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Abstract

The coronavirus disease 19 (COVID-19) is a highly transmittable viral infection caused by the
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). SARS-CoV-2 utilizes
metallocarboxyl peptidase angiotensin receptor (ACE) 2 to gain entry into human cells. Activation
of several proteases facilitates the interaction of viral spike proteins (S1) and ACE2 receptor. This
leads to cleavage of host ACE2 receptors. ACE2 activity counterbalances the angiotensin Il effect,
its loss may lead to elevated angiotensin Il levels with modulation of platelet function, size and
activity.

COVID-19 disease encompasses a spectrum of systemic involvement far beyond respiratory
failure alone. Several features of this disease, including the etiology of acute kidney injury (AKI)
and the hypercoagulable state, remain poorly understood. Here, we show that there is a high
incidence of AKI (81%) in the critically ill adults with COVID-19 in the setting of elevated D-
dimer, elevated ferritin, C reactive protein (CRP) and lactate dehydrogenase (LDH) levels.
Strikingly, there were unique features of platelets in these patients, including larger, more granular
platelets and a higher mean platelet volume (MPV). There was a significant correlation between
measured D-dimer levels and MVP; but a negative correlation between MPV and glomerular
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filtration rates (GFR) in critically ill cohort. Our data suggests that activated platelets may play a
role in renal failure and possibly hypercoagulability status in COVID19 patients.
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Introduction:

The coronavirus disease 19 (COVID-19) is a highly transmittable viral infection caused by
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)(1). On presentation,
most infected individuals exhibit dry cough, dyspnea, and bilateral ground-glass opacities on
radiographic images(2). While the critical importance of respiratory derangement in
COVID-19 is well appreciated, several clinical features of COVID-19 infection remain
poorly understood including the increased incidence of thromboembolic disease despite
being on prophylactic anticoagulation and acute renal injury requiring renal replacement
therapy. For instance, based on our observation and those of others, several patients rapidly
decompensate days after stabilization of oxygenation during or after cessation of mechanical
ventilation. Findings of micro and macrothrombi are common in these patients (3). Others
have documented cerebral ischemic infarcts in these subjects(4). Microvascular thrombosis
appears to be one defining feature of novel SARS-CoV-2 infection (5). Formation of
vascular thrombi in association with progressive severe endothelial injury in COVID-19
infected subjects may determine case fatality and renal dysfunction in this disease.

SARS-CoV-2 is single-stranded positive-sense RNA virus, containing an approximately 26—
32 kilobase (kb) genome(6). Similar to other CoV, during viral entry into the host cell the
spike proteins (S) on the envelope of SARS-CoV-2 are cleaved into S1 and S2 subunits(7).
Through the S1 receptor binding domain (RBD), S1 directly binds to the peptidase domain
(PD) of metallocarboxyl peptidase angiotensin receptor (ACE) 2 to gain entry into human
cells (7-9). ACE receptors (ACE and ACEZ2) are expressed in almost all tissues and ACE2 is
expressed predominantly on the alveolar epithelial type 11 cells and capillary endothelial
cells (10,11). ACE and ACE2 regulate vascular tone, fibrinolysis and the coagulation
cascade (12,13). ACE activity increases vascular tone and activates the coagulation cascade
by promoting the generation of angiotensin (Ang) Il. In contrast, ACE2 receptor activity
decreases vascular tone and inhibits activation of the coagulation cascade by generating Ang
(1-7), which activates a MAS/G protein receptor. SARS-CoV-2 infection leads to loss of
function of ACE2 and increased angiotensin Il levels (14). Activation of the renin-
angiotensin-aldosterone system (RAAS) plays critical role in renal injury(15). Angiotensin
Il is a potent vasoconstrictor and activates the coagulation cascade by increasing platelet
activation and size, inducing microvascular thrombosis (12,16).

