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ABSTRACT

Objective: The epidemic which caused by the SARS-CoV-2 virus were defined as COVID-19) and declared as a global pandemic by the World
Health Organization (WHQ) on March, 2020. Nowadays, many biochemical parameters related to the diagnosis and prognosis of COVID-19 are
being investigated. Therefore, we aimed to evaluate D-dimer and neutrophil/lymphocyte ratios (NLR) of COVID-19 patients whom applied to
Karapinar State Hospital.

Methods: Patients which consisted of 2523, whom diagnosed with COVID-19 between 11 March 2019 and 29 July 2021 at Karapinar State
Hospital were included in the study. Age, gender and social history of the patients were recorded. From the results, the relationships between
D-dimer and hemogram were evaluated.

Results: There was a high correlation between the variables HCT and HGB, PLT and PCT, NEUT# and WBC, and MCH and MCV (r=0.981, r=0.944,
r=0.923, r=0.925). In addition, there was a high correlation between RBC and HCT and between RBC and HGB variables (r=0.852, r=0.795). There
was a moderate correlation between WBC and MO#, MCHC and MCH, PDW and MPV (r=0.562, r=0.639, r=0.64). All the relationships between
these variables were positive, and the value of the correlated parameter increases linearly by unit. Also, the highest positive relationships were
between HCT and HGB, PLT and PCT, NEUT# and WBC, MCH and MCV. Moreover, D-dimer and NLR were not correlated (r=—0.015, p=0.49).

Conclusion: In the study, no correlation was observed between D-dimer and neutrophil/lymphocyte ratios of COVID-19 patients. So, more

comprehensive and further studies are needed to clarify these results.
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1. INTRODUCTION

On March 2020, the epidemic caused by the SARS-CoV-2
virus was declared as a global pandemic by the World Health
Organization (WHO) (1). The virus was identified on January,
2020 as a new coronavirus that has not been detected in
humans before. It was named as SARS-CoV-2 because of it’s
showing similarity to the causative SARS-CoV virus. SARS-CoV-2
virus is also thought to be transmitted from animals to humans
by a zoonotic infection like SARS-CoV and MERS-CoV (2).

Compared to the non-COVID-19 infections, several studies
reported significantly lower WBC or neutrophil counts in
the early stages of the disease, although the mean WBC
count does not exceed the lower limit to classify them as
leukopenia or neutropenia (3). As conversely, leukocyte and
neutrophil counts were found to be higher in severe groups
with progression of COVID-19 disease, consistent with
retrospective studies and other meta-analyses (4). These
increase is a result of the susceptibility of secondary bacterial

infections in severe COVID-19 (5). Lymphocytopenia is also
observed in patients with positive COVID-19. The frequency
of lymphopenia suggests that COVID-19 may have an
effect on lymphocytes, especially T lymphocytes, including
depletion of CD4* and CD8* cells, as did SARS-CoV (6, 7).

D-dimer composed of two D fragments of the fibrin, and
formed by the activation of the plasmin enzyme. D-dimer
display the activation of fibrinolysis and coagulation systems.
Elevated D-dimer levels may be observed in physiological
and pathological conditions such as surgery, cancer and
inflammation (8). The increase in D-dimer value of infected
patients is more pronounced in critically ill patients (9).
Higher D-dimer levels were observed in non-survivors with
COVID-19 compared to the survivors at hospital admission.
Therefore, D-dimer monitoring will be helpful for patient
triage and management. Several studies suggest that D-dimer
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levels greater than 1 pg/L may be implicated as a marker for
severe COVID-19 and mortality (10).

The diagnosis of COVID-19 should be based on clinical and
epidemiological history, etiological diagnostic tests that
support the diagnosis of infection and/or complications.
There are few studies showing the relationship between
D-dimer and neutrophil/lymphocyte ratios (NLR) and
COVID-19. Hematological and biochemical parameters
are very important in the diagnosis, prognosis and clinical
assessments of COVID-19. So, further and comprehensive
studies are needed to clarify this topic. In this study, we
aimed to evaluate the relation between D-dimer and NLR in
patients with COVID-19.

