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Abstract 

Background: Mean platelet volume (MPV) and red cell distribution width (RDW) values are components of complete blood count 
(CBC) which is a routine, cheap and fast test used in the evaluation of patients admitted to the emergency department (ED). The 
present study aimed to investigate RDW and MPV values in patients with Novel Coronavirus Disease 2019 (COVID-19) admitted 
to intensive care units (ICU) or wards from the ED.  

Methods: A retrospective data analysis of patients who were admitted to Ankara City Hospital ICUs and wards with the diagnosis 
of COVID-19 was performed. Group 1 included patients admitted to ICUs and Group 2 included those admitted to wards. 

Results: A total of 127 patients were admitted with a COVID-19 diagnosis. Mean age in Group 1 and Group 2 were 46±17 and 
41±14, respectively. The number of patients admitted to ICU (Group 1) was 46 (36.2%), and the number of patients admitted to 
wards (Group 2) was 81 (63.7%). Of all patients, 122 patients (96.06%) were discharged and 5 patients (3.9%) died. RDW values in 
Group 1 was higher than those in Group 2 (p<0,001). Similarly, MPV was higher in Group 1 than Group 2 (p<0,001).

Conclusion: In patients with COVID-19, RDW and MPV values are higher in those admitted to ICU than patients admitted to 
wards from the ED. 
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INTRODUCTION

Novel Coronavirus Disease 2019 (COVID-19) was 
initially announced in Wuhan city of Hubei State, China 
as pneumonia with unidentified origin on December 
31, 2019 by World Health Organization (WHO) China 
Country Office (1). The outbreak immediately spread to 
countries out of China and WHO declared COVID-19 as 
pandemic on March 11, 2020 (1). COVID-19 has a severe 
course particularly in patients with chronic conditions 
or immunodeficiency and is associated with increased 
mortality (2). As vaccine trials are ongoing, new mutants of 
the virus are identified (3). Early diagnosis and treatment 
plays a key role in the management of COVID-19 viral 
infection with high transmission and fatality rates. WHO 
recommended Real Time-Polymerase Chain Reaction (RT-
PCR) as definitive method for detection of COVID-19, 
however it is not helpful for assessment of disease severity 
(4, 5). Several various biochemical and inflammatory 
markers were shown to be associated with the severity of 
COVID-19 (6).

Platelets (PLTs) play a substantial role in the recognition 
of injured endothelium, aggregation around site of injury, 
clot formation and also interaction with leukocytes for the 
initiation of inflammation (7-9). Certain proinflammatory 
molecules such as cytokines, chemokines and interleukins 
are stored in granules located in PLT and then released 
following activation. Mean platelet volume (MPV) value 
is an important indicator of PLT activation and has been 
shown to increase in states of infection and inflammation 
in previous reports (7-9). Moreover, increase in MPV 
values were shown to be associated with mortality in 
COVID-19 patients (10).

Red blood cell distribution width (RDW) is an indicator of 
heterogeneity in erythrocyte volume (11). Measurement of 
RDW is traditionally used in the differential diagnosis of 
anemia. Furthermore, RDW was shown to be a powerful 
predictor of morbidity and mortality in various patient 
populations (11). Increase in RDW value was shown to be 
correlated with the severity of COVID-19 (12).

Complete blood count tests, including RDW and MPV 
values, are easily accessible and measurable. They are also 
cheap routine blood tests providing rapid results for the 
evaluation of patients in emergency departments (ED). 
The present study aimed to investigate the use of RDW 
and MPV values for guidance in the decision of admitting 
patients with COVID-19 to ICUs or wards from the ED.

MATERIALS AND METHODS

The  study  was  approved  by  the  Ethical  Committee  of 
Ankara City Hospital (Date: 09/12/2020, No: E1-20-854).

The present study was conducted in Ankara City Hospital, 
a tertiary care healthcare facility located in Ankara, Turkey. 
The study was approved by the Ethical Committee of 
Ankara City Hospital. Retrospective analysis of patients 
presenting to the ED and admitted to ICU or wards after 
being diagnosed with COVID-19 via RT-PCR test or chest 
computed tomography findings consistent with COVID-19 
pneumonia, between March 20, 2020 and April 10, 2020 
was performed. All of the patients were over 18 years old. 
COVID-19 diagnosis of patients with chest CT findings 
compatible with COVID-19 was settled by consultation of 
the ED physician, radiologist, infectious disease specialists 
and ICU physicians. Patients diagnosed with COVID-19 
via RT-PCR test or chest CT were excluded in the presence 
of chronic conditions (diabetes, myocardial infarction, etc.).

