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Clinical Significance of the Relationship Between D-dimer and
Erythrocyte Distribution Width in Covid-19 Patients

Covid-19 Hastalarinda D-dimer ve Eritrosit Dagilim Genisligi Arasindaki iligskinin Klinik Onemi

Mustafa Karagiille

Eskisehir Yunus Emre State Hospital, Department of Hematology, Eskisehir, Turkiye

ABSTRACT

Introduction: Red cell distribution width (RDW) is a marker that
can be used in the presence of systemic inflammation and
evaluating thromboembolic condition.We aimed to evaluate the
relationship between RDW and the level of D-dimer known as
related to adverse events in Coronavirus disease 2019 (COVID-
19) in this study.

Methods: One hundred twenty two patients with COVID-19 and
62 healthy individuals with age and sex-matched were enrolled in
the present study. The patients were divided into two groups
based on evaluating their D-dimer level. The first group contained
45 patients with higher D-dimer level whereas the second group
contained 77 patients with normal D-dimer level.

Results: RDWvalues were found to be higher in patients with
COVID-19 and higher D-dimer level than patients with normal D-
dimer level and control group. These results were found to be
statistically significant (P=0.006 and P=0.013, respectively).
Among patients with COVID-19, a positive correlation was
observed between RDW and D-dimer level (r=0.270, P=0.003).
Among the various variables associated with higher D-dimer in
multivariate logistic regression analyses, RDW detected an
independent predictor of higher D-dimer in COVID-19 patients
(95% CI: CI:0.322-0.979, P=0.042).

Conclusion: The results indicated that high RDW values in
patients with COVID-19 disease could be used as a marker in
clinical follow-up of patients as D-dimer.
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) is among an
important pandemic affecting the whole World
nowadays. World Health Organization (WHO) reported
COVID-19 as a novel coronavirus and defined its factor
as severe acute respiratory syndrome coronavirus-2
(SARS-Cov-2) (1,2).1t is

pathogens can trigger inflammatory response and

known that infectious

OZET

Girig: Eritrosit dagihm genisligi (RDW), sistemik inflamasyon
varliginda ve tromboembolik durumu  degerlendirmede
kullanilabilen bir belirtectir. Bu calismada, Coronavirus hastaligi
2019'da (COVID-19) advers olaylarla iligkili oldugu bilinen D-dimer
duzeyi ile RDW arasindaki iliskiyi degerlendirmeyi amagladik.
Yontemler: Bu galismaya yas ve cinsiyet agisindan uyumlu 122
COVID-19'lu hasta ve 62 saglikli birey dahil edildi. Hastalar D-
dimer dizeylerinin degerlendiriimesine goére iki gruba ayrildi.
Birinci grup D-dimer diizeyi daha ylksek olan 45 hastayi, ikinci
grup ise normal D-dimer diizeyi olan 77 hastay! igeriyordu.
Bulgular: D-dimer diizeyi ylksek olan Covid-19 hastalarindaki
RDW degerleri, D-dimer diizeyi normal olan Covid-19 hastalari ve
kontrol grubuna gére daha vyiksek bulundu. Bu sonuglar
istatistiksel olarak anlamliydi (sirasiyla P=0,006 ve P=0,013).
COVID-19 hastalan arasinda RDW ile D-dimer dlzeyi arasinda
pozitif bir korelasyon gézlendi (r=0.270, P=0.003). Cok degiskenli
lojistik regresyon analizlerinde yuksek D-dimer ile iligkili cesitli
degiskenler arasinda RDW'nin, D-dimerin yiiksek oldugu Covid-19
hastalarinda bagimsiz bir belirte¢ oldugu saptandi (%95 CI: Cl:
Cl:0.322-0.979, P=0.042).

