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Abstract. Several studies have investigated the association between D-Dimer 

and Interleukin-6 levels in COVID-19 patients. Nikkhoo et al. conducted a lon-

gitudinal prospective cohort study to investigate the association between IL-6 

levels and disease severity among COVID-19 patients. They found that elevated 

IL-6 levels were associated with increased disease severity and mortality.  

Huang et al. investigated the association between D-Dimer levels and disease 

severity among COVID-19 patients using a retrospective cohort design. They 

found that elevated D-Dimer levels were associated with increased disease se-

verity, mortality, and thrombotic events. A systematic review and meta-analysis 

by Lippi et al. investigated the relationship between D-Dimer and Interleukin-6 

levels in COVID-19 patients. They found that both biomarkers were significant-

ly elevated in COVID-19 patients compared to healthy controls. Moreover, they 

found that D-Dimer levels were significantly higher in severe COVID-19 pa-

tients compared to non-severe patients. Similarly, IL-6 levels were significantly 

higher in severe COVID-19 patients compared to non-severe patients. Few 

studies have investigated the longitudinal changes in D-Dimer and Interleukin-6 

levels in COVID-19 survivors. Nikkhoo et al. found that IL-6 levels decreased 

over time in COVID-19 survivors. However, it is unclear how D-Dimer levels 

evolve in COVID-19 survivors over time. The findings from these studies have 

several implications for long-term outcomes of COVID-19. Firstly, monitoring 

D-Dimer and Interleukin-6 levels may aid in assessing disease progression and

response to treatment. Second, studying these biomarkers could contribute to

the development of targeted therapies for COVID-19 survivors.
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1 Introduction 

COVID-19, caused by the severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2), has had a profound impact on global health since its emergence[23]. The 

disease exhibits a wide range of clinical manifestations, from asymptomatic infection 

© The Author(s) 2023
T. Triwiyanto et al. (eds.), Proceedings of the 6th International Conference of Health Polytechnic Surabaya
(ICoHPS 2023), Advances in Health Sciences Research 72,
https://doi.org/10.2991/978-94-6463-324-5_3

mailto:anik_handayati@poltekkesdepkes-sby.ac.id
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-023-01086-z
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-023-01086-z
https://doi.org/10.2991/978-94-6463-324-5_3
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-324-5_3&domain=pdf


to severe illness and death[5][3][8][22]. While many individuals recover from 

COVID-19 without long-term complications, some experience persistent symptoms 

and sequelae that can last for weeks or even months. 

Long COVID-19 refers to the persistence of symptoms and clinical complications 

beyond the acute phase of the disease. It encompasses a broad spectrum of conditions, 

including fatigue, shortness of breath, cognitive impairment (“brain fog”), joint pain, 

and depression. These symptoms can significantly impact an individual’s quality of 

life and functional capacity[6][21][7]. 

D-Dimer is a fibrin degradation product that reflects ongoing coagulation and fi-

brinolysis processes in the body. Elevated D-Dimer levels have been observed in 

patients with severe COVID-19 and are associated with an increased risk of thrombot-

ic events. However, it is unclear how D-Dimer levels evolve in COVID-19 survivors 

over time[8][25][22]. 

Interleukin-6 (IL-6) is a pro-inflammatory cytokine that plays a crucial role in the 

immune response to infection. Studies have shown that increased IL-6 levels are asso-

ciated with long COVID-19. A systematic review and meta-analysis found that IL-6 

levels were significantly higher in long COVID-19 patients compared to healthy con-

trols and individuals with acute COVID-19. This suggests that IL-6 may serve as a 

potential biomarker for predicting or identifying long COVID-19[11][20][18][3]. 

Understanding the longitudinal changes in D-Dimer and IL-6 levels in COVID-19 

survivors is essential for several reasons. Firstly, it can help identify individuals at 

higher risk of developing long COVID-19. Secondly, monitoring these biomarkers 

may aid in assessing disease progression and response to treatment. Finally, studying 

D-Dimer and IL-6 levels could contribute to the development of targeted therapies for 

long COVID-19. 

In conclusion, COVID-19 has wide-ranging effects on individuals’ health, with 

some experiencing persistent symptoms and complications beyond the acute phase. 

Studying biomarkers such as D-Dimer and IL-6 levels can provide valuable insights 

into disease progression, risk assessment, and treatment strategies for long COVID-

19. Further research is needed to elucidate the underlying mechanisms and establish 

evidence-based guidelines for managing this emerging public health challenge. 

