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Introduction: Patients diagnosed with COVID-19 have presented to emergency departments (EDs) worldwide
with a wide range of symptoms. In this study we reported the clinical, laboratory and radiological features of
the cases diagnosed with COVID-19.

Methods: This is a single-center, retrospective, descriptive, and observational study. The patients who have ad-
mitted to ED between March 11 and May 31, 2020 and diagnosed COVID-19 infection.

Results: 130 (73 male and 57 female) patients with COVID-19 polymerase chain reaction (PCR) positive test were
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CE)J(/MI/STISQ included in the study. The average age of the study group was calculated as 52.63 4 17.95 year. While 15.4% of
CT severity the patients were asymptomatic, the most common symptom was identified as cough (46.2%), followed by dys-
D-dimer pnea (23.1%), fever (17.7%). The computed tomography (CT) severity scores proved significantly higher in the
Ferritin patients with hypertension and coronary artery disease (CAD) than in those without these diseases (p =

0.010 and p = 0.042, respectively). The moderate positive correlation between serum ferritin level and CT sever-
ity score is another finding worth noting (rho = 0.530 and p = 0.0001). In a similar vein, the high level of D-
dimer in the CT-positive group and its positive moderate correlation with CT severity (rho = 0.375 and p =
0.0001).
Conclusion: In our study, serum ferritin and D-dimer levels were observed to be high in the CT-positive group and
have moderate positive correlation with CT severity. We thus argue that D-dimer and ferritin levels measured at
the time of admission to the ED can be taken into consideration to predict radiological severity.

© 2021 Elsevier Inc. All rights reserved.

1. Introduction

Having appeared in Wuhan, China in the last month of 2019 and
subsequently spread to the whole world, COVID-19 infected approxi-
mately 5.9 million people as of May 31 and developed into a pandemic
leading to 367,166 deaths worldwide. By the same date, about 1.7 mil-
lion cases were detected in the United States (USA), while the number
of the identified cases amounted to around 163,000 in Turkey [1]. Pa-
tients diagnosed with COVID-19 have presented to emergency
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departments (EDs) worldwide with a wide range of symptoms, such
as cough, shortness of breath, difficulty breathing, fever, chills, repeated
shaking with chills, muscle pain, headache, sore throat, and new loss of
taste or smell [2]. Clinical manifestations appearing in patients admitted
to hospitals have a broad spectrum, ranging from asymptomatic forms
to severe pneumonia progressing into respiratory failure, sepsis, septic
shock, and multiple organ failure [3].

In addition, conditions, including acute respiratory distress syn-
drome (ARDS), septic shock, acute kidney injury, cardiac injury, and
multi-organ failure are reported as complications of COVID-19 infection
[1]. On the other hand, conditions, such as advanced age, immunodefi-
ciency, diabetes, cardiovascular diseases, hypertension, and chronic
lung disease, are identified as risk factors in COVID-19 disease [4,5].
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The first confirmed case was detected on March 10, 2020 in Turkey
and on March 15, 2020 in our hospital [6]. Within this framework, our
study set out to report the clinical, laboratory and radiological features
of the cases admitted to the adult ED of our tertiary care hospital and di-
agnosed with COVID-19.

2. Methods
2.1. Study type

This is a single-center, retrospective, descriptive, and observational
study. The clinical procedures were inaugurated once the approval num-
bered 60116787-020/26607 was granted by the Non-Interventional
Research Ethics Committee of Pamukkale University.

2.2. Study population

Carried out in Pamukkale University Emergency Department, the
present study included the patients admitted to the COVID-19 outpa-
tient clinic of our hospital and diagnosed with COVID-19 infection [con-
firmed by polymerase chain reaction (PCR)].

2.3. Subject selection

The subjects, which admitted to the ED between March 11 and May
31,2020, confirmed by PCR and performed thorax CT, were included for
the study.

2.4. Research protocol

The dataset was composed of vital parameters [fever, blood pressure
(BP), peripheral oxygen saturation (sPO,)] at the time of admittance to
the ED extracted from the hospital information system; complete blood
count; C-reactive protein (CRP), urea, creatinine, D-dimer, Ferritin and
high-sensitive troponin T (hsTnT) parameters; status of hospitalization;
type of department referred for hospitalization; status of being dead or
alive; patient complaints at the time of admittance; and presence of co-
morbid diseases.