Sonug: Sonuglar, COVID-19 hastaligi olan hastalarda yulksek
RDW degerlerinin D-dimer gibi hastalarin klinik takibinde bir
belirte¢ olarak kullanilabilecegini gostermistir

Anahtar Kelimeler: Eritrosit dagilim genisligi, D-dimer, belirteg

thromboembolic events vital for host defence in patients
with COVID-19. These incidents encountered especially
in serious and critical cases can show themselves in
various conditions such as myovascular thrombosis,
venous, pulmonary thromboembolism and acute arterial
thrombosis (3-6). Although, the pathogenesis of SARS-
CoV-2 could not be well-defined, coagulation test
abnormalities can be seen without bleeding signs in the
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early stage of its infection. Among these tests,
fibrinogen degradation products and an increase in the
level of D-dimer are characteristic features. D-dimer
analyses are the tests having low spesifity, high
sensitivity and negative predictive value in cases with
suspicious of thromboembolic disease (5-8).

Red cell distribution witdh (RDW) is a simple, cheap
and easily accesible marker commonly used in clinical
evaluations to measure variations in red blood cell size
or red blood cell volume as part of a complete blood
count (9). It is frequently used as a guide to diagnose
anemia (iron deficiency and thalassemia trait). A normal
range for red cell distribution width is 11.2 to 14 percent
in adult females and 11.2 to 13.4 percent in adult
males. In addition, existence of systemic inflammation
and thromboembolic cases may lead to an increase in
RDW (9,10). Literature studies are present related to
RDW in patients with pulmonary embolism and venous
thromboembolic cases and it was reported that there
could be a relationship with thrombosis (11-13).

The aim of this study is to examine the changes in
RDW and investigate its relationship with increased
level of D-dimer

during inflammatory period and

thromboembolic cases in patients with COVID-19.

METHODS

One hundred twenty two patients with COVID-19
diagnosed by using real time polimer chain reaction
(PCR) and thoracic computerized tomography (CT) and
62 healthy individuals with age and sex-matched were
enrolled in the present study. The files and hospital
records of the patients and healthy individuals were
reviewed. The patients with COVID-19 were divided
into two groups based on their D-dimer level. The first
group contained 45 patients with higher D-dimer level
whereas the second group contained 77 patients with
normal D-dimer level (normal range:0-243 ng/mL).
Among patients with COVID-19, patients with disorders

of kidney and liver function, thyroid dysfunctions,

diabetes mellitus, hypertension, cardiovascular disease,
chronic obstructive pulmonary disease, deficiency of
vitamin B12 and folic acid were excluded from the

study.

Laboratory Analysis
The complete blood count have been performed in the
same analyzer, Mindray BC-6200, which is routinely
checked every month in the central laboratory of our
institution. Standard tubes with constant amount of
ethylene diamine—tetra acetic acid have been used.
The measurements of D-dimer level were determined
quantitativly by a Coagulation Analyzer (ACL TOP 300)

using latex enhanced immunoassay technique.

Statistical Analysis
All  statistical
Statistical Package for the Social Sciences (SPSS) 15.0
Package (SPSS Inc., Chicago, IL, USA). Descriptive

statistics were presented as arithmetic mean =

analyses were performed with the

Standard deviation. The significance of the mean
differences between groups was assessed by Student’s
and one-way ANOVA.

assessed by Chi-squared test for categorical variables.

t-test Differences were
Relationships between variables were tested using
Spearmen’s correlation analysis. Receiver Operating
Characteristic (ROC) curve graphics were used in the
comparison of sensitivity and specificity. The effect of
various variables on D-dimer high group in patients with
COVID-19 was analyzed with logistic regression
analyses. P values of less than 0.05 were regarded as

significant.

