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COVID-19 has a worldwide distribution; however, there is no effective diagnosis

marker, especially for the mild-type COVID-19. The purpose of the current study was

China to identify parameters for mild-type COVID-19. We retrospectively analyzed a single-
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1 | INTRODUCTION

Beginning in December 2019, some unusual pneumonia cases oc-
curred in Wuhan, a central city located in the middle of China with a
population of 11 million. The pneumonia spread throughout China,
and at the same time, the pneumonia appeared worldwide.”?> By
complete gene sequencing of alveolar lavage fluid, a B-coronavirus
associated with human serious acute respiratory syndrome (SARS)
was found. The source virus was named as SARS-CoV-2 and the
pneumonia was named COVID-19.%°

Because COVID-19 originated from a Huanan seafood market,
infected animals were thought to be the viral host. SARS-CoV-2 was

center data of patients with mild COVID-19. Forty patients diagnosed with COVID-19
were enrolled. Peripheral blood indices between the admission and discharge times
were collected and analyzed. The platelet distribution width (PDW) was shown to
be an indicator of significant change. The receiver operating characteristic curve for
PDW was 0.7; the sensitivity and specificity for PDW were 82.5% and 55.0%, respec-
tively. Therefore, a potential diagnostic value of PDW for mild-type COVID-19 was
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transmitted among people by coughing and sneezing with a potent
infectivity like other viral pneumonias.4 RT-PCR of SARS-CoV-2 is
the gold standard to diagnose COVID-19. Of note, nucleic acid test-
ing requires a long turnaround time, a confirmed P2 laboratory, ex-
pensive equipment, and skilled researchers.”> Moreover, nucleic acid
testing has a 20% false-positive rate.

Currently, effective drugs and vaccines for the treatment of
COVID-19 are limited. COVID-19 has three types according to the se-
verity of disease: mild, serious, and critical. Patients infected with the se-
rious and critical types have been the focus of clinicians and researchers
due to the high mortality rate; patients with mild-type infections have
mild symptoms and a good prognosis.” Nearly 50-75% of the COVID-19
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subjects are asymptomatic.? In this study, we kept a watchful eye on
patients with mild-type infections. Because of the atypical symptoms,
patients with mild-type infections are more likely neglected and post a
threat to healthy people. We investigated meaningful parameters for
the diagnosis of COVID-19 by analyzing routine blood testing results.

2 | MATERIALS AND METHODS

We retrospectively studied 40 patients who were confirmed to have
SARS-CoV-2 infections at the Leishenshan Hospital in Wuhan. The
enrolled patients had mild-type COVID-19 with hospital stays be-
tween February and May 2020. Patient age and sex were recorded.

According to the different indices of admission and discharge,
the data were separated into admission and discharge groups. The
white blood cell (WBC) count, red blood cell (RBC) count, hemoglo-
bin (Hb) concentration, platelet (PLT) count, neutrophil (N) count,
percentage of neutrophils (N %), lymphocyte (L) count, percentage
of lymphocytes (L %), monocyte count, percentage of monocytes,
neutrophil ratio (NR), mean platelet volume (MPV), platelet distri-
bution width (PDW), alanine aminotransferase (ALT) concentration,
aspartate amino transferase (AST) concentration, and y-glutamyl
transpeptidase (rGT) concentration were recorded.

The exclusion criteria were as follows: more than mild disease on
admission and co-morbid diseases, such as hypertension, diabetes,
and tumors.

Blood specimens were harvested into tubes containing potas-
sium ethylenediaminetetraacetic acid (EDTA) after collection from
the cephalic vein and analyzed on an automatic hematology analyzer.

The results of the sex- and age-matched healthy people were
collected for receiver operating characteristic (ROC) curve analysis.

This research was approved by the Ethics Committee of The
Second Affiliated Hospital of Dalian Medical University . Every pa-
tient signed an informed consent for using the medical data.

2.1 | Statistical analyses

Data were analyzed using SPSS 20.0 software. Continuous variables
are shown as the mean +standard error (SE). Paired t test analysis
was performed to access the differences between the admission and
discharge groups. The ROC curve was used to create the area under
the curve (AUC). Statistical significance was considered to be a p
value <0.05.

3 | RESULTS

The demographic data of the enrolled 40 patients are shown in
Table 1. The mean age was 58.98 + 14.15 years (range, 21-89 years);
the number of males and females was equal. There were no serious-

and critical-type patients, and there no patient deaths.