2.5. Clinical scoring

The diagnosis of COVID-19 pneumonia was performed in accordance
with the current criteria, and after the pneumonia severity index (PSI)
and CURB-65 scores were calculated as suggested in the literature,
they were recorded in the dataset [7-10].

2.6. Radiological examination

The thoracic CT severity scores were calculated, as cited in the liter-
ature, by a radiologist blinded to the study [11].

2.7. Statistical analysis

Data management was performed using SPSS package program.
While the continuous variables were provided as mean 4+ standard de-
viation, median [interquartile range (IQR)] and the categorical variables
were presented as numbers and percentages. In the absence of para-
metric test assumptions, a Mann-Whitney U test was carried out to
compare the differences of independent groups, whereas the associa-
tion between the continuous variables was tested by Spearman correla-
tion analysis. In all the analyses, the significance level was defined as
p < 0.05.
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3. Results

A total of 130 patients with COVID-19 PCR-positive test for whom CT
imaging was performed were eventually included in the study between
March 11, 2020 and May 31, 2020. Out of 80 hospitalized patients diag-
nosed with COVID-19 infection, 11 received treatment in the ICU, while
50 patients were outpatients.

The average age of the study group, which consisted of 73 (56.2%)
male and 57 (43.8%) female individuals, was calculated as 52.63 +
17.95 years.

While 15.4% of the patients were asymptomatic, only one symptom
developed in 21.5%, and 63.1% suffered two or more symptoms. The
most common symptom was identified as cough (46.2%), followed by
dyspnea (23.1%), fever (17.7%), weakness (16.9%), myalgia (11.5%),
and sore throat (10%) (Table 1). Fever > 37.8 °C was measured only in
17.7% of our subjects on admission. No significant relation was noted
between the underlying comorbidities (hypertension, coronary artery
disease (CAD), diabetes mellitus, chronic obstructive pulmonary disease
(COPD) or asthma) and the measured fever degrees (all p values
are > 0.05).

Considering the imaging data of the patients, CT imaging was per-
formed in 130 patients (88.04%). Though 62 (42.5%) patients with CT
imaging did not manifest any clinical findings, 68 patients (46.5%)
showed signs of pneumonia in their CT.

As for the patients with and without normal tomography findings,
the sPO,, White Blood Cell (WBC), lymphocyte, neutrophil-to-
lymphocyte ratio (NLR), platelet and monocyte values were signifi-
cantly lower in the CT positive group than in the negative group (p =
0.002; p = 0.003; p = 0.0001 p = 0.034; p = 0.027 and p = 0.033, re-
spectively). On the other hand, the systolic BP, urea, creatinine, D-Dimer
and ferritin levels were established to be high (p = 0.001; p = 0.016,
p = 0.033, p = 0.002, p = 0.018, respectively) (Table 2).

As regards the comorbid diseases and the CT severity scores of the
patients with pneumonia, the CT severity score tended to be higher in
those with two or more comorbidities (p = 0.042). The CT severity
scores proved significantly higher in the patients with hypertension
and coronary artery disease (CAD) than in those without these diseases
(p = 0.010 and p = 0.042, respectively). These scores were also higher
in the patients undergoing endotracheal intubation than in their non-
intubated counterparts (p = 0.0001) (Table 3).

Given the vital and laboratory parameters as well as the association
between CT severity scores, a moderately low negative correlation was

Table 1
Symptoms of the patients.
N (%)

Symptoms Asymtomatic 20(15.4%)

One symptom 28 (21.5%)

Two or more symptoms 82 (63.1%)
Cough 60 (46.2%)
Dyspnea 30 (23.1%)
Fever > 37.8 °C 23 (17.7%)
Weakness 22 (16.9%)
Myalgia 15 (11.5%)
Sore throat 13 (10%)
Diarrhea 8 (6.2%)
Headache 8 (6.2%)
Chest pain 5(3.8%)
Nausea 5(3.8%)
Abdominal pain 5(3.8%)
Postnasal drip 3(2.3%)
Vomiting 3(2.3%)
Back pain 2 (1.5%)
Unconsciousness 2 (1.5%)
Nasal congestion 1(0.7)
Anosmia 1(0.7)
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Table 2
Vital and laboratory parameters of the CT-positive and negative groups.