RESULTS

It was observed that there was no significance between
higher D-dimer and normal D-dimer patients with
COVID-19 and control group in terms of gender and
age (P=0.066 and P=0.977, respectively). RDW values

were 14.03+1.48, 13.35+0.94 and 13.39+1.17 for
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Table 1. Baseline clinical laboratory and demographic
characteristics of D-dimer high and normal group in patients

with COVID-19
D-dimer high D-dimer normal p
group in patients group in patients value
with COVID-19 with COVID-19
(n=45) (n=77)

Age, years 544 +17.5 49.0+125 0.055
Male/Female, / /
n (%) 23(51.1)/ 22(48.9)  31(40.3)/ 46(59.7)  0.246
Ferritin,
ng/mL 232.56 + 245.59 160.20 + 157.61 0.137
CRP, mg/L 37.79 £ 89.70 8.75+£9.27 0.046
INR 1.08 £0.24 1.07£0.13 0.620
Leucocyte,
<10%/L 5.28 +1.26 5.97 £2.07 0.072
Platelet, 210.26 + 58.98 21524 £5405  0.886
x10%/L e e ’
Hemoglobin, <0.00
gldL 12.99 + 1.65 14.60 + 1.90 o1
RDW, % 14.03 +1.48 13.35+0.94 0.006

All data mean+SD, RDW: Red cell distribution witdh, ESR: Erythrocyte
sedimentation rate, CRP: C-reactive protein, INR: International normalized

ratio.

Table 2. Baseline clinical laboratory and demographic
characteristics of D-dimer normal group in patients with COVID-

19 and controls

D-dimer normal Controls p value

group in patients (n=62)

with COVID-19

(n=77)

Age, years 49.0+125 504 £5.9 0.782
'r\]"?,'/‘:)’ Female,  3140.3)/46(59.7) 31(50)/31(50)  0.253
Leucocyte,
x10%/L 597 £2.07 6.71 £1.30 0.026
Platelet, 247.66
x10%L 215.24 + 54.05 57.81 0.003
Hemoglobin, 14.60 + 1.90 1472+126  0.907
g/dL
RDW, % 13.35+0.94 13.39 £ 1.17 0.987

All data mean+SD, RDW: Red cell distribution witdh, CRP: C-reactive

protein.

D-dimer high group in patients with COVID-19, D-dimer
normal group in patients with COVID-19 and control
group, respectively. RDW values on D-dimer high
group in patients with COVID-19 were found to be
different from D-dimer normal group in patients with
COVID-19 and control group. These results were
found to be statistically significant (P=0.006 and
P=0.013, respectively) (Figure 1). It was observed that
there was no significant differences between D-dimer
normal group in patients with COVID-19 and control
group (P=0.987). Main laboratory properties of three
groups were summarized in Tables 1 and 2.

20,00

P =0.004

18,004

P =0.006 H P =0.987
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14,00

Red Cell Distribution Width

12,00

10,00+

T T
D-dimer normal group in Controls

T
D-dimer high group in
i patients with coviDis

patients with COVID-19

Figure 1. Comparison of red cell distribution witdh in
covid-19 patients and control group.
A positive correlation was observed between RDW and
the level of D-dimer in patients with COVID-19 disease
(r=0.270, P=0.003) (Figure. 2). The
correlation analysis are presented in Table 3. When

results of

assesing higher D-dimer levels of RDW was evaluated
by ROC curve analyses among patients with COVID-
19, a cut-off value was observed as 13.35 and
sensitivity as 64%, specificity as 56% and P=0.001
(Area under curve:0.658, 95 % Confidence interval [CI]
:0.566-0.749)(Figure. 3).

Among the various variables associated with higher D-
dimer in multivariate logistic regression analyses, RDW

remained an independent predictor of higher D-dimer in
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COVID-19 patients (95% CI: CI:0.322-0.979, P=0.042).
In addition, the gender was found to be significant of
this patients. The results of multivariate logistic
regression anlayses were presented in Table 4. Ethical
approval was obtained from Eskisehir Osmangazi
University Non-Interventional Clinical Research Ethics
Committee with the date of 29.09.2020 and the number

of 29.

