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To investigate the correlation between clinical typing of coronavirus disease-19 patients and risk factors
(age, sex, underlying disease), hematocrit (packed-cell volume), mean erythrocyte volume, standard
deviation of erythrocyte volume distribution width, variation coefficient of erythrocyte distribution width
and other peripheral erythrocyte parameters. Retrospective analysis from January 2020 to March 2020
were coronavirus disease-19, 82 cases of patients, according to the hospital condition grading assessment
can be divided into normal group and the normal group (including heavy type and critically ill patients),
using R*C chi-square statistics of gender and the presence of basic diseases, the binary classification
Logistic regression analysis statistic average age, red blood cells deposited (packed-cell volume), red blood
cell volume, red blood cell volume distribution width standard deviation, red blood cell distribution width
variation coefficient, determine the correlation between. There were differences in age and presence of
underlying diseases (p<0.05); There were no significant differences in hematocrit (packed-cell volume) or
mean erythrocyte volume between the normal and non-normal groups (including severe and critically ill
patients) (p<0.05); There were differences in standard deviation and variation coefficient of erythrocyte
distribution width between the normal group and the non-normal group (including severe and critical
patients) (p<0.05). In coronavirus disease-19 patients, increased age, accompanied by underlying disease,
decreased standard deviation of red blood cell volume distribution width, and increased variation
coefficient of red blood cell distribution width are correlated with the severity of the disease to a certain
extent, and can be used as one of the predictive indicators of the severity of the disease in coronavirus

disease-19 patients.
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According to the coronavirus disease-19 (COVID-19)
Diagnosis and Treatment Protocol (trial version 7), the
most common clinical manifestations of COVID-19 are
fever, dry cough and fatigue, and some patients present
with nasal congestion, runny nose, pharyngeal pain,
myalgia and diarrheal'.In severe cases, dyspnea usually
occurs within a week of onset, and some patients may
rapidly develop acute respiratory distress syndrome
(ARDS), septic shock, metabolic acidosis that is
difficult to correct, and coagulation dysfunction.
Wuhan No. 7 Hospital has been a designated hospital
for the treatment of COVID-19 patients in Wuhan since
January 25, 2020. The collected risk factors and
peripheral blood red blood cell parameters of COVID-19
patients in Wuhan No. 7 Hospital were retrospectively
analyzed to provide reference for the clinical treatment
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of COVID-19. A retrospective study was conducted to
collect 82 patients who visited Wuhan no. 7 hospital on
January 25, 2020 and March 20, 2020. Nucleic acid
tests were performed on pharyngeal swabs and other
specimens and confirmed to be positive for COVID-19,
meeting the common diagnostic criteria for COVID-19.
This study has passed the Hebei Cangzhou combine
traditional Chinese and western medicine hospital
ethics committee approval (batch number: 2020006),
by using the past medical records during the outbreak
of the new champions league, however,
retrospectively analyzed for protection requirements in
Wuhan ward patients unable to sign the informed
consent, and the plan does not involve the patient
privacy, the results may provide a scientific basis for
COVID-19, to promote the use of the approved can be
exempted from informed consent. The diagnosis of the
common type of COVID-19 is based on the diagnosis
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of COVID-19 Diagnosis protocol (Trial Version 5)&!.
Novel coronavirus nucleic acid test of each pharyngeal
swab was positive; common type: with fever, respiratory
symptoms; Imaging findings show signs of peneumonia.
The 82 selected cases were divided into normal group
and non-normal group (including severe and critical
patients) according to the grading assessment of
admission status. Age, hematocrit (packed-cell volume
(PCV)), mean erythrocyte volume (MCV), standard
deviation of erythrocyte volume distribution width
(RDW-SD), and coefficient of variation of erythrocyte
distribution width (RDW-CV) were analyzed. Age,
hematocrit (PCV), mean erythrocyte volume (MCV),
standard deviation of erythrocyte volume distribution
width (RDW-SD), and variation coefficient of
erythrocyte distribution width (RDW-CV) were
statistically  analyzed wusing SPSS  Statistics
20.0 software and dichotomized Logistic regression
analysis. p<0.05 was considered statistically significant.
From January 25, 2020 to March 20, 2020, patients in
The Seventh Hospital of Hubei Province were selected
and confirmed to be positive for COVID-19 through
nucleic acid tests on pharyngeal swabs and other
specimens, which met the diagnostic criteria of Western
medicine for COVID-19. A total of 82 patients were
included in this study. The average age was (63.9+14.4)
y, and there were 43 male patients (52.4 %).Among the
82 patients, 38 (46.3 %) had underlying diseases. As
shown in Table 1. There were differences in age and
presence of underlying diseases between the normal
and non-normal groups (both severe and critically ill)
(p<0.05); There were no significant differences in
hematocrit (PCV) or mean erythrocyte volume (MCV)
between the normal and non-normal groups (including
severe and critically ill patients) (p<0.05); There were
differences in standard deviation (RDW-SD) and
coefficient of variation (RDW-CV) of erythrocyte
distribution width between normal and non-normal
groups (including severe and critical patients) (p<0.05).
As shown in Table 2. There are no predictors of severity
for COVID-19 patients. The Red Cell Distribution