The COVID-19 pandemic has resulted in a significant number of survivors who 

may experience long-term complications. Several studies have investigated the asso-

ciation between D-Dimer and Interleukin-6 levels in COVID-19 patients. Nikkhoo et 

al. conducted a longitudinal prospective cohort study to investigate the association 

between IL-6 levels and disease severity among COVID-19 patients. They found that 

elevated IL-6 levels were associated with increased disease severity and mortality . 

Huang et al. investigated the association between D-Dimer levels and disease severity 

among COVID-19 patients using a retrospective cohort design. They found that ele-

vated D-Dimer levels were associated with increased disease severity, mortality, and 

thrombotic events [9][24]. 

However, few studies have investigated the longitudinal changes in D-Dimer and 

Interleukin-6 levels in COVID-19 survivors. Nikkhoo et al. found that IL-6 levels 

decreased over time in COVID-19 survivors. However, it is unclear how D-Dimer 

levels evolve in COVID-19 survivors over time . Therefore, there is a gap in the liter-
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ature regarding the longitudinal changes in D-Dimer and Interleukin-6 levels in 

COVID-19 survivors [16]. 

The aim of this literature review is to provide a comparative analysis of D-Dimer 

and Interleukin-6 levels in COVID-19 survivors and to explore their implications for 

long-term outcomes. The review will synthesize the findings from previous studies to 

identify gaps in knowledge and highlight areas for future research. The review will 

also discuss the potential clinical implications of monitoring D-Dimer and Interleu-

kin-6 levels in COVID-19 survivors. 

 

2 Method 

2.1 Methods for Collecting Data  

Several studies have investigated D-Dimer and Interleukin-6 levels in COVID-19 

survivors using various methods. For instance, Nikkhoo et al. conducted a longitudi-

nal prospective cohort study to investigate the association between IL-6 levels and 

disease severity among COVID-19 patients1. They enrolled 208 confirmed COVID-

19 patients who were admitted to the Tohid Hospital in Sanandaj, Iran. Patients were 

classified into two groups based on their IL-6 value on the first day of admission: 

elevated (n=107) or not elevated/normal (n=101). The researchers followed the pa-

tients until the occurrence of final outcome (death or discharge from the hospital) and 

collected data on demographic and clinical characteristics, including D-Dimer levels. 

They used univariate methods, Chi-squared, independent two-sample T test, multiple 

linear regression modeling, and penalized logistic regression modeling to analyze the 

data[16][17][10]. 

Another study by Huang et al. investigated the association between D-Dimer lev-

els and disease severity among COVID-19 patients using a retrospective cohort de-

sign. They enrolled 191 patients with confirmed COVID-19 who were admitted to 

Tongji Hospital in Wuhan, China. The researchers collected data on demographic and 

clinical characteristics, including D-Dimer levels, from electronic medical records. 

They used logistic regression analysis to investigate the relationship between D-

Dimer levels and disease severity[9][10][13] 

2.2 Data Analysis 

The methods used to analyze data on D-Dimer and Interleukin-6 levels in COVID-19 

survivors varied across studies. Nikkhoo et al. used univariate methods, Chi-squared, 

independent two-sample T test, multiple linear regression modeling, and penalized 

logistic regression modeling to analyze their data.  They investigated the relationship 

between independent variables (including IL-6 levels) and interesting outcomes (such 

as death occurrence) using multiple linear regression modeling.  Huang et al. used 

logistic regression analysis to investigate the relationship between D-Dimer levels and 

disease severity[16][9]. 
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In addition to these methods, other studies have used machine learning algorithms 

to analyze data on D-Dimer and Interleukin-6 levels in COVID-19 survivors. For 

example, Zhang et al. developed a machine learning model to predict mortality risk 

among COVID-19 patients based on clinical features and laboratory parameters, in-

cluding D-Dimer and IL-6 levels. They used a random forest algorithm to identify 

important features for predicting mortality risk [25]. 

In conclusion, several studies have investigated D-Dimer and Interleukin-6 levels 

in COVID-19 survivors using various methods such as longitudinal prospective co-

hort studies and retrospective cohort designs. Data analysis methods have included 

univariate methods, Chi-squared tests, independent two-sample T tests, multiple line-

ar regression modeling, penalized logistic regression modeling, logistic regression 

analysis, and machine learning algorithms such as random forest. These studies have 

provided valuable insights into the role of biomarkers such as D-Dimer and IL-6 lev-

els in predicting disease severity and long-term outcomes of COVID-19. 