The coagulation cascade, fibrinolytic system and the complement system closely collaborate
to control a wide range of biological and pathological functions including immune responses
to pathogens, cell migration and tissue hemostasis. A variety of microorganisms can trigger
endothelial injury, alternative complement activation and hence activate the coagulation
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pathway perpetuating inflammation and organ dysfunction. We hypothesized that platelet
activation through multiple mechanisms plays an important role in COVID-19 associated
coagulopathy and acute kidney injury (AKI). Our data indicate significant increase incidence
of AKI in critically ill patients due to COVID-19 infection. Here we show evidence that
mean platelet volume (MPV) reflects platelet activation and activation of coagulation
cascades and plays a major role in the development of acute renal failure.

Study design and data collection:

We included adult patients with laboratory-confirmed COVID-19 infection admitted to the
intensive care units (ICU) at Harper University Hospital in Metro Detroit between March 15
to April 20, 2020. A confirmed case of COVID-19 was defined by a positive result on a
reverse-transcriptase—polymerase-chain-reaction (RT-PCR) assay of a specimen collected on
a nasopharyngeal swab. Only laboratory-confirmed cases were included. Eighty-one adults
(18 years of age or older) were identified. Informed consent was waived, and researchers
analyzed only deidentified (anonymized) data. Data from each institution’s electronic
medical record was obtained through a research form. We obtained demographic data,
information on clinical symptoms or signs at presentation, laboratory, and radiologic results.
Furthermore, we reviewed the peripheral blood smears of patients during ICU admission.
All laboratory tests were performed at the discretion of the treating physicians. This study
was reviewed and approved by the Detroit Medical Center and the Wayne State University
Institutional Review Boards.

Specimen Collection and Testing:

Clinical specimens for COVID-19 diagnostic testing were obtained in accordance with
Centers for Disease Control and Prevention (CDC) guidelines. Nasal swabs were performed
in all patients using a real-time RT-PCR assay developed by the CDC at the Michigan State
Public Health Laboratory to detect the virus.

Laboratory data: All laboratory data were part of routine clinical data obtained during
hospitalization and ICU admission. The following data were analyzed: total white blood cell
counts (WBC), absolute lymphocytes counts (ALC), granulocyte count, platelets, D- dimer,
fibrinogen, prothrombin time (PT), partial prothrombin time (PTT), international normalized
ratio (INR). C reactive protein (CRP), alanine aminotransferase (ALT), aspartate
transaminase (AST), lactate dehydrogenase (LDH); creatine kinase (CPK) and mean platelet
volume (MPV). Glomerular filtration rates (GFR) were calculated based on creatinine
clearance, gender and race.

Statistical analysis:

Categorical data are presented as frequency and percentage. Continuous data are presented
either as box plots (WBC, LDH, CRP, D-D1, D-D2 and ferritin) or line plots with error bars
between two group. Independent unpaired t-tests was used for analyses of continuous
variables and the bivariate Spearman’s rank correlation coefficient was calculated to
measure the relationship between the clinical variables (including AKI) and coagulation
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profiles. Acute kidney injury is defined as per guidelines of American society of Nephrology
(17). For all analyses, p-values <0.05 were considered significant. For the GFR data, a trend
analysis was performed on the data from each day for up to 8 days. Furthermore, trend
analysis was performed on the daily data for GFR and MPV. Each interval represents data
from every 3 day except for the last interval, which includes all data beyond 16 days. We
compared the presence and absence of AKI and tested the significance of each interval. A
similar analysis was applied on the daily MPV data. Statistical analyses were performed
using SPSS statistical software (Version 27, Chicago, IL) and the programing language R.