2. METHODS

In this single centered retrospective study, a total of 2523
consecutive patients with COVID-19 (between 18-65 year)
who were admitted to Karapinar State Hospital between
March 2019 and July 2021 were enrolled in the study. The
clinical characteristics and laboratory results were obtained.
The measurement of D-dimer was performed with Mindray
BS-800 (Mindray Bio-Medical Electronics Co., Ltd, Shenzhen,
China) clinical chemistry analyzer. D-Dimer concentration was
determined by particle-enhanced immunoturbidimetricassay
method. Hemogram parameters (neutrophil, lymphocyte,
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HGB, HCT etc.) were performed with Mindray BC-6800
(Mindray Bio-Medical Electronics Co., Ltd, Shenzhen, China)
heamology analyzer which analyzes complete blood count
based on laser light scattering (forward and light scatter)
and side fluorescent light. The approval of the research was
obtained from the ethics committee of Necmettin Erbakan
University Medicine Faculty (The date, 03.09.2021; the
number, 2021/3375), and all the participants signed their
consents before the study.

2.1. Statistical Analysis

To evaluate the data, SPPS 25 (IBM Corp. Released 2017. IBM
SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM
Corp.) statistical package program was used. JASP statistical
package program was used to obtain the heatmap graph. In
the study, descriptive statistics (mean, standard deviation,
median value, minimum, maximum, number and percentile)

were given for categorical and continuous variables.

The relationship between two continuous variables was
evaluated with the Pearson Correlation coefficient, and if the
parametric test prerequisites were not linear, the Spearman
correlation coefficient was used for evaluation. Less than 0.05
and 0.01 p values were considered as statistically significant.
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Figure 1. Heatmap Graph (The heatmap graph shows correlations as symmetrically).
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Table 1. Descriptive statistics of D-dimer and hemogram parameters in COVID-19 patients.

Parameter Minimum Maximum Std. Deviation
WBC, (x10°/L) 2523 0.400 32.590 6.8819 2.9966
LYMPH#, (x10°/L) 2523 0.000 7.150 1.5144 0.7543
LYMPH%, (CV%) 2523 0.000 63.500 24.0327 11.1627
MONO¥#, (x10°/L) 2523 0.000 2.100 0.4523 0.2241
MONO%, (CV%) 2523 0.000 30.000 6.8864 2.8140
RBC, (x10'/L) 2523 0.000 8.120 4.7111 0.6460
HGB, (g/dL) 2523 0.000 19.400 13.2141 1.8761
HCT, (%) 2523 0.000 65.800 39.7547 5.3874
McCV, (fL) 2523 0.000 124.900 84.5555 6.3561
MCH, (pg) 2523 0.000 43.900 28.1160 2.5354
MCHC, (g/dL) 2523 0.000 35.800 33.1893 1.3398
PLT, (10%/pL) 2522 0.000 976.000 2433727 101.0509
MPV, (fL) 2523 0.000 14.000 9.48962 1.1957
PCT, (%) 2523 0.000 0.830 0.2259 0.0837
PDW, (%) 2523 0.000 19.200 16.1481 0.6130
NEUT#, (x10°/L) 2523 0.000 29.280 4.8242 2.8021
NEUT%, (CV%) 2523 0.000 96.900 67.6218 12.9114
EOS#, (x10°/L) 2523 0.000 0.970 0.0757 0.1031
EOS%, (CV%) 2523 0.000 12.100 1.1440 1.4152
NLR 2521 0.298 69.484 4.2305 4.3313
D-dimer, (pg/mL) 627 100 10000 1236.664 1424.3491

WBC: White blood cell, LY#: Lymphocyte, LY%: Lymphocyte percentage, MONO#: Monocyte, MONO%: Monocyte percentage, RBC: Red blood cell, HGB:
Hemoglobin, HCT: Hematocrit, MCV: Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MCHC: Mean corpuscular hemoglobin concentration,
PLT: Platelet, MPV: Mean platelet volume, PCT: Plateletcrit, PDW: Platelet distribution width, NEUT#: Neutrophil, NEUT%:Neutrophil percentage, EOS#:
Eosinophil, EOS%: Eosinophil percentage, NLR: Neutrophil/lymphocyte ratio