 

3 Results 

Several studies have investigated D-Dimer and Interleukin-6 levels in COVID-19 

survivors. Nikkhoo et al. conducted a longitudinal prospective cohort study to investi-

gate the association between IL-6 levels and disease severity among COVID-19 pa-

tients. They found that elevated IL-6 levels were associated with increased disease 

severity and mortality. Huang et al. investigated the association between D-Dimer 

levels and disease severity among COVID-19 patients using a retrospective cohort 

design. They found that elevated D-Dimer levels were associated with increased dis-

ease severity, mortality, and thrombotic events[16]. 

A systematic review and meta-analysis by Lippi et al. investigated the relationship 

between D-Dimer and Interleukin-6 levels in COVID-19 patients. They found that 

both biomarkers were significantly elevated in COVID-19 patients compared to 

healthy controls. Moreover, they found that D-Dimer levels were significantly higher 

in severe COVID-19 patients compared to non-severe patients. Similarly, IL-6 levels 

were significantly higher in severe COVID-19 patients compared to non-severe pa-

tients[19][15]. 

 

4 Discussion 

4.1 Comparison of D-Dimer and Interleukin-6 Levels in COVID-19 Survivors 

Few studies have investigated the longitudinal changes in D-Dimer and Interleukin-6 

levels in COVID-19 survivors. Nikkhoo et al. found that IL-6 levels decreased over 

time in COVID-19 survivors. However, it is unclear how D-Dimer levels evolve in 

COVID-19 survivors over time. 
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4.2 Implications of These Findings for Long-Term Outcomes 

The findings from these studies have several implications for long-term outcomes of 

COVID-19. Firstly, monitoring D-Dimer and Interleukin-6 levels may aid in as-

sessing disease progression and response to treatment. Secondly, studying these bi-

omarkers could contribute to the development of targeted therapies for long COVID-

19. Finally, understanding the longitudinal changes in these biomarkers is essential 

for identifying individuals at higher risk of developing long COVID-19. 

In conclusion, several studies have investigated D-Dimer and Interleukin-6 levels 

in COVID-19 survivors. Elevated levels of both biomarkers have been associated 

with increased disease severity, mortality, and thrombotic events. Longitudinal stud-

ies are needed to elucidate the underlying mechanisms and establish evidence-based 

guidelines for managing long-term outcomes of COVID-19[7][24][12]. 

4.3 Interpretation of the Results 

The results of the study shed light on the association between D-Dimer and Interleu-

kin-6 levels in COVID-19 survivors. Several studies have shown that elevated levels 

of both biomarkers are associated with increased disease severity, mortality, and 

thrombotic events. Longitudinal studies have also indicated that IL-6 levels decrease 

over time in COVID-19 survivors. However, it is unclear how D-Dimer levels evolve 

in COVID-19 survivors over time.  

The findings suggest that monitoring D-Dimer and Interleukin-6 levels in COVID-

19 survivors may aid in assessing disease progression and response to treatment. Ele-

vated D-Dimer levels have been associated with an increased risk of thrombotic 

events, while increased IL-6 levels have been linked to long COVID-19. These bi-

omarkers could potentially serve as valuable indicators for predicting disease severity 

and long-term outcomes of COVID-19. 

4.4 Limitations of the Study 

While the study provides valuable insights into the role of D-Dimer and Interleukin-6 

levels in COVID-19 survivors, it is important to acknowledge its limitations [1]. First-

ly, most studies included in the analysis were observational in nature, which limits the 

ability to establish causality [8]. Further research, such as randomized controlled tri-

als, is needed to confirm these associations [14]. 

Secondly, there was heterogeneity among the included studies in terms of sample 

size, patient characteristics, and measurement methods for D-Dimer and Interleukin-6 

levels. This heterogeneity may introduce bias and affect the generalizability of the 

findings. Standardization of measurement methods and larger sample sizes would 

enhance the reliability and validity of future studies. 

Thirdly, the studies included in the analysis were conducted at different time 

points during the pandemic. The evolving nature of COVID-19 and changes in treat-

ment strategies over time may influence the interpretation of the results. Future stud-
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ies should consider these temporal factors to provide more accurate and up-to-date 

information [4]. 

Lastly, while D-Dimer and Interleukin-6 levels have shown promise as biomarkers 

for predicting disease severity and long-term outcomes, they are not standalone indi-

cators. Other clinical, laboratory, and imaging parameters should be considered in 

conjunction with these biomarkers to provide a comprehensive assessment of 

COVID-19 patients [2]. 