During early March through April 15 we reviewed the charts of 81 subjects who were
positive for COVID-19 based on the PCR assay. Among 81 subjects, 41 (51%) were female.
Mean age was 60+13.8 y (range 24-95 y). Almost all subjects in our study had hypertension
(95%), over half (57%) had diabetes mellitus (DM) and many had a combination of both
(55%). Patients demographics are shown in Table 1. The mean body mass index (BMI) was
33+8.9 kg:m~2. Overall mortality in our study was 65%. Among study subjects, 66 patients
(81%) developed acute renal injury and 49% required renal replacement therapy. As shown
in Table 2, we followed a wide range of laboratory parameters, including CRP, ferritin, CPK
and LDH. We also evaluated D-dimer levels at two distinct time points during the ICU stay.
D-dimer 1 (D1) is the first reported result after ICU admission and D-dimer 2 (D2) was
drawn approximately 5 days later. In total, 45 patients had elevated D-dimer levels on the
day of ICU-admission. Therapeutic anticoagulation, either intravenous unfractionated
heparin (IV-UFH) or low molecular weight heparin (Enoxaparin 1 mg/kg every 12 —24 h
depending on creatinine clearance) was administered to 18 patients in this study. All other
ICU patients were on pharmacologic venous thromboembolism prophylaxis with
subcutaneous UFH.

There was a significant increase in D2 ranging from 0.25 to 35mg/dl with a mean+SD of
6.1453 £ 0.98 compared to D1 that was ranging from 0.9 to 35mg/dl with a mean+SD of
13.6 £+ 1.38. Platelet counts varied among patients, ranging from 52,000- 482,000/uL.,
however, most patients had normal to high platelet levels. Only one patient had baseline
thrombocytopenia with a platelet count of 52,000 pL, likely from his underlying cancer and
chemotherapy. Similarly, we observed a wide variation in other laboratory values, including
CRP, LDH, and ferritin as shown in Table 2. Interestingly, we observed elevated fibrinogen
levels among patients with COVID-19 as shown in Table 2.

Acute renal injury (AKI) has been associated with worse outcomes in patients with
COVID-19, therefore we analyzed laboratory data based on the presence or absence of AKI.
There were significant differences (p value< 0.05:CI1<0.095) in renal function between
subjects with and without AKI. In the AKI group the mean£SD of blood urea nitrogen
(BUN) was 39+ 24 (mg/dL) versus 17+11 (mg/dL) in the group without AKI. The mean+SD
creatinine values in AKI group was 2.3+1.9 (mg/dL) versus 1.38+ 1.1 (mg/dL) in the group
without AKI. Figure 1 shows the GFR trends during 8 days of ICU stay between two
groups: absence of AKI (Figure 1A) and presence of AKI (Figure 1B). A Student t-test was
performed to detect differences in outcome variables of selected laboratory values between
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the group with and without AKI. Figure 1 shows Box plots overlaid with dot plots
illustrating mean+SD of the relevant laboratory data comparing subjects, who developed
AKI versus, who did not. As seen in Figure 2, we found no significant differences in mean
+SD of WBC (Figure 2A) between two groups. Similarly, there were no significant
differences in the neutrophil and lymphocytes counts between two groups (data not shown).
In contrast, we observed significant differences (p< 0.05) in CRP values (Figure 2B), ferritin
(Figure 2C), and LDH (Figure 2D), between these two groups. Among patients who
required renal replacement therapy, we observed a high number of subjects (65%), who
exhibited circuit clotting and clotting in central lines, requiring heparin or alteplase
treatment. Most striking, we found that patients, who developed AKI had significantly
higher D-dimer levels upon ICU admission (D1) (Figure 2E). Interestingly, the differences in
D-dimer levels were more pronounced, when we used the D-dimer 2 (D2), which was
measured on average at 5th ICU day. Figure 1F shows the mean+SD of D2 between the two
groups. Given the important role of platelets and prothrombin time in the activation of the
coagulation pathway, we analyzed the data to identify parameters that correlate with D1and
D2. Next, we performed non-parametric Spearman Correlation Test to identify laboratory
parameters correlating with D-dimer levels. We used all laboratory data, including PT, PTT,
fibrinogen, CRP, Hb, ferritin, platelet count, and mean platelet volume (MPV). We found a
significant correlation between D1 and CRP (r=0.32; p<0.05), as well as D2 and CRP
(r=0.558; p<0.01). Strikingly, we found a significant correlation of D1 and MVP (0.454;
p<0.01) but we found no correlation between the number of platelets and D1. When we used
D2, we found a significant correlation of D2 with ferritin (r=0.303; p< 0.05), CRP (r= 0.475;
p<0.01), and MPV (r=0.420; p<0.01). Again, we found no significant correlation between
D2 and PT, PTT, fibrinogen, or platelet counts. In order to further determine the kinetic of
GFR variation in a time dependent manner during ICU admission, we collected the daily
GFR values of all study subjects and compare the kinetics of GFR based on the presence and
absence of AKI. Figure 3A shows violin plots for GFR in a time dependent manner based on
presence and absence of AKI. As expected, there was a significant difference between GFRs
of subjects with AKI versus no AKI, and deterioration in most patients occurred within 4-7
days of ICU stay. Similarly, most patients with AKI died despite renal replacement therapy.
Only 6 patients, who showed improvement of GFR after 16 days, survived. We performed
similar analysis using MPV. As shown in Figure 3B, COVID-19 subjects with AKI exhibited
significantly larger platelets based on MPV. It is important to mention that all subjects with
COVID-19 have higher MPV values (see normal value), however, in the AKI group the
MPV was significantly higher. MVP values in our study patients did fluctuate day by day
but on average, a higher MVP correlated with the presence of AKI.

