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Abstract 

 

Background: COVID-19, caused by the SARS-COV-2 virus, is a 

contagious and potentially fatal disease that is commonly 

diagnosed using real-time reverse polymerase chain reaction 

(RT-PCR) assay. Studies have shown that the D-dimer level and 

the features of hematological exams can offer important 

prognostic value of the patients. This study aimed to describe 

data about the routine hematology features and D-Dimer 

levels of hospitalized COVID-19 patients in Sidoarjo Regional 

Hospital. Methods: This study used a retrospective, cross 

sectional, observational approach with descriptive analysis. 

Medical records of 167 COVID-19 patient were collected based 

on the criteria. The outcomes of the D-dimer and complete 

blood count of the patients were summarized. Results: 

According to the findings, the number of the patients with 

COVID-19, 53 (31.7%) were between the ages of 31 and 35, 

and at least 36 (21.6%) were between the ages of 17 and 30. 

Prominent hematology routine outcomes were the number of 

patients with anemia (103 or 61.7%), neutrophilia (105 or 

62.9%), and lymphocytopenia (129 or 77.2%). The D-dimer 

value increased by 93 (55.7%) patients among 167 COVID-19 

patients. Conclusion: Therefore, monitoring the patient's 

routine hematological presentation and D-dimer level during 

treatment is essential for preventing mortality and morbidity. 

 

Keywords: COVID-19, D-dimer, SARS-CoV-2, routine 

hematology 
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INTRODUCTION 
COVID-19 infection is a fatal respiratory disease if untreated. The initial name of betacoronavirus 

disease was SARS-COV-2 Coronaviruses (COV) and the 2019 Coronavirus Novel (2019-nCov). 

Nevertheless, the World Health Organization (WHO) changed its name to COVID-19, or Coronavirus 

Disease 2019, instead. The number of cases continues to increase since it first appeared in the city of 

Wuhan, China, at the end of 2019. It is estimated that the first person infected in Indonesia on March 

2, 2020, was a tourist (Handayani et al., 2020). 

Studies have demonstrated the prognostic significance of D-dimer levels, which have emerged 

as a key predictor in COVID-19 patients. discovered a relationship between hsCRP and D-dimer levels 

in COVID-19 patients, specifically in relation to inflammatory markers (Y. Li et al., 2021; Naymagon et 

al., 2020; Yu et al., 2020). D-dimmer is a sign of coagulopathy that is often found in COVID-19 patients 

and is related to the severe condition of the disease (Ardiani et al., 2023). This is because the patient's 

mailto:nugrohoewb@uwks.ac.id
https://doi.org/10.30742/jikw.v13i1.3537
https://doi.org/10.30742/jikw.v13i1.3537


 

 

Routine hematology description and D-dimer COVID-19 patients at Sidoarjo Regional Hospital  

Nugroho Eko Wirawan Budianto, Budhi Setiawan, Nugrahadi Dwi Pasca Budiono 

57 | Page 

D-dimer can increase because of the innate disease carried by the patient (Rostami & 

Mansouritorghabeh, 2020).  D-dimer is known as a strong indicator of morbidity and mortality among 

COVID-19 patients (Gungor et al., 2021).  

The RT-PCR assay and routine hematological profile screening are particularly useful tools for 

physicians in identifying COVID-19. Numerous COVID-19 studies have employed these tests for disease 

screening and surveillance (Fitriani, 2020; Susilo et al., 2020; Wu et al., 2020). Leucopenia, 

lymphopenia, and increased neutrophil counts are a few hematological presentations that may raise 

the possibility of COVID-19, as well as the quantity of atypical leukocytes (Sabatudung et al., 2023).  

Decreased albumin level and increased lactate dehydrogenase (LDH), SGOT, blood 

sedimentation rate (LED), and C-reactive protein (CRP) levels are also some laboratory abnormalities 

found in COVID-19 patients. Therefore, the purpose of this study was to assess the D-dimer levels and 

routine hematologic characteristics of hospitalized COVID-19 patients at Sidoarjo Regional Hospital. 

 

MATERIALS AND METHODS 
This study was a retrospective cross-sectional secondary data collection study using a quantitative 

descriptive approach. Secondary data were retrieved from the paper medical record database of the 

Sidoarjo Regional Hospital, Sidoarjo, Indonesia. Paper-based medical records of patients older than 18-

year who were clinically diagnosed with COVID-19 were purposefully selected for further analysis. 