CT negative group (N = 62) CT positive group (N = 68) p Value

Mean + SD Median (IQR) Mean + SD Median (IQR)
Fever (°C) 36.8 + 0.58 36.7 (36.4-37.1) 37 £ 0.72 36.7 (36.52-37.4) 0.159
sPO, 96.77 + 1.91 97 (95-98) 95.2 £+ 4.11 95 (94-97) 0.002
Systolic BP (mmHg) 119.88 + 13.23 120 (110—120) 129.52 + 17.96 130 (117.25-140) 0.001
Diastolic BP (mmHg) 74.87 £ 9.33 78 (70-80) 76.79 £ 11.77 80 (70-84) 0.494
WBC (K/ul) 8.07 + 345 7.88 (6.02-9.55) 7.04 + 3.96 5.76 (4.51-8.53) 0.003
Hb (g/dl) 13.16 + 3.72 14 (12-15.6) 1344 + 238 13.8 (12.75-14.9) 0.654
Neu (K/ul) 52 4+ 3.11 4.55 (3.39-6.45) 4.82 + 3.56 3.8 (2.71-5.08) 0.078
%Neu 58.74 + 17.95 59.2 (52.62-66.15) 63.93 + 16.07 65.65 (54.8-74.65) 0.044
NLR 3.08 + 3.87 1.9 (1.4-2.59) 42 + 552 245 (1.57-4.04) 0.034
Lymph (K/ul) 22 + 097 2.25(1.67-2.95) 1.62 £+ 0.92 1.52 (0.96-1.98) 0.0001
%Lymph 27.25 + 1249 30.7 (20.62-34.77) 25.82 + 12.62 26.2 (17.17-34) 0.233
Plt (K/ul) 2404 + 84.07 245 (209-239.25) 219.79 £+ 75.7 220.5 (158.25-270) 0.027
Monocyte 0.53 + 0.26 0.51 (0.39-0.66) 047 + 0.29 0.39 (0.27-0.63) 0.033
CRP (mg/1) 21.22 + 52.92 1.21 (0.39-5.43) 40.44 + 51.11 18.93 (4.33-66.54) 0.0001
Urea (mg/dl) 26.87 + 26.06 22 (18.75-28) 33.29 + 23.05 26.5 (20-35.25) 0.016
Creatinine (mg/dl) 0.76 + 0.28 0.73 (0.62-0.93) 0.92 + 043 0.85 (0.65-1.02) 0.033
D-Dimer (ng/mL) 373.57 £ 833.63 75 (41-256.5) 379.24 £ 551 197 (100-385.5) 0.002
Ferritin (ug/L) 149.87 + 250.39 84 (31.65-133) 22143 4+ 32943 113 (19.18-259) 0.018
hsTnT (ug/1) 9.26 + 17.04 3(3-7.87) 2535 £ 98.17 3.98 (3-9.87) 0.204

p Values were derived from Mann-Whitney U test.

sPO,, peripheral oxygen saturation; BP, blood pressure; WBC, White Blood Cell; Hb, hemoglobin; Neu, neutrophil; NLR, neutrophil-to-lymphocyte ratio; Lymph, lymphocyte; Plt, platelete;

CRP, C-reactive protein; hsTnT, high-sensitive troponin T.
CT, computed tomography; IQR, interquartile range; SD, standart deviation.
Bold values are statistically significant p values.

Table 3
CT Severity score, gender, and comorbidities of the subjects diagnosed with pneumonia.