Because automated platelet counts may be unprecise, especially with varying platelets size,
we reviewed patients’ peripheral blood smears, which consistently showed findings of large
platelets. Figure 4 A-F shows representative blood smears of 6 different subjects. As shown
in Figure 4, most patients had enlarged platelets and several patients had giant platelets
(Figure 3C). Furthermore, we analyzed the data to identify correlation between laboratory
data and outcome of AKI. We found that elevation of D-dimer at ICU admission or during
ICU stay highly correlated with the development of AKI with a significantly lower false
discovery rate (FDR) of 2.11E-09 for D-dimer 2 as compared with FDR=0.000 for the
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correlation of AKI with D-dimer values. This suggests rising D-Dimer levels during ICU
stay may be viewed as a poor prognostic marker.

Discussion:

Our study showed that 81% of critically ill COVID-19 patients developed AKI during their
ICU course and half of these patients required renal replacement therapy. Furthermore, the
mortality among the critically ill cohort of COVID-19 patients, who developed AKI was
significantly higher. Previously, a large study reported the AKI incidence of 17% in critically
ill patients admitted to ICU due to HIN1influenza infection(18). The incidence of AKl in
bacterial sepsis and ARDS has been reported between 23— 41% during ICU stay (19,20).
Our data indicates that the prevalence of AKI in COVID-19 infected individuals was
substantially higher as compared to AKI incidence due to HIN1 or bacterial sepsis. In
COVID-19 infection multiple mechanisms may lead to microcirculatory alterations such as
endothelial injury, autonomic nervous system response, activation of the coagulation cascade
and RAAS pathway.