Patients were divided into two groups as patients admitted 
to ICU (Group 1) and those admitted to wards (Group 
2). Group 1 included patients with severe pneumonia 
defined by WHO criteria (severe pneumonia adolescent 
or adult: fever or suspected respiratory infection, plus 
one of the following: respiratory rate > 30 breaths/min; 
severe respiratory distress; or SpO2 ≤ 93% on room air 
(13)) and admitted to ICUs. Group 2 included patients 
admitted to wards who lack severe pneumonia criteria or 
recommendation for admission to ICU by an infectious 
diseases specialist. 

Demographic characteristics, Complete Blood Count 
(CBC) results, RDW and MPV values measured in the 
ED presentation of each patient were obtained from the 
hospital medical records system. The reference ranges in 
our hematology laboratory are as follows: Red Blood Cell 
(RBC), 4-5.65 x10^12/L; RDW, 11.5-16 %; Hemoglobin 
(Hb), 12.5-17.2g/dL; White Blood Cell (WBC) count: 3.6-
10.5 x10^9/L; PLT, 160-400 x10^9/L; and MPV, 6-10 fL. 
RT-PCR detection kit (SARS-CoV-2 (2019-nCoV) qPCR 
Detection Kit, Bioeksen R&D Technologies Ltd. Turkey) 
was used for COVID-19 diagnosis. 

Components of CBC including RDW and MPV values of 
patients in both groups were evaluated.

Statistical Analyses

Continuous variables were presented as mean ± standard 
deviation and median (interquartile quartiles). Normality 
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was tested by calculation of skewness and kurtosis for all 
continuous variables. Unpaired t test was used to compare 
normally distributed continuous variables between two 
independent groups. Mann–Whitney U test was used to 
test non-normally distributed continuous variables. A 
p value of <0.05 was considered significant for all tests. 
Statistical Package for the Social Sciences (SPSS version 
11.0, SPSS Inc., Chicago, IL, USA) was used.

RESULTS

During the study period, 271 patients were diagnosed 
with the COVID-19 disease and admitted to the hospital 
(128 patients to ICUs, 143 patients to wards). Of those, 144 
patients (53.1%) with chronic diseases were excluded from 
the study. The remaining 127 patients were evaluated. 
The number of male patients was 71 (55.9%). Mean age 
was 46±17 years in Group 1 and 41±14 in Group 2, the 
difference was statistically significant (p: 0.013), (Table 
1). The number of patients in Group 1 was 46 (36.2), and 
it was 81 (63.7%) in Group 2. The number of discharged 
patients in the entire study population was 122 (96.06%) 
and five patients died (3.9%), all of which were patients 
admitted to ICUs (Group 1). 

Table 1. Study group characteristics

Parameters Group 1
(Patients 
admitted to 
ICUs)

Group 2
(Patients 
admitted to 
wards)

p

Patient age 
(years)

46 ± 17 41 ± 14 0.013*

WBC (109/L) 6.5 (9.6-4.6) 6.35 (7.6-5.2) 0.031*

RBC (1012/L) 4.44 ± 0.91 4.89 ± 0.48 0.005*

Hb (g/dL) 13.3 (14.8-11.1) 14.1  (15.2-13.2) 0.006*

RDW (%) 15.9 (14.6-16.7) 13 (14-12.6) < 0.001*

PLT count 
(109/L)

175 ± 90 256 ± 61 < 0.001*

MPV (fL) 9.49 ± 1.31 8.10 ± 0.93 < 0.001*
*p values indicate differences between ICU and non-ICU patients. p 
< 0.05 was considered statistically significant. Continuous variables 
were presented as mean ± standart deviation and median (interquartile 
quartiles).  Hb; Hemoglobin, ICU; Intensive Care Unit, MPV; Mean 
Platelet Volume, PLT; Platelet, RBC; Red Blood Cell, RDW; Red Blood 
Cell Distribution Width, WBC; White Blood Cell

WBC count in Group 1 (median:  6.5, range: 9.6-4.6) was 
higher than Group 2 (median: 6.35, range: 5.2-7.6), and it 
was statistically significant (p: 0.031). RBC count in Group 

1 patients (mean: 4.44 ± 0.91)  was lower than Group 2 
(mean: 4.89 ± 0.48, p: 0.005). Hb values were lower in 
Group 1 patients (median: 13.3, range: 11.1-14.8)  than 
those in Group 2 (median: 14.1, range 13.2-15.2, p: 0.006) 
(Table 1).