3. RESULTS

All inter-variable relations were evaluated with Spearman
correlation coefficient. As shown in Table 1 and 2, there was a
high correlation between the variables HCT and HGB, PLT and
PCT, NEUT# and WBC, and MCH and MCV (r=0.981, r=0.944,
r=0.923, r=0.925). In addition, there was a high correlation
between RBC and HCT and between RBC and HGB variables
(r=0.852, r=0.795). There was a moderate correlation
between WBC and MO#, MCHC and MCH, PDW and MPV

(r=0.562, r=0.639, r=0.64). All the relationships between
these variables were positive, and the value of the correlated
parameter increases linearly by unit as increases. According
to Figure 1, the highest positive relationships were observed
between HCT and HGB, PLT and PCT, NEUT# and WBC, MCH
and MCV. No correlation was observed between D-dimer and
NLR in patients with COVID-19 (r=—0.015, p=0.49).
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Table 2. Relationships between D-dimer and hemogram parameters.
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WBC: White blood cell, LY#: Lymphocyte, LY%: Lymphocyte percentage, MONO#: Monocyte, MONO%: Monocyte percentage, RBC: Red blood cell, HGB:
Hemoglobin, HCT: Hematocrit, MCV: Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MCHC: Mean corpuscular hemoglobin concentration,
PLT: Platelet, MPV: Mean platelet volume, PCT: Plateletcrit, PDW: Platelet distribution width, NEUT#: Neutrophil, NEUT%: Neutrophil percentage, EOS#:
Eosinophil, EOS%: Eosinophil percentage, NLR: Neutrophil/lymphocyte ratio, *p<0.05, ** p<0.01,*** p<0.001

4. DISCUSSION

From the beginning of the COVID-19 epidemic, the countries
surrounding China became the epicenter of the epidemic,
and then spread to the whole world that causes the death

of millions of people. Scientific studies are very important
in terms of struggle with COVID-19 disease (11). Therefore,
clinical studies are mainly focus on COVID-19. In these
clinical studies, determining the relationship of hemogram
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and D-dimer may provide valuable information about the
disease, and contribute to the diagnosis and prognosis (12).

The fibrinolytic system breakdown the fibrin system after
the clot formation. The D-dimer, which contains the two D
fragments of fibrin, is formed by the activation of the plasmin
enzyme. This indicates the presence of a broken down fibrin
in the bloodstream. Moreover, D-dimer represents activation
of coagulation and fibrinolysis systems (13). As common, the
D-dimertestis usedin clinical practice to exclude the diagnosis
of deep vein thrombosis (DVT), pulmonary embolism (PE)
and to confirm the diagnosis of disseminated intravascular
coagulation (DIC) (14, 15). De Monyé et al. declared that
D-dimer levels are elevated in almost all patients with severe
DVT. Also, D-dimer elevation may be observed in pathological
and physiological conditions (16).

Many studies have been conducted examining the
relationship between D-dimer levels and the severity of
COVID-19 disease. In a case-control study, Spiezia et al.
reported that forty-four COVID-19 patients had increased
D-dimer levels with compared the control subjects (17). A
recent study declared that D-dimer levels of non-intensive
care unit and intensive care unit COVID-19 patients were
determined as 1299 and 11.870 pg/L, respectively (18). In
our study, D-dimer levels were determined as 1236.664 ug/
mL in 627 COVID-19 patients. After hospitalization, elevated
D-dimer levels of COVID-19 patients show persistence of
multiorgan failure and a precursor to the development of
disseminated intravascular coagulation (19). Moreover, a
new study demonstrated that total antioxidant status and
calculated oxidative stress index levels were correlated with
CRP, fibrinogen and D-dimer levels (20). From the studies,
it is stated that COVID-19 patients with D-dimer >1000 ng/
ml have a 20 times higher risk of mortality which compared
to those with lower D-dimer values (21). The D-dimer levels
of COVID-19 patients was determined as 1236.664 ug/mL
in our study (Table 1). In another study, D-dimer and CRP
levels were found to be higher in those with pneumonia
than in those without pneumonia (p=0.001 and p=0.001,
respectively) (22).

Neutrophils are one of the vital immune cells of the human
body. When pathogenic microorganisms invade the body,
immune cells tend to rapidly provide chemotactic activation
to the site of infection and play a role in host defense and
immune regulation (23). Several studies were declared that
neutrophils play an significant role in the pathophysiology of
COVID-19, especially in the severity of disease. As similar with
our study (4.8242x10°/L), some reports highlight increased
neutrophil levels in COVID-19 patients (3.4x10°/L) (24, 25).