Soon after the onset of the COVID-19 pandemic, reports of increased activation of the
coagulation pathway and thrombotic events emerged (21,22). Patients may present with
acute pulmonary embolism, deep venous thrombosis, acute ischemic events, or exhibit
clotting of arterial and venous lines. Recent autopsy results confirmed the presence of
thrombosis in many organs including lungs (23). Our data indicates that a COVID-19
infection leads to unique patterns of hypercoagulability and platelet activation play a major
role in initiation of coagulation cascade. These patterns seem to be distinct to the usual DIC
pattern reported in other forms of dysfunctional coagulation pathways in severe gram-
negative sepsis and Acute Respiratory Distress Syndrome (ARDS)(24,25). One criteria for
DIC is decreased fibrinogen levels and presence of fibrin monomers (26). In the contrary to
DIC, we observed increased fibrinogen level, elevated D-dimers, but normal platelet counts
in these subjects. Our data corroborates with previous reports that patients with COVID-19
have elevated fibrinogen levels. In a limited number of subjects, the level of protein C and
protein S was decreased, which is consistent with consumption coagulopathy. Strikingly, we
observed a unique feature of platelets in these patients, including larger, granular platelets
with a higher MPV and increased frequency of large platelets clumps in the presence of
normal platelet counts. This has been defined as a sign of platelet activation and indicator of
increased thrombopoiesis (27). Interestingly, we found increased immature platelet fraction
IPF (IPF>7) in COVID-19 infected subjects, who had evidence of elevated D-dimers and
AKI. Immature platelets usually have larger size and are considered to be more reactive and
increased IPF has been associated with smoking related cardiovascular disease and
inflammation (28,29). Day to day variation in MVP can be related to various factors,
including misinterpretation of the true platelet size due to platelets clumps, and some more
activated platelets will be consumed in clot formation and not counted by automatic reader.
It has been shown that larger platelets have denser a-granules, which store biologically
active molecules such as GPIIb/Illa, fibrinogen, and von Willebrand factor (vWf ) which can
initiate the coagulation cascade (30). Dense granules store a variety of molecules which are
secreted during platelet activation; including catecholamines, serotonin, calcium, adenosine
5’-diphosphate (ADP), and adenosine 5’-triphosphate (ATP) that involved in initiating
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coagulation cascade during inflammation (31). Higher MPV is also seen with DIC and it has
been shown that MPV plays an important role in activation of coagulation and/or
hyperfibrinolysis. If hyperfibrinolysis is the predominant feature, it is associated with
remarkable bleeding rather than increased vascular thrombosis. Reductions in the levels of
natural anticoagulants, such as antithrombin I11 and protein C are common in patients with
DIC. Hyperfibrinolysis with subsequent increased bleeding is associated with an increase in
the levels of cytokines which further induces plasminogen activator inhibitor I (PAI-I). In
viral hemorrhagic fevers, including in Ebola and Hantavirus pulmonary syndrome, aberrant
coagulation and bleeding have been reported (20,21). The infection with Ebola virus is
associated with elevated PAI-I levels with increased bleeding (32), Elevated PIA-1 is
associated with high mortality in these patients(33). Other predominant features of Ebola
virus infection are thrombocytopenia, coagulation factor deficiencies and elevated D-dimers.
In contrast to viral hemorrhagic fevers, COVID-19 has not been associated with hemorrhage.
Soon after the reports of activation of coagulation and increased incidence of pulmonary
embolisms and DVT emerged, many centers adopted guidelines to initiate therapy with
unfractionated or low molecular weight heparin in patients with COVID-19 infection.
However, our observation and others suggest that some of these patients continue to be in a
pro-coagulable state as indicated by clinical observations of ongoing thrombotic disease and
laboratory data, for example increased in D-dimers, despite therapeutic anticoagulation(34).
Experimental data in animals suggested that neither heparin nor hirudin can overcome the
thrombogenic effects of Angiotensin Il (Ang I1). Interestingly antithrombin I11 could reverse
the Ang Il associated prothrombotic state in experimental animal model (12). It was reported
by Llitjos et al that 56% of patients infected with COVID-19, who were receiving full dose
anticoagulation developed VTE(35). These observations suggest a limited efficacy of
conventional anticoagulant therapy in COVID-19 associated coagulopathy, warranting to
evaluate the efficacy of antiplatelet drug therapy in this disease.