TABLE 1 Demographic data of enrolled patients

Parameters

Age

Sex (male/female)

58.98 + 14.15 years

20/20

TABLE 2 Laboratory examination changes for patients in the
admission and discharge groups

Admission group  Discharge group  p value
WBC (x10°/L) 5.602 +1.47 5.273 +1.40 0.163
RBC (x10?/L) 4.104 +0.586 4.22+0.552  0.056
Hb (g/L) 125.9 +23.2 128.7 £15.9 0.281
PLT (x10%/L) 241.1 + 69.9 227.2+56.4 0.198
N 3.27+1.08 3.09 £0.92 0.204
N (%) 56.89 +11.657  54.255+ 9.965 0.0624
L 1.682 £ 0.584 1.722 +0.557 0.467
L (%) 30.415 £ 8.56 32+ 6.887 0.178
Monocyte 0.478 £ 0.170 0.479 £0.1762  0.985
Monocyte % 9.05+2.534 9.26 +2.471 0.645
MPV (fL) 10.61+1.44 10.52 +0.719 0.7458
PDW (fL) 11.75 £ 1.227 12.23 +1.485 0.0186*
ALT 27.915 + 22.618 24.3+9.149 0.2894
AST 23.83+15.72 19.825 + 3.814 0.0959
rGT 37.885 +40.911 33.55+21.997  0.2962

Note: Only the change in PDW was significantly different between the
two groups (p < 0.05); there were no obvious changes for the other

indices (p > 0.05).

TABLE 3 Demographic data of healthy people

Parameters

Age 53.35+£12.82y

Sex (male/female) 20/20

Hematologic indices (WBC, RBC, Hb, PLT, N, N%, monocyte,
monocyte %, MPV, PDW, ALT, AST, and rGT) at the time of admis-
sion and upon discharge were collected and analyzed (Table 2).

Based on the above research results, PDW was selected for
further study. A control group comprised of 40 healthy people was
assembled; the sex and age were matched with the COVID-19 pa-
tients. The admission and control groups had an equal variance. The
control group demographic data are shown in Table 3.

The PDW changes between the admission and control groups
are shown in Table 4. There was a significant difference between the
two groups (p < 0.05).

The AUC of PDW was 0.70, the cutoff value was 12.7 fL, and
the sensitivity and specificity were 82.5% and 55.0%, respectively
(Table 5, Figure 1).
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TABLE 4 PDW changes between the admission and control
groups

Admission group Control group p value

PDW (fL) 11.75 +1.227 13.18 +0.321 0.0003*
TABLE 5 Characters of ROC

Characteristic
Area under the ROC curve (AUC) 0.70
Youden index J 0.375
Associated criterion <12.7
Sensitivity 82.5
Specificity 55.0
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FIGURE 1 ROC curve of the PDW

4 | DISCUSSION

COVID-19 is a new pneumonia caused by infection with SARS-
CoV-2, which is a member of B-coronaviruses; there are no stand-
ardized laboratory markers for diagnosing SARS-CoV-2.71° The
presentation of COVID-19 includes chills, respiratory symptoms,
and diarrhea in the early stage, while multiple organ dysfunction
syndrome (MODS), septic shock, and coagulation dysfunction char-
acterize the serious stage.11 Several studies have reported the he-
matologic parameters of serious and critical types of SARS-CoV-2
infections.’** Lymphocyte and PLT counts are thought to be pa-
rameters reflecting the degree of infection and inflammation.!®
D-dimer and PLT counts have been shown to be indices for serious-
type COVID-19 patientsm; however, there has been no study fo-
cused on mild-type COVID-19.

We had planned to identify indices for the diagnosis of mild-type
COVID-19 according to routine blood tests in the current study.
Because some of the patients did not have all of the relevant laboratory
test results, such as CD4" T cells, CD8" T cells, B cells, and NK cells,'>1¢
more attention was paid to the serious-type COVID-19 patients.

Based on the present research, based on a comparison of the
admission and discharge groups, only the change in PDW was signifi-
cantly different between the two groups. PDW was then selected
for further research. PDW was compared with the healthy group;
the AUC of PDW was 0.7, and the cutoff value was <12.7 fL; thus,
values of PDW <12.7 should suggest the possibility of COVID-19.

Platelets function in hemostasis, coagulation, innate immunity,
and inflammatory responses.'> PDW has been reported in patients
with hemorrhagic fever with renal syndrome caused by Hantaan
virust’; PDW has been suggested to be associated with coronary
heart disease,'® in chronic hepatitis B infection,’ and in type 2
diabetes mellitus?®; however, there are no reports involving PDW
and COVID-19. We conclude that PDW changes occur in COVID-19
patients and demonstrate an association between the PDW and
COVID-19 infections.

5 | CONCLUSION

In the study, we included 40 patients with confirmed COVID-19
infections from one center. The PDW was shown to be a potential
marker for diagnosis of the mild-type of COVID-19. Indeed, the PDW
from a routine peripheral blood examination could suggest SARS-
CoV-2 infections to physicians when the value is <12.7 fL.
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