TABLE 1: CORRELATION BETWEEN GENDER,
PRESENCE OR ABSENCE OF UNDERLYING

TABLE 2: CORRELATION AMONG AGE, VARIATION
COEFFICIENT OF ERYTHROCYTE DISTRIBUTION
WIDTH, HEMATOPOIESIS, STANDARD DEVIATION
OF ERYTHROCYTE VOLUME DISTRIBUTION
WIDTH, MEAN ERYTHROCYTE VOLUME AND

SEVERITY OF DISEASE ASSESSMENT IN 82

PATIENTS WITH NEW CROWN

To observe Fartial regression Standard OR
coefficient error

Age 0.053 0.021 0.012 1.054

RDW-CV 1.607 0.590 0.006 4.988

PCV 0.050 0.061 0.414 1.051

RDW-SD -0.358 0.167 0.032 0.699

MCV 0.036 0.033 0.28 1.037

Width (RDW) is one of the commonly reported
parameters in complete blood count (CBC), which
reflects the heterogeneity of Red blood cell (RBC)
volume. Studies have shown that increased erythrocyte
distribution width is associated with lung diseases, such
as community acquired pneumonia (CAP), Chronic
obstructive pulmonary disease (COPD), pulmonary
embolism (PE), etc.*l. In this study, the correlation
between clinical typing of COVID-19 patients and risk
factors (age, sex, underlying disease), hematocrit
(PCV), mean erythrocyte volume (MCV), standard
deviation of erythrocyte volume distribution width
(RDW-SD), wvariation coefficient of erythrocyte
distribution width (RDW-CV) and other peripheral
erythrocyte parameters was studied. It was found that in
patients with COVID-19, increased age, accompanied
by underlying disease, decreased standard deviation of
red blood cell volume distribution width (RDW-SD),
and increased variation coefficient of red blood cell
distribution width (RDW-CV) were correlated with
disease severity to some extent. These results can be
used as one of the predicators of the severity of the
disease in patients with RDW-SD and RDW-CV
COVID-19. Literature reports suggest that the change
of RDW has certain correlation with lung disease, such
as chronic obstructive pulmonary disease (COPD),
such as HuGP!" based on 442 patients with chronic
obstructive pulmonary diseases acute exacerbation of
red blood cell distribution width 1 y of monitoring
analysis, found that 13.75 % or higher red cell