Median (IQR) p Value

Gender Male (N = 43) 6 (3-9) *0.035
Female (N = 25) 2 (1.5-8)

Comorbidity No comorbidity (N = 36) 4(1.25-8) *+0,042
One comorbidity (N = 13) 4 (2-6.5)
More comorbities (N = 19) 8 (4-11)

Hypertension diagnosis ~ Yes (N = 14) 8.5(3.75-11) *0.010
No (N = 54) 4 (2-8)

CAD diagnosis Yes (N = 13) 9 (5-10.5) *0.021
No (N = 55) 4 (2-8)

DM Diagnosis Yes (N = 13) 8 (3.5-9.5) *0.105
No (N = 55) 5(2-8)

COPD, Astma Diagnosis ~ Yes (N = 9) 3(2-7.5) *0.489
No (N = 59) 5(2-8)

Endotracheal Intubation  Yes (N = 10) 10.5(8-13.5) *0.0001
No (N = 58) 4(2-8)

Hospitalization Yes (N = 57) 6(2.5-9) *0.002
No (N = 11) 2(1-5)

ICU Unit Admission Yes (N = 11) 10 (8-13) *0.001
No (N = 57) 4(2—11)

CAD, coronary artery disease; DM, diabetes mellitus; COPD, chronic obstructive pulmo-
nary disease; ICU, intensive care unit.
CT, computed tomography.
IQR, interquartile range.
* p values were derived from Mann-Whitney U test.
** p value is derived from Kruskal-Wallis test.

established between CT severity scores, sPO,, and lymphocyte count
(rho = —0.360 and p = 0.0001; rho = —0.434 and p = 0.0001, respec-
tively). A low positive correlation was noted between CT severity score
and systolic BP, CRP value, PSI score as well as hospitalization time
(rho = 0.397 and p = 0.0001; rho = 0.390 and p = 0.0001; rho =
0.346 and p = 0.008; rho = 0.338 and p = 0.009, respectively). The
moderate positive correlation between serum ferritin level and CT se-
verity score is another finding worth noting (rho = 0.530 and p =
0.0001). In a similar vein, the high level of D-dimer in the CT-positive
group and its positive moderate correlation with CT severity (rho =
0375 and p = 0.0001) (Table 4).
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4. Discussion

The present study reports information on the symptomatic manifes-
tations and underlying comorbid disorders as well as laboratory, clini-
cal, and radiological results of the patients admitted to the ED of our
tertiary hospital. Accordingly, 15.4% of the subjects were asymptomatic,
and 80 subjects (61.5%) received treatment during hospitalization,
while 8 subjects (6.15%) diagnosed with COVID-19 died. On the other
hand, the most recurrent symptoms in our study population were
established as cough (46.2%) and dyspnea (23.1%). CT severity scores
were observed to be high in those with comorbid diseases, particularly
in the subjects with hypertension and CAD than those who did not suf-
fer from such diseases. Besides, the level of ferritin, one of the laboratory
parameters, seemed to moderately correlate with CT severity.

Fever, one of the fundamental signs of COVID-19 disease, is recog-
nized as a symptom found in 42.8-87.9% of the infected cases [12-14].
In a study by Thakaran et al., body temperature is reported to correlate
with mortality [15]. In contrast to earlier findings, however,
fever > 37.8 °C was measured only in 17.7% of our subjects at the time
of admittance, though fever stood out as a highly common arrival com-
plaint among them. In this regard, this finding can lead us to conclude
that COVID-19 infected patients might not necessarily be afflicted
with fever. There was no discrepancy between CT-positive and negative
cohorts in terms of fever values, but we are of the opinion that this sit-
uation may be attributed in part to the small number of subjects devel-
oping fever. No discrepancy was observed between CT-positive and
negative cohorts in terms of fever values. Likewise no significant dis-
crepancy was found between the comorbities and fever. However, we
are of the opinion that this situation may be attributed in part to the
small number of subjects developing fever. Tahakaran et al. argue that
body temperature correlates with mortality, yet no correlation coeffi-
cient was reported in their study [15]. The significant, though weak, cor-
relation between the CT severity and the measured fever values during
the admittance in our study can be considered as the data that can cor-
roborate the association between clinical severity and body
temperature.

Angiotensin converting enzyme 2 (ACE-2) receptors, which
interract with COVID-19 virus for penetration into the cell, are involved
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Table 4
Correlations between CT Severity score and vital, laboratory, and clinical parameters in
patients with pneumonia.