Lymphocytes are the main effector cells of the human
immune response. The number of lymphocytes in the body
is closely related to the body’s immune and defense system
against pathogenic microorganisms and negatively correlates
with the degree of inflammation (26). As similar with the
presented study (1.5144 x10°/L), a study reported that
lymphocyte levels were decreased in COVID-19 patients (1.3
x10°/L) (27). Also, NLR were determined as 2.4 in patients

with COVID-19, as similar with our study 4.2. In the study, we
determined that there was no correlation between D-dimer
and neutrophil/lymphocyte ratios of COVID-19 patients (r=-
0.015, p=0.719 (Table 2). On the basis of our analysis, further
studies with multi-centers are necessary to clarify these
results.

5. CONCLUSION

Nowadays, D dimer levels and neutrophil/lymphocyte ratios
are used for the evaluation of COVID-19 patients. As far as
we know, the relation of D-dimer and neutrophil/lymphocyte
ratios of COVID-19 patients were not evaluated in studies,
yet. From the study, there was no relation between D-dimer
and neutrophil/lymphocyte ratios of COVID-19 patients. In
conclusion, more sample and prospective studies are needed
to elucidate the relationship between D dimer and NLR in
COVID-19 disease for clinical evaluations. The presence of
comorbidity of the COVID-19 patients was not questioned.
Also, patients with COVID-19 were aged between 18-65
years. As a retrospective study, our study has a limitation to
obtain the all findings of the COVID-19 patients.

Conflict of interests

The authors declare that they have no competing interests.

Financial Disclosure

All authors declare no financial support.

Ethical approval

The study approval was obtained from Necmettin Erbakan
University Meram Faculty of Medicine, Non-interventional
Clinical Trials Ethics Committee (approval number:
2021/3375)

REFERENCES

[1] Cucinotta D, Vanelli M. WHO Declares COVID-19 a Pandemic.
Acta Biomed 2020;91(1):157-160.

[2] Haider N, Rothman-Ostrow P, Osman AY, Arruda LB,
Macfarlane-Berry L, Elton L. COVID-19-Zoonosis or Emerging
Infectious Disease ? Front Public Health 2020;8:596944.

[3] Zhao Y, Nie HX, Hu K, Wu X, Zhang Y, Wang M. Abnormal
immunity of non-survivors with COVID-19: predictors for
mortality. Infect Dis Poverty 2020;9:108.

[4] Ponti G, Maccaferri M, Ruini C, Tomasi A, Ozben T. Biomarkers
associated with COVID-19 disease progression. Crit Rev Clin
Lab Sci 2020;57(6):389-399.

[5] Karatas M, Yasar-Duman M, Tiinger A, Cilli F, Aydemir S, Ozenci
V. Secondary bacterial infections and antimicrobial resistance
in COVID-19: comparative evaluation of pre-pandemic and
pandemic-era, a retrospective single center study. Ann Clin
Microbiol Antimicrob 2021;20:51.

[6] Rodriguez-Morales AJ, Cardona-Ospina JA, Gutiérrez-Ocampo
E, Villamizar-Pefia R, Holguin-Rivera Y, Escalera-Antezana

Clin Exp Health Sci 2022; 12: 824-829

DOI: 10.33808/clinexphealthsci.1029009



D-Dimer and Neutrophil/Lymphocyte Ratios of COVID-19 Patients

| Original Article |

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

[15]

[16]

(17]

JP. Clinical, laboratory and imaging features of COVID-19: A
systematic review and meta-analysis. Travel Med Infect Dis
2020;34:101623.

Pascarella G, Strumia A, Piliego C, Bruno F, Del Buono R, Costa
F. COVID-19 diagnosis and management: a comprehensive
review. J Intern Med 2020;288(2):192-206.

Rostami M, Mansouritorghabeh H. D-dimer level in
COVID-19 infection: A systematic review. Expert Rev Hematol
2020;13(11):1265-1275.

Liu X, Zhang R, He G. Hematological findings in coronavirus
disease 2019: indications of progression of disease. Ann
Hematol 2020;99(7):1421-1428.