DISEASE AND SEVERITY OF COVID-19 distribution width is 1 y independent risk factors for
ASSESSMENT IN 82 PATIENTS mortality, further confirmed that the red blood cell
Groups Gender Bas‘tic diseas‘es distribution width is patients with chronic obstructive
Male Female Nothing Exist . . .
Ordinary 14 91 23 12 pulmonar'y dlseas:e aggravated an independent predictor
Not the ordinary 29 18 20 27 of mortality. Celik et al.™® found that only erythrocyte
Combined 43 39 43 39 distribution width was an independent predictor of
X2 3.788 4.315 pulmonary thromboembolism among hematological
p 0.052 0.038 parameters, and the sensitivity and specificity of
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erythrocyte distribution width in predicting acute
pulmonary thromboembolism were 20.7 % and 93.4 %.
Braun et al.”®), such as the study analyzed retrospectively
3815 cases of adult patients with community-acquired
pneumonia, found that higher red cell distribution width
>15 % will increase significantly when the patient’s 90
d mortality rate, and higher red cell distribution width
will increase even more complex hospitalization
(defined as at least one the following: hospital mortality
rates, at least 10 d of hospital stay, ICU admission). It is
mentioned in the COVID-19 Diagnosis and Treatment
Protocol (trial wversion 8)!1% that the pulmonary
pathology of COVID-19 patients shows different
degrees of consolidation. The consolidation area mainly
presents diffuse alveolar injury and exudative alveolitis.
Lung lesions in different areas are complex and
changeable, with new and old interlaced. Alveolar
exudate and transparent membrane formation were
observed. Exudate cells are mainly monocytes and
macrophages. Hyperemia, edema, and mononuclear
and lymphocytic infiltrates are seen in the alveolar
septa. A few alveolar hyperinflation, alveolar septal
rupture or cysts formed. Part of the epithelium of
bronchial mucosa at all levels in the lung is exudated,
and exudate and mucus can be seen in the cavity. The
bronchioles and bronchioles are prone to mucous plug
formation. Pulmonary vasculitis, thrombosis (mixed
thrombus, clear thrombus), and thromboembolism are
seen here. The lung tissue is prone to focal hemorrhage
with hemorrhagic infarcts, bacterial and/or fungal
infections. In a long course of illness, alveolar exudation
(fleshy degeneration) and pulmonary interstitial fibrosis
are seen!'"3l. These results suggest that patients with
severe or severe COVID-19 are more likely to have
aggravation of infection, obvious hypoxia, and
thrombosis, and more likely to have increased
erythrocyte distribution width. In our study, standard
deviation (RDW-SD) and coefficient of wvariation
(RDW-CV) of erythrocyte volume distribution width
were selected, and the decrease of RDW-SD and the
increase of RDW-CV were correlated with the severity
of the disease to some extent. The standard deviation of
the width of the RBC volume distribution reflects the
variation of the RBC volume in the peripheral blood
circulation, which may be increased by ineffective
hematopoiesis (e.g., folic acid deficiency, vitamin B12
deficiency, iron deficiency) or by erythrocyte destruction
(e.g., hemolysis, blood transfusion). Any pathologic
change that may affect red cell maturation (e.g.,
nutritional deficiencies, hepatic and renal insufficiency,
inflammatory response, and oxidative stress) can lead
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to an increase in the coeffocient of variation of
erythrocyte distribution width. Meanwhile, RDW-CV
can reflect the changes of red blood cell size over a long
period of time!”.The change is a comprehensive
response. This study is a single-center retrospective
study with limited number of studies and follow-up
time, which may be biased to some extent. Moreover,
the causal relationship between erythrocyte distribution
width and various traditional biological markers is still
unclear, so the specific pathophysiological mechanism
and predictive value of dynamic changes need to be
further studied with larger samples. Although relevant
studies on COVID-19 are still insufficient, clinicians
should pay attention to patients with COVID-19 who
continue to have a high distribution width of red blood
cells, actively look for potential events such as infection,
hypoxia and thrombosis, and actively intervene to
reduce the chance of aggravation of the disease. The
detection of red blood cell distribution width in blood
routine is economical and convenient, which is expected
to be a biological indicator to assess prognosis in the
management of COVID-19 patients. In patients with
COVID-19, increased age, accompanied by underlying
disease, decreased standard deviation of red blood cell
volume distribution width (RDW-SD), and increased
variation coefficient of red blood cell distribution width
(RDW-CV) are correlated with the severity of the
disease to a certain extent, and can be used as one of the
predictive indicators of the severity of the disease in
COVID-19 patients.