RDW value in patients in Group 1 (median: 15.9, range: 
14.6- 16.7)  was significantly higher than patients in Group 
2 (median: 13, range 12.6-14, p<0.001). PLT count of 
patients in Group 1 (median: 15.9, range: 14.6-16.7)  was 
lower than those in Group 2 (median: 13, range: 12.6-14, 
p<0.001). MPV value in patients in Group 1 (mean 9.49 ± 
1.31) was higher than those in Group 2 (mean: 8.10 ± 0.93 
fL, p<0.001).

DISCUSSION

The severity of the disease in COVID-19 was shown to be 
associated with increasing age (14). In the present study 
patients admitted to ICUs (Group 1) were older than 
patients admited to wards (Group 2). However, mean age 
in both groups were younger than 50 years old. Median 
age of patients with severe and non-severe COVID-19 in 
the study by Zhenga et al. was similar with the present 
study (15). Despite the limited number of patients, it 
is widely accepted that COVID-19 is more common in 
middle-aged patients and the prognosis of the disease 
may be poor even in the absence of comorbid conditions 
in this patient population. 

Moderate increase in WBC count values in patients with 
severe COVID-19 and a significant increase in WBC 
count values in patients who died due to COVID-19 
disease were reported (6, 16). Similarly, the present study 
detected increased WBC count values in patients with 
severe COVID-19 who were admitted to ICUs than those 
admitted to wards.

RDW was shown to be a useful predictor of morbidity 
and mortality in a wide range of conditions including 
sepsis, pneumonia and other respiratory diseases (6, 11, 
17-19). Severe COVID-19 was shown to be associated 
with decreased Hb and hematocrit values while RDW 
was correlated with the severity of COVID-19 (10). On 
the other hand, another study pointed out a significant 
decrease in Hb related with increased pro-inflammatory 
cytokines in patients with severe and critical COVID-19 
(20). In consistence with the above-mentioned findings, 
the present study also detected decreased RBC and Hb 
count and increased RDW in patients with COVID-19 
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who were admitted to ICUs. Increase in RDW value was 
shown to be associated with the inflammatory response 
thus indicating decreased life turnover of blood cells 
in peripheral circulation and increased production in 
bone marrow (14, 21-23).  Various pathophysiological 
mechanisms might have played a role in the decrease of 
RBC and Hb values while RDW is increased in severe 
COVID-19 cases including a gradual increase in anemia 
driven by immune injury leading to bone marrow 
suppression. Compensatory efforts including hyperplasia 
in erythrocyte cell series and release of immature red 
blood cells to peripheral circulation might have resulted 
in the RDW increase (12, 19).

Previous reports demonstrated that prognosis in patients 
with various diseases who require admission is associated 
with decreased PLT and increased MPV values (6, 7, 9, 24, 
25). 

Decreased PLT count was reported to be one of the most 
common laboratory findings in COVID-19 and associated 
with increased mortality and disease severity suggesting 
its use as a prognostic parameter (15, 20, 26, 25). Besides, 

MPV value is an important indicator of PLT activation 
that has been shown to increase in states of infection 
and inflammation in previous reports (7-9).  Güçlü et 
al. reported that a decrease in the number of PLT and 
an increase in MPV were associated with mortality in 
COVID-19 patients (10). Furthermore, the present study 
also demonstrated decreased PLT and increased MPV 
values in COVID-19 patients admitted to ICU. PLTs 
play a dynamic role in COVID-19 as they also do in the 
inflammatory response to many viral diseases. Thus, 
one can use alterations in PLT parameters for escalating 
treatment strategies and decision making for admission to 
ICUs (28, 29).  

Considering all the results obtained in the present study 
and referred previous studies, one can assume that 
increased RDW and MPV values in COVID-19 indicate 
initiation of PLT activation and severe inflammation in 
patients admitted to ICUs, even in their initial presentation 
to the ED.

The main limitation of the current study was the 
retrospective design in a single center. Besides, patients’ 
data regarding the time period between symptom onset 
and ED presentation were missing. The sample size was 
not large enough due to the exclusion of patients with 
comorbid conditions, which may interact with CBC 

parameters.  

In conclusion, RDW and MPV values were higher in 
those admitted to ICUs than patients admitted towards in 
patients with COVID-19. RDW and MPV values could be 
indicative of the severity of COVID-19 infection and the 
prognosis of the disease.
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