4000004

%0

3000,00]

[el-]

2000,00-] (o]

r=0.270

DISCUSSION

In this study, corelations between the levels of RDW
and D-dimer in patients with COVID-19 were evaluated.
The values of RDW in higher D-dimer patients with
COVID-19 were found to be higher than normal D-
dimer patients with COVID-19 and control group. A
positive correlation was observed between the levels of
D-dimer and RDW in patients with COVID-19.

Table 3. The correlation between RDW and others
parameters according to D-dimer in COVID-19 patients

D-Dimer
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oG P o 30

P =0.003

T
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10,00 12,00 14,00 16,00 1800 20,00

Red Cell Distribution Width

r p value
Age, years 0.224 0.013
Ferritin, ng/mL 0.108 0.299
CRP, mg/L 0.384 <0.0001
Leucocyte, x10°/L -0.183 0.044
Platelet, x10°/L -0.080 0.379
Hemoglobin, g/dL -0.380 <0.0001
RDW, % 0.270 0.003

Figure 2. Correlation between D-dimer and red cell
distribution witdh in COVID-19 patients.
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/ RDW 13.35

o / AUC 0.658

[ 95 % Cl 0.566-0.749
Sensitivity 64 %
Specificity 56 %

0.2 J P value 0.001
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Figure 3. Receiver-operating characteristic curve of the
red cell distribution witdh to predict D-dimer high group in
COVID-9 patients.

RDW: Red cell distribution witdh, CRP: C-reactive protein

Although the pathogenesis of events resulted in making
patients with COVID-19 prone to thrombosis and an
increase in D-dimer levels was not fully identified, it was
thought that several factors are responsible for this
case (14). These are uncontrolled pro-inflammatory and
anti-inflammatory responses during viral infections,
epithelial cell dysfunction, an increase in the levels of
hypoxia and blood viscosity in severe cases, generation
of signalling pathways and thrombosis occuring as a
result of increasing transcriptions factors dependant on
hypoxia addition to comorbid status in patients,
additional systemic diseases of patients, long-stay
(14,15).

intravascular

patient and applied invasive treatment

Moreover, sepsis and disseminated
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coagulopathy can be developed during this process
(16,17).

D-dimer occurs when fibrin clot produced during
activation of coagulation system in the cruciate
ligaments is broken by a plasmin. It is thouhgt that the
level of D-dimer represents the dynamic equilibrium
between curdling and lysis (18). It was reported that the
risk of pulmonary embolism recurrence and recurrent
venous thromboembolism in high D-dimer patients are
high and therefore following the levels of D-dimer is
suggested as a marker to evaluate the treatment of
pulmonary embolism (19). Clinically, negative D-dimer
tests exclude thromboembolic patients. Using this test
applying additional

reduces the necessity of

interventional processes (20).

Table 4. Effects of various variables on D-dimer high in
patients with COVID-19 in multivariate logistic regression
analyses.

Odds 95 % p value
ratio Confidence
Interval
Age, years 1.008 0.970-1.048 0.684
Gender 0.273 0.087-0.859 0.026
Ferritin,
ng/mL 0.998 0.994-1.002 0.325
CRP, mg/L 0.994 0.900-0.990 0.018
INR L0615 018-63.861 0.977
Leucocyte, 1.252
x10%/L 0.902-1.738 0.179
Platelet, 0.998
x10%L 0.988-1.009 0.720
.561

RDW, % 0.56 0.322-0.979 0.042

RDW: Red cell distribution witdh, CRP: C-reactive protein, INR:
international normalized ratio.

