventilator mortality among critically ill adults with COVID-19'. Critical 

Care Medicine. 1–12. 

19  Auld, S.C., Harrington, K.R.V., Adelman, M.W., Robichaux, C.J., Overton, E.C., Caridi-Scheible, M., 

Coopersmith, C.M., Murphy, D.J., Arno, S., Barnes, T., Bender, W., Blum, J.M., Budharani, G., Busby, 

S., Busse, L., Carpenter, D., Chaudhari, N., Daniels, L., Edwards, J.A., Zivot, J. 2022. 'Trends in ICU 

Mortality From Coronavirus Disease 2019: A Tale of Three Surges'. Critical Care Medicine. 50(2), 245–

255. 

20 Grasselli, G., Greco, M., Zanella, A., Albano, G., Antonelli, M., Bellani, G., Bonanomi, E., Cabrini, L., 

Carlesso, E., Castelli, G., Cattaneo, S., Cereda, D., Colombo, S., Coluccello, A., Crescini, G., Forastieri 

Molinari, A., Foti, G., Fumagalli, R., Iotti, G.A., Cecconi, M. 2020. 'Risk Factors Associated with 

Mortality among Patients with COVID-19 in Intensive Care Units in Lombardy, Italy'. JAMA Internal 

Medicine. 180(10), 1345–1355. 

21 Nadeem, R., Aijazi, I., Elhoufi, A., Danthi, C., Azaza, N., Khan, M.K., Alheraki, M., Jamshaid, M., 

Nawazani, A., Tariq, S., Siddiq, S., Hafeez, M., Kumar, M., Bon, I., Elsousi, A., Salama, L., Kamat, S., 

and Abdalla, R. 2021. 'Clinical Profile of Mortality and Treatment Profile of Survival in Patients with 

COVID-19 Pneumonia Admitted to Dubai Hospital'. Dubai Medical Journal. 4(3), 256–262. 

22 Peñuelas, O., del Campo-Albendea, L., de Aledo, A.L.G., Añón, J.M., Rodríguez-Solís, C., Mancebo, J., 

Vera, P., Ballesteros, D., Jiménez, J., Maseda, E., Figueira, J.C., Franco, N., Algaba, Á., Avilés, J.P., 

Díaz, R., Abad, B., Canabal, A., Abella, A., Gordo, F., Frutos-Vivar, F. 2021. 'Long-term survival of 

mechanically ventilated patients with severe COVID-19: an observational cohort study'. Annals of 

Intensive Care. 11(1). 

23 Shryane, N., Pampaka, M., Aparicio-Castro, A., Ahmad, S., Elliot, M.J., Kim, J., Murphy, J., Olsen, W., 

Ruiz, D.P., and WiĞniowski, A. 2021. 'Length of stay in ICU of Covid-19 patients in England, March - 

May 2020'. International Journal of Population Data Science. 5(4), 05. 

24 Briguglio, M., Crespi, T., Pino, F., Mazzocchi, M., Porta, M., De Vecchi, E., Banfi, G., and Perazzo, P. 

2021. 'Clinical Characteristics of Severe COVID-19 Patients Admitted to an Intensive Care Unit in 

Lombardy During the Italian Pandemic'. Frontiers in Medicine. 8, 582896. 

25 Creel-Bulos, C., Liu, M., Auld, S.C., Gaddh, M., Kempton, C.L., Sharifpour, M., Sniecinski, R.M., 

Maier, C.L., Nahab, F.B., and Rangaraju, S. 2020. 'Trends and diagnostic value of D-dimer levels in 

patients hospitalized with coronavirus disease 2019'. Medicine. 99(46), e23186. 

26 Poudel, A., Poudel, Y., Adhikari, A., Aryal, B.B., Dangol, D., Bajracharya, T., Maharjan, A., and 

Gautam, R. 2021. 'D-dimer as a biomarker for assessment of COVID-19 prognosis: D-dimer levels on 

205

www.ijrp.org

Ahmad Najja Maulana / International Journal of Research Publications (IJRP.ORG)



admission and its role in predicting disease outcome in hospitalized patients with COVID-19'. PLoS 

ONE. 16(8 August 2021), 1–13. 

27 Berger, J.S., Kunichoff, D., Adhikari, S., Ahuja, T., Amoroso, N., Aphinyanaphongs, Y., Cao, M., 

Goldenberg, R., Hindenburg, A., Horowitz, J., Parnia, S., Petrilli, C., Reynolds, H., Simon, E., Slater, J., 

Yaghi, S., Yuriditsky, E., Hochman, J., and Horwitz, L.I. 2020. 'Prevalence and Outcomes of D-Dimer 

Elevation in Hospitalized Patients with COVID-19'. Arteriosclerosis, Thrombosis, and Vascular Biology. 

40, 2539–2547. 

28 Abkhoo, A., Shaker, E., Mehrabinejad, M.M., Azadbakht, J., Sadighi, N., and Salahshour, F. 2021. 

'Factors Predicting Outcome in Intensive Care Unit-Admitted COVID-19 Patients: Using Clinical, 

Laboratory, and Radiologic Characteristics'. Critical Care Research and Practice. 2021. 

206

www.ijrp.org

Ahmad Najja Maulana / International Journal of Research Publications (IJRP.ORG)