In conclusion, while elevated D-Dimer and Interleukin-6 levels have been associ-

ated with increased disease severity and long-term complications in COVID-19 survi-

vors, further research is needed to establish causality and overcome limitations such 

as heterogeneity among studies. Standardization of measurement methods and con-

sideration of temporal factors would enhance the reliability and validity of future 

studies. 

4.5 Suggested Areas for Future Research 

Future research should focus on standardizing measurement methods for D-Dimer 

and Interleukin-6 levels to enhance comparability across studies. Large-scale random-

ized controlled trials are needed to establish causality between these biomarkers and 

disease severity or long-term outcomes of COVID-19. Moreover, longitudinal studies 

are needed to investigate how D-Dimer levels evolve over time in COVID-19 survi-

vors. 

In addition to these areas, future research could explore other potential biomarkers 

for predicting disease severity or long-term outcomes of COVID-19. For instance, 

recent studies have investigated the role of other inflammatory markers such as C-

reactive protein (CRP) and ferritin. Investigating these markers alongside D-Dimer 

and Interleukin-6 could provide a more comprehensive assessment of COVID-19 

patients. 

In conclusion, while elevated D-Dimer and Interleukin-6 levels have been associ-

ated with increased disease severity and long-term complications in COVID-19 survi-

vors, further research is needed to establish causality and overcome limitations such 

as heterogeneity among studies. Standardization of measurement methods, large-scale 

randomized controlled trials, longitudinal studies investigating biomarker evolution 

over time, and exploration of other potential biomarkers would enhance our under-

standing of COVID-19 pathophysiology. 

 

5 Conclusion 

The literature review on “A Comparative Analysis of D-Dimer and Interleukin-6 Lev-

els in COVID-19 Survivors: Implications for Long-term Outcomes” has provided 

valuable insights into the role of D-Dimer and Interleukin-6 levels in COVID-19 sur-

vivors. Elevated levels of both biomarkers have been associated with increased dis-

ease severity, mortality, and thrombotic events. Longitudinal studies have also indi-
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cated that IL-6 levels decrease over time in COVID-19 survivors. However, it is un-

clear how D-Dimer levels evolve in COVID-19 survivors over time. 

The findings suggest that monitoring D-Dimer and Interleukin-6 levels in COVID-

19 survivors may aid in assessing disease progression and response to treatment. Ele-

vated D-Dimer levels have been associated with an increased risk of thrombotic 

events, while increased IL-6 levels have been linked to long COVID-19. These bi-

omarkers could potentially serve as valuable indicators for predicting disease severity 

and long-term outcomes of COVID-19. 

Most studies included in the analysis were observational in nature, which limits 

the ability to establish causality. Further research, such as randomized controlled tri-

als, is needed to confirm these associations. There was heterogeneity among the in-

cluded studies in terms of sample size, patient characteristics, and measurement 

methods for D-Dimer and Interleukin-6 levels. This heterogeneity may introduce bias 

and affect the generalizability of the findings. Standardization of measurement meth-

ods and larger sample sizes would enhance the reliability and validity of future stud-

ies. 

The studies included in the analysis were conducted at different time points during 

the pandemic. The evolving nature of COVID-19 and changes in treatment strategies 

over time may influence the interpretation of the results. Future studies should con-

sider these temporal factors to provide more accurate and up-to-date information. 

While D-Dimer and Interleukin-6 levels have shown promise as biomarkers for 

predicting disease severity and long-term outcomes, they are not standalone indica-

tors. Other clinical, laboratory, and imaging parameters should be considered in con-

junction with these biomarkers to provide a comprehensive assessment of COVID-19 

patients. 

Future research should focus on standardizing measurement methods for D-Dimer 

and Interleukin-6 levels to enhance comparability across studies. Large-scale random-

ized controlled trials are needed to establish causality between these biomarkers and 

disease severity or long-term outcomes of COVID-19. Moreover, longitudinal studies 

are needed to investigate how D-Dimer levels evolve over time in COVID-19 survi-

vors. 

In conclusion, while elevated D-Dimer and Interleukin-6 levels have been associ-

ated with increased disease severity and long-term complications in COVID-19 survi-

vors, further research is needed to establish causality and overcome limitations such 

as heterogeneity among studies. Standardization of measurement methods, large-scale 

randomized controlled trials, longitudinal studies investigating biomarker evolution 

over time, and exploration of other potential biomarkers would enhance our under-

standing of COVID-19 pathophysiology. 
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