Administrative, physical examination, and laboratory data of the patients were collected in the excel 

spreadsheet template. Data on hospitalized COVID-19 patients were collected between May and 

August 2021. Inclusion criteria involved the COVID-19 patient’s medical records that showed positive 

PCR assay and had both, the results of D-dimer test and routine hematology examination. The 

exclusion criteria were pregnancy and severe comorbidities such as renal impairment, hepatic 

diseases, and cardiovascular disorders.    

 

RESULTS 
Table 1. Characteristics of Patients Based on Age and Gender 

Age (year) Male Female % 

17-30 18 18 21.6 

31-45 25 28 31.7 

46-59 20 17 22.1 

≥60 24 17 24.6 

TOTAL 87 80 100 

 

Table 1 shows the 167 COVID-19 patients who fulfilled the requirements for inclusion. According to 

table 1, 52.1% of all patients (87 individuals) were male. The highest percentage of patients was 53 

(31.7%) in the age group 31 to 45 years, and the lowest percentage was 36 (21.6%) in the age group 

17 to 30 years.  

 
Table 2. Patient's Routine Hematology Parameters  

Parameter Results Total (n) Percentage (%) 

Erythrocyte (RBC) Decrease  

Normal  

Increase 

22 

143 

2 

13.2 

85.6 

1.2 

Hemoglobin (HGB) Decrease  

Normal  

Increase 

103 

64 

0 

61.7 

38.3 

0 
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Leucocyte (WBC) Leukopenia  

Normal 

Leukocytosis 

19 

122 

26 

11.4 

73 

15.6 

Monocyte Monocytopenia  

Normal  

Monocytosis 

6 

106 

55 

3.6 

63.5 

32.9 

Neutrophil Neutropenia  

Normal 

Neutrophilia 

13 

49 

105 

7.8 

29.3 

62.9 

Lymphocyte Lymphocytopenia  

Normal  

Lymphocytosis 

129 

26 

12 

77.2 

15.6 

7.2 

Eosinophil 

 

Eosinopenia  

Normal 

Eosinophilia 

0 

160 

7 

0 

95.8 

4.2 

Thrombocyte (PLT) Thrombocytopenia  

Normal 

Thrombocytosis 

24 

122 

21 

14.4 

73 

12.6 

 

Table 2 displays the percentage of COVID-19 patients who had hemoglobin and lymphocyte test 

results that are higher than normal: 103 (61.7%) and 129 (77.2%), respectively. Furthermore, a 

substantial number of 129 (77.2%) COVID-19 patients had neutrophil test values that were greater 

than normal. The results of the tests for erythrocytes, leucocytes, monocytes, eosinophils, and 

thrombocytes among all the patients indicated that the percentage of patients with normal values was 

higher than that with abnormal values.    

According to table 3, there were 93 patients (55.7%) whose D-dimer level was abnormal or 

higher than 500 ng/dL. Male and female distributions were comparable, based on D-dimer 

concentration findings. 

 
Table 3. Gender Overview Based on D-dimer's examination 

Gender Normal Abnormal (>500 ng/dL) 

Male 40 47 

Female 34 46 

Total 74 93 

 

Table 4. Overview of the results of D-dimer's examination based on age 

Age (year) Abnormal (>500 ng/dL) Normal 

17-30 

31-45 

46-59 

≥60 

18 

24 

20 

31 

18 

29 

17 

10 

Total 93 74 

 

Table 4 shows that out of 167 COVID-19 patients, 93 patients (55.7% of the total) had D-dimer 

concentrations greater than 500 ng/dL, whereas 74 patients had normal D-dimer levels. Patients 

who were 60 years of age or older had the highest number (31 or 18.6%), while those in the 17–30 

age range had the lowest (18 or 10.8%). 
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DISCUSSION 
D-dimer analysis and routine complete blood counts (CBC) are crucial for the risk classification 

of COVID-19 patients. In a similar vein, the significance of hematological findings in COVID-19 was 

highlighted by the systemic effect of the virus on the hematopoietic system and hemostasis (Terpos et 

al., 2020).  Laboratory results of COVID-19 patients with severe symptoms showed an increase in CRP, 

increased D-dimer, prothrombin time extension, lymphocytopenia, procalcitonin, neutrophilia, 

albumin, leukopenia, and LDH. In addition, several studies have shown that patients with COVID-19 

can experience anemia and thrombocytopenia (Christensen et al., 2020; Shama et al., 2023).  

The study findings indicated that while the proportion of COVID-19 patients with anemia was 

quite high (103, or 61.7%), the majority of patients (143, or 85.6%) had normal erythrocyte counts. The 

difference in the normal range of the parameters and incidence rate between males and females may 

be the cause of this inconsistency. In addition, if most of the patients had mild anemia and were only 

marginally different from the cutoff value, this specific condition might be possible (Bergamaschi et 

al., 2021).   