COVID-19 pneumonia, limited to the reported case
reports, is evaluated as a triggering factor for venous
thromboembolism and causal relationship in cases
lacking predisposing factors (21,22).The level of D-
in patients with COVID-19
limitations in itself for the determination of evaluating

dimer involves some

the thromboembolic situation. Because an increase in

the levels of D-dimer can be observed in severe
COVID-19 pneumonia without embolism and during the
development of acute respiratory distress syndrome
(23). In addition, it is known that high D-dimer level is
always related to adverse events during the clinical
progress of COVID-19 patients (24,25). Zhang et al.(17)
in their study suggested that higher D-dimer levels in
COVID-19 patients could be used as a marker to
determine the mortality rates and clinic follow-up. Gao
et al. (24) reported that high D-dimer levels not only
were related with severe COVID-19 patients but also
had clinical importance in estimating the level of
seriousness of the disease in early stage. Leonard-
Lorant et al. (25) found the levels of D-dimer high in
patients with acute pulmonary embolism diagnosed by
the pulmonary CT angiography. They also reported that
-aised D-dimer levels in COVID-19 patients could be
‘he direct results of systemic inflammatory response
sendrome, seconder high thrombosis activation or
SARS-CoV-2 itself (25).

Recent studies showed that RDW was related with

many thromboembolic cases and prognosis. Being part

of complete blood cell count, RDW reflects the
heterogeneity of red blood cell size as a marker for
anisocytosis  (26,27). The pathophysiology of

anisocytosis and rising RDW levels in thromboembolic
circumtances are still a matter of debate. Some
evidences showed that it acts as acute phase

reactants. Besides, in another hypothesis, it was

RDW was
prothrombothic effects of red blood cells and some

suggested that related with raised
genetic factors (27). Recents studies indicated that
RDW was increased in relations with decreased oxygen
saturation and hypoxemia. Hypoxia can increase bone
marrow erythropoiesis by regulating the production of
erythropoetin by kidney, resulting in releasing variable-
size red blood cells in circulating system (28). Kuguk et
al. (11) determined that high RDW levels was an
marker for rates in acute

independent mortality
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pulmonery thromboembolism. Sunnetgioglu et al. (12)
determined that RDW levels was found to be high
compared with segmental involvement in patients with
thrombus in the main pulmonary artery and that it was
related with the levels of RDW and D-dimer in proximal
thrombus immobilization. Celik et al. (13) established
that the levels of RDW and D-dimer were high in
patients with pulmonary embolism and that RDW and
D-dimer determined by the logictic regression analyses
were independent predictors of pulmonary embolism. It
was suggested that RDW could be used as a marker
for diagnosing patients withpulmonary embolism (13).
Patients with COVID-19 are clinically classified in its
entirety according to the intensity of symptoms. A few
patiens can be entirely asemptomatic and the large part
of patients can show lighter and moderate symptoms.
Furthermore, severe cases in which hypoxemia findings
can be seen and central cyanoses can be accompanied
and critical cases leading to respiratory insufficiency
and multiple organ failure can be observed (29). It is
foreseen that changes occuring in RDW values could
be important in our clinical practice when taken into
account of the importance of the clinical progress and
D-dimer levels in COVID-19 patients. In our study,
RDW values in COVID-19 patients were found to be
higher than normal D-dimer level patients and control
group, relationship was observed between RDW and D-
dimer levels in COVID-19 patients and higher D-dimer
levels in patients was evaluated by ROC and logictic
regression analyses. Based on these findings, it could
be thought that RDW was important in COVID-19
patients and might be used as a useful marker in the
clinical practice.

There were some limitations in our study. Among these
were that it was a retrospective cross-sectional study,
that patients with higher D-dimer level could not be
evaluated by pulmonary CT angiography and that RDW
values could not be evaluated in subgroups created by

clinical classification due to the insufficient number of

patients.

CONCLUSION

In summary, our study showed that there could be
changes in RDW values of COVID-19 patients, these
changes could be linked with D-dimer levels in COVID-
19 patients and higher RDW values in COVID-19
patients could be used as a marker in the clinical
practice as D-dimer. We believe that this study will
guide the prospective multicentered studies evaluating
the RDW values in COVID-19 patients.
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