Acknowledgements:

This work was supported by Hebei Provincial
Department of Science and Technology 2020 science and
technology to respond to public health events capacity
to enhance the special project (No: 20277745D) .

Conflict of interests

The authors declared no conflict of interest.

REFERENCES

1. General Office of the National Health Commission, Office
of the State Administration of Traditional Chinese Medicine.
Notice on Issuing the New Coronavirus Pneumonia Diagnosis
and Treatment Plan (Trial Version 7) [EB/OL] 2020.

2. Li WB, Dai PJ, Kang SC. Two cases of novel coronavirus
pneumonia complicated with thrombocytopenia. Southwestern
Nat Defense Med 2020;30(05):408-9.

3. General Office of the National Health Commission. Pneumonia
Prevention and Control Plan for Novel Coronavirus Infection
(Fifth Edition) (Medical Letter from the National Health Office
[2020]103) [EB/OL] 2020.

Special Issue 1, 2021



www.ijpsonline.com

4. Montagnana M, Cervellin G, Meschi T, Lippi G. The role of red
blood cell distribution width in cardiovascular and thrombotic
disorders. Clin Chem Lab Med 2011;50(4):635-41.

5. Ozsu S, Ozcelik N, Oztuna F, Ozlu T. Prognostic value of red
cell distribution width in patients with sarcoidosis. Clin Respir
J2015;9(1):34-8.

6. Seyhan EC, Ozgiil MA, Tutar N, Omiir IM, Uysal A, Altin S.
Red blood cell distribution and survival in patients with chronic
obstructive pulmonary disease. J Chron Obstruct Pulmon Dis
2013;10(4):416-24.

7.  Hu GP, Zhou YM, Wu ZL, Li YQ, Liang WQ, Wei LP, et al.
Red blood cell distribution width is an independent predictor
of mortality for an acute exacerbation of CoPD. Int J Tuberc
Lung Dis 2019;23(7):817-23.

8. Celik A, Ozcan IT, Giindes A, Topuz M, Pektas I, Yesil E, et al.
Usefulness of admission hematologic parameters as diagnostic
tools in acute pulmonary embolism. Kaohsiung J Med Sci
2015;31(3):145-9.

9. Braun E, Kheir J, Mashiach T, Naffaa M, Azzam ZS. Is
elevated red cell distribution width a prognostic predictor in
adult patients with community acquired pneumonia? BMC
Infect Dis 2014;14:129.

10. National Health Commission. New Coronavirus Pneumonia
Diagnosis and Treatment Plan (Trial Version 8).

11. Patel KV, Mohanty JG, Kanapuru B, Hesdorffer C, Ershler
WB, Rifkind JM. Association of the red cell distribution
width with red blood cell deformability. Adv Exp Med Biol
2013;765:211-6.

12. Semba RD, Patel KV, Ferrucci L, Sun K, Roy CN, Guralnik
IM, Fried LP. Serum antioxidants and inflammation predict red
cell distribution width in older women: the Women’s Health
and Aging Study I. Clin Nutr 2010;29(5):600-4.

13. Hu ZD, Sun Y, Guo J, Huang YL, Qin BD, Gao Q, et al.
Red blood cell distribution width and neutrophil/lymphocyte
ratio are positively correlated with disease activity in primary
Sjogren’s syndrome. Clin Biochem 2014;47:287-90.

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which
allows others to remix, tweak, and build upon the work non-commercially,
as long as the author is credited and the new creations are licensed under
the identical terms

This article was originally published in a special issue,
“Clinical Research in Pharmaceutical and Biomedical
Sciences” Indian J Pharm Sci 2021:83(1)Spl issue1;93-96

Special Issue 1, 2021

Indian Journal of Pharmaceutical Sciences 96