SARS-CoV-2 utilizes the novel ACE 2 receptor to gain entry into human cells (9). This
process leads to shedding of host ACE2 receptor and the loss of ACE2 function (22).
Because ACE2 counterbalances the deleterious effect of the RAAS, through effect of
Angiotensin (1-7) (36,37), the loss of ACE2 function amplifies the deleterious effect of
angiotensin 11 (Ang I1). It has been shown that Ang |1 stimulation leads to increased platelet
size and activation, and that aspirin does not prevent such activation (16,38). Other
experimental models suggested that heparin has minimal effect on the Ang Il induced
platelet activation (12,38). In contrast, ACE2 activity or activation of the MAS receptor
promotes antithrombotic activity and analogues of Angiotensin (1-7) prevent thrombosis
formation (13,36,39). Alteration of ACE2 function and increased Ang Il have been
associated with chronic kidney disease and diabetes nephropathy(40). Furthermore, SARS-
CoV-2 infection causes endothelial injury, which amplifies platelet activation. Limited
available renal autopsy results of COVID-19 deceased subjects showed presence of
microthrombi and fibrin thrombi in glomerular capillaries (41). Several studies have shown
that hypertension, diabetes and obesity are associated with dysregulation of Ang Il and
ACE2(42). In both diseases increased platelet size and activation have been reported
(16,43,44). It is important to note that 75% of our patients had hypertension and 58% had
diabetes mellitus. The SARS-CoV-2 infection and the loss of function of ACE2 may
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potentiate the existing prothrombotic state of subjects with diabetes and hypertension. The

ique features of COVID-19 infection are therefore, the loss of ACE2 function and

increased Ang Il activity promote severe endothelial dysfunction, platelet activation, an
increased burden of microvascular thrombosis, and subsequent microcirculatory compromise
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Figure 1. GFR trend among COVID-19 subjects from day one to day eight of ICU- stay.
A) Meanz SD of GFR (y-axis) in COVID-19 patients without AKI from day one of

admission plotted against time, showing the GFR trend. B) The trend of GFR among
COVID-19 patients with AKI from day1-8 of ICU-stay. There was a significant difference
between AKI and non- AKI group in terms of GFR. Trend of GFR during ICU admission
among patients with COVID-19 infection for each day. Error bars plots to show the trend of
GFR (y-axis) in COVID-19 patients without acute renal injury (A) and with acute renal
injury (B) during ICU stay. Each error bars plot shows the data from each day. The trend line
connects the means of each day, and the caps represent the SD. The GFR plot shows a
continuous deterioration for patients with AKI starting from day 3, in contrast the GFR of
patients without AKI shows continuous improvement.

Platelets. Author manuscript; available in PMC 2022 January 02.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Taha et al. Page 12
A B (o
40.0- ND 600 - P 8000_ P<0.05
500—
30.01 6000
g I 400- =
=] _ . =) 5
e ) £ 300 £ 4000-
< & & £
Q -+ G 200 - 2
£ 10.0 8 — ,’
100 | =
}
. . ] =
Absent Present Absent Present Absent Present
AKI AKI AKI
c D E
2000 Febn 40 i 40 P<0.001
L T
15007 304 * 30—
g oy . % !
2 1000 2 204 b £
2 g » 15
5 = £ 2
' Q g
500 * Q 10+ 10
0 0 e 0 == : i
Absent Present Absent Present Absent Present
AKI AKI AKI

Figure 2. Box blots of main laboratory values among COVID-19 subjects with and without renal

failure.

Meanx SEM levels of altered laboratory values among COVID —19 patients who developed
acute renal failure as compared to subjects who did not. A) total WBC count (C/dL). B) C
reactive Protein (CRP) mg/L. C) Ferritin (ng/mL). D) Lactate dehydrogenase (LDH) (U/L).
E) D-Dimer 1 (mg/L) at ICU admission. F) D-Dimer 2 (mg/L). The bottom and top of the
boxes represent the 25th and 75th percentile, respectively. The top and bottom bars represent
the entire stretch of the data points for the subjects, except the extreme points, which are
indicated with circles (0). The hyphen indicates the median value. The y axis represents the
concentrations of the laboratory values.
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Figure 3. Trend of GFR and MPV during ICU stay among patients with COVID-19 infection.
A) The GFR trend presented as line plot with error bars to show GFR (y-axis) in COVID-19