The interaction between the Sars-COV-2 virus and hemoglobin molecules can occur via 

erythrocyte receptors, specifically CD147 and CD26. Hemoglobinopathy, which results from this 

interaction, leads to hemolysis and hemoglobin malfunction. Moreover, ferroportin, which produces 

hyperferritinemia, and ferroptosis, which causes iron dysmetabolism, are inhibited by the viral 

hepcidin mimetic effect (Cavezzi et al., 2020). The interpretation of RBC, HGB, and MCV can be normal 

or slightly lowered in the case of a corona virus infection. The average volume of the corpuscular(MCV), 

also referred to as the average volume of erythrocytes and hemoglobin, and the number of 

erythrocytes, or red blood cells (RBC), are known to be correlated (C. Li et al., 2020). Hemolysis, or a 

drop in hemoglobin, may result from the virus's attack on the heme in the 1-beta hemoglobin chain. 

This could lead to anemia (Al-kuraishy et al., 2022). Patients with severe COVID-19 disease have a 

considerably lower hemoglobin values than those with milder variants (Lippi & Mattiuzzi, 2020). 

In this study, the number of patients with neutrophilia (105, or 62.9%), and lymphocytopenia 

(129, or 77.2%) were the prominent outcomes for routine hematology. The neutrophil-to-lymphocyte 

ratio (NLR) characteristics are derived from the number of neutrophils and lymphocytes. Individuals 

with a mild prognosis have lower NLR scores than those who are terminally ill and cannot survive. The 

strength of inflammatory responses is shown by the increase in neutrophils, and immune system 

damage is indicated by the decline in lymphocytes (Prozan et al., 2021). The controlled immune cell 

response modifies the virus's inflammatory level. Consequently, the inflammatory level may be 

predicted using the NLR value. It is feasible to evaluate the COVID-19 risk variables using the greater 

value of the NLR (Liu et al., 2020). Although lymphocytes are only a risk factor for the disease, the value 

of NLR shows good performance, which can be used for diagnosis and disease prognosis (Asghar et al., 

2022; Peng et al., 2020). If the immune system is weak, the virus can enter the body and cause a 

decrease the number of lymphocytes. Because a reduction in lymphocyte count may indicate immune 

system harm, the COVID-19 virus may disrupt the immune system (Mus et al., 2021). 

The results of the D-dimer examination in table 3 and table 4 show that 167 patients with COVID-

19, there were 93 (55.7%) patients who had abnormal outcomes (higher than 500 ng/dL). According 

to previous studies, poor radiological imaging and elevated clinical severity are linked to elevated D-

Dimer levels (Rostami & Mansouritorghabeh, 2020). Higher D-dimer levels upon hospital admission 

have been linked to a higher risk of illness and mortality in SARS-COV-2 infected patients (Amelia et 

al., 2022). Elevated D-dimer levels, illness severity, and mortality were also substantially correlated 

with older adult age and diabetes (Soni et al., 2020). Furthermore, patients with severe COVID-19 

frequently have elevated D-dimer levels, which can indicate the occurrence of ARDS (acute respiratory 

distress syndrome) will occur (Ryadi et al., 2022). 

The result of laboratory examinations in this study showed that the number of the patients with 

thrombocytopenia was 24 (14.4%). This result differed from that of research done in China in 2020 by 

Guan et al., who discovered that leukopenia affects 33.7% of patients, thrombocytopenia affects 36.2% 
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of patients, and lymphocytopenia affects 83.2% of patients (Guan et al., 2020).  According to several 

studies (Guan et al., 2020; Huang et al., 2020; Liu et al., 2020; Zhou et al., 2020), compared with non-

severe cases, patients with severe COVID-19 have lower platelet counts. Patients with 

thrombocytopenia COVID-19 may have disseminated intravascular coagulation (DIC), vascular 

coagulopathy, significant organ injury, or physiological decompensation as contributing factors (Kaiafa 

et al., 2022). 

This preliminary study was limited in a few ways. Initially, a significant portion of medical records 

did not fit the inclusion requirements of the study because the patients had various laboratory tests. 

Second, the study's tiny sample size of medical records and third, the incomplete nature of the test 

results precluded drawing firm conclusions. This means that more research, including statistical 

analysis, is required. 

 

CONCLUSION 
In summary, data from hospitalized COVID-19 patients revealed a notable presence of anemia, 

neutrophilia, and lymphocytopenia. It was found that more than 50% of COVID-19 patients had 

elevated D-dimer concentrations. D-dimer assay and routine hematological examinations are 

essential components of all-encompassing care for COVID-19 patients.  
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