Iba T, Levy JH, Levi M, Thachil J. Coagulopathy in COVID-19. J
Thromb Haemost 2020;18(9):2103-2109.

LiY, Deng, Ye L, Sun H, Du S, Huang H. Clinical Significance of
Plasma D-Dimer in COVID-19 Mortality. Front Med (Lausanne)
2021;8:638097.

Vandenberg O, Martiny D, Rochas O, van Belkum A, Kozlakidis
Z. Considerations for diagnostic COVID-19 tests. Nat Rev
Microbiol 2021;19(3):171-183.

Gaffney PJ. Breakdown products of fibrin and fibrinogen:
Molecular mechanisms and clinical implications. J Clin Pathol
Suppl (R Coll Pathol) 1980;14:10-17.

Halaby R, Popma CJ, Cohen A, Chi G, Zacarkim MR, Romero
G et al. D-Dimer elevation and adverse outcomes. J Thromb
Thromboly 2015;39(1):55-59.

Adam SS, Key NS, Greenberg CS. D-dimer antigen: current
concepts and future prospects. Blood 2009;113(13):2878-
2887.

De Monyé W, Sanson BJ, Mac Gillavry MR, Pattynama PM,
Blller HR. Embolus location affects the sensitivity of a rapid
quantitative D-dimer assay in the diagnosis of pulmonary
embolism. J Respir Crit Care Med 2002;165(3):345-348.
Spiezia L, Boscolo A, Poletto F, Cerruti L, Tiberio |, Campello
E. COVID-19-Related severe hypercoagulability in patients

(18]

(19]

(20]

[21]

(22]

(23]

(24]

[25]

(26]

(27]

admitted to intensive care unit for acute respiratory failure.
Thromb Haemost 2020;120(6):998-1000.

Aloisio E, Serafini L, Chibireva M, Dolci A, Panteghini M.
Hypoalbuminemia and elevated D-dimer in COVID-19
patients: a call for result harmonization. Clin Chem Lab Med
2020;58(11):e255-e256.

Uniivar A. COVID-19 and Coagulopathy. Journal of Advanced
Studies in Health Sciences 2020;3:53-62.

Dogan S, Bal T, GCabalak M, Dikmen N, Yagoobi H, Ozcan
0. Oxidative stress index can be a new marker related to
disease severity in COVID-19. Turkish Journal of Biochemistry
2021;46(4):349-357.

Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z. Clinical course and
risk factors for mortality of adult inpatients with COVID-19
in Wuhan, China: a retrospective cohort study. Lancet
2020;395(10229):1054-1062.

Simer §, Ural O, Aktug-Demir N. Clinical and laboratory
characteristics of COVID-19 cases followed in Selcuk University
Faculty of Medicine. Klimik Derg 2020;33(2):122-127.

Yeo A, Henningham A, Fantino E. Increased susceptibility
of airway epithelial cells from ataxia-telangiectasia to S.
pneumoniae infection due to oxidative damage and impaired
innate immunity. Sci Rep 2019;9:1-10.

Ponti G, Maccaferri M, Ruini C, Tomasi A, Ozben T. Biomarkers
associated with COVID-19 disease progression. Crit Rev Clin
Lab Sci 2020;57(6):389-399.

Guan W-J, Ni Z-Y, Hu Y, Liang W-H, Ou C-Q, He J-X. Clinical
characteristics of coronavirus disease 2019 in china. N Engl J
Med 2020;382:1708-1720.

Yang A, Liu J, Tao W, Li H. The diagnostic and predictive
role of NLR, d-NLR and PLR in COVID-19 patients. Int
Immunopharmacol 2020;84:106504.

WangJ, Li Q, Yin Y, Zhang Y, Cao Y, Lin X. Excessive Neutrophils
and neutrophil extracellular traps in COVID-19. Front Immunol
2020;11:2063.

How to cite this article: Kader S, Akdag T, Sariyildiz L, Ozel Z. Evaluation of D-Dimer and Neutrophil/Lymphocyte Ratios of COVID-19
Patients Whom Applied to Karapinar State Hospital. Clin Exp Health Sci 2022; 12: 824-829. DOI: 10.33808/clinexphealthsci.1029009

Clin Exp Health Sci 2022; 12: 824-829

829

DOI: 10.33808/clinexphealthsci.1029009