patients with and without acute renal injury in time dependent manner (X-axis) during every
3 days of ICU stay. Patients with AKI (red) versus without AKI (black). B) MPV trend of
patients with AKI (red) without AKI (black). Days of admission (x-axis). Each error bars
plot shows the data of every 3 days. The dot represents the mean, and the cap represents the
SD. The FDR p-values of each comparison are shown at the bottom of the plots. The GFR
plot shows a deterioration after day 3 for patients with AKI. After 16 days, this trend showed
upwards as some of the patients were either discharged or expired. The MPV plot shows a
consistently higher level in AKI patients when compared to patients without AKI. After 16
days, this trend of MPV showed downwards. At each time point for GFR and MPV, the
comparisons of AKI patients and without AKI were significant as shown of p-value on the
bottom of each interval.
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Figure 4. Peripheral blood smears of subjects with COVID-19 infection.
Peripheral blood smear showing (A) platelets with variation in granulation, shape, and size

including large platelets (thin arrow), Wright-Giemsa stain, Objective 100x, immersion oil;
(B) large platelets clumps (thin arrow), Wright-Giemsa stain, Objective 100x, immersion oil
(C) giant platelet that is larger than a normal red blood cell and showing a pseudo-nucleus
(thin arrow), Wright-Giemsa stain, Objective 100x, immersion oil; (D) platelets with
variation in granulation, shape, and size, Wright-Giemsa stain, Objective 100X, immersion
oil; (E) several large platelets (thin arrow) with variation in shape and size partially adherent
to a myelocytes (thick arrow) (platelet satellitism), Wright-Giemsa stain, Objective 100X,
immersion oil; (F) reactive plasmacytoid lymphocytes (thick arrow), Wright-Giemsa stain,
Obijective 100x, immersion oil.
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Table 1.

Clinical characteristics patients

Characteristic All Patients (N=81)
Age (y, Mean + SD) 60 +13.8
BMI (Mean + SD) 32+11.9
Gender, N (%)

Female 41 (50.9)
Male 40 (49.1)
Race, N (%)

African American 63(78%)
Caucasian 3 (3.7%)
Hispanic 1(1.7%)
Unknown 14 (17.3%)
Smoking history, N (%) 14(6%)
Coexisting disorder, N (%)

Hypertension 75 (92%)
Diabetes 46 (57%)
Chronic kidney disease 19 (23%)
Cardiovascular diseases 19 (23%)
Respiratory diseases 13 (16%)
Cancer 2 (2%)
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Table 2.

Variable Mean + SD No. | Reference ranges
White blood cell count, KICUMM 83+45 81 3.5-10.6
Platelet count, K/ICUMM 229 £ 90 81 150-450
C-reactive protein, mg/L 189.8+121.4 | 81 0.0-5.0
Ferritin, ng/mL 1036 + 1189 79 24-336
Alanine aminotransferase, U/L 38+35 72 7-52
Aspartate aminotransferase, U/L 58 +53 73 13-39
Alkaline phosphatase, U/L 69 + 29 61 45-115
Lactate dehydrogenase, U/L 569 + 313 56 140-271
Creatine phosphokinase, U/L 565 + 1404 61 30-223
D-Dimer 1, mg/L ¥ 6.15+827 | 70 0.0-0.50
D-Dimer 2 mg/L ** 135112 | 65 0.0-0.50
Partial thromboplastin time, second(s) 31779 58 23.1-33.1
Prothrombin time, second(s) 122+34 59 9.4-11.7
Fibrinogen, mg/dL 482 + 236 42 186-466
Mean platelet volume, FL 114+16 81 7.3-11.4

D-Dimer 1: At day 1 admission

*:

*
D-Dimer 2: At day 5 admission

Abbreviation: WBC: White blood cell count; CRP: C reactive protein; ALT: Alanine aminotransferase; AST: Aspartate transaminase; LDH: lactate
dehydrogenase; CPK: Creatine kinase; DD1: D-Dimer 1; DD2 D-Dimer 2. PTT: Partial Prothrombin time; PT: Prothrombin time. MPV: Mean

platelet volume.
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