Fever rho 0,214

p Value 0,015
Sp0, rho —0,360

p Value 0,0001
Systolic blood pressure rho 0,397

p Value 0,0001
Diastolic blood pressure rho 0,062

p Value 0,482
WBC rho —0,108

p Value 0,220
Hemoglobin rho 0,014

p Value 0,873
Neutrophil count rho 0,037

p Value 0,674
% Neutrophil rho 0,294

p Value 0,001
Lymphocyte count rho —0,434

p Value 0,0001
%Lymphocyte rho —0,236

p Value 0,007
NLR rho 0.398

p Value 0.001
Platelet rho —0,164

p Value 0,063
Monocyte count rho —0,214

p Value 0,014
CRP rho 0,390

p Value 0,0001
Urea rho 0,149

p Value 0,090
Creatinine rho 0,244

p Value 0,005
D-Dimer rho 0.375

p Value 0.0001
Ferritin rho 0.530

p Value 0.0001
hsTnT rho —0.037

p Value 0.754
CURB-65 score rho 0.246

p Value 0.066
Pneumonia severity index score rho 0.346

p Value 0.008
Hospitalization time rho 0.338

p Value 0.009

p and rho values were derived from Spearman Correlation test.

sPO,, peripheral oxygen saturation; WBC, white blood cell; NLR, neutrophil-to-lympho-
cyte ratio; CRP, C-reactive protein; hsTnT, high-sensitive troponin T; CT, computed
tomography.

Bold values are statistically significant p values.

in hypertension pathogenesis [16-18]. The association between the
presence of hypertension and disease severity has been established in
some earlier research [18,19]. These previous works highlight the pres-
ence of hypertension and the increase in the mortality risk, rather than
high BP measured at the ED admittance. In another study, the patients
with poor prognosis was reported to have higher systolic and diastolic
pressure on admission [20]. Similar to this study, our results indicated
that the systolic BP recorded at the ED admittance was found to be
higher in the CT-positive group than in the negative one. In other
words, the subjects diagnosed with hypertension tended to have higher
CT severity scores in our study. Further to this, the systolic BP recorded
at the ED admittance was found to be higher in the CT-positive group
than in the negative group. The significant correlation between systolic
BP and CT severity makes us conclude that the BP regulation of the sub-
jects is likely to be disrupted due to the interaction between COVID-19
virus and ACE-2 receptors.

The current data on the role of comorbidity in COVID-19 reveal that
the clinical stage of the disease progresses more severely in patients
with hypertension, CAD, diabetes, COPD or male gender, but we did
not come across any report that associates the disease with CT severity
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[18,19,21]. In line with prior research, our study shows that CT severity
also tended to be higher in male individuals, patients with hyperten-
sion, and those with CAD than in those without these disases, yet it
was not higher in diabetes and COPD-asthma patients than in those
without these diseases. Although earlier studies have based their evalu-
ation on the data related to the clinical condition and mortality, taking
CT severity into consideration, as in our study, may provide some insight
into severity of COVID-19 disease.

A large body of clinical work investigating the abnormalities in
laboratory parameters of COVID-19 disease documents high D-dimer,
Ferritin, CRP values and low lymphocyte count [13,22,23]. A recent
meta-analysis addresses this issue by emphasizing that lymphopenia
and higher CRP levels are common laboratory findings of COVID-19
[24]. Another study reporting that CRP levels and CT findings are posi-
tively correlated concludes that CRP level might be a key factor in the
early diagnosis of this disease [25]. As a matter of fact, extensive re-
search has been undertaken to analyze the relationship between CRP
level and CT severity [26,27]. For instance, a study probing the relation-
ship between early CT score and laboratory parameters suggests that
neutrophil count, WBC and CRP level (r = 0.502 and p < 0.001; r =
0.414 and p = 0.001; r = 0.511 and p < 0.001, respectively) have mod-
erately positive correlation [28]. In another study where the relation-
ship between CT lesion scores and laboratory parameters was
analyzed, neutrophil percentage %neu and CRP levels were found to
have moderate positive correlation with CT scores (r = 0.436 and
p < 0.001; r = 0.489 and p < 0.001, respectively), while lymphocyte
count and lymphocyte percentage were found to have moderate nega-
tive correlation (r = —0.331 and p < 0.001; r —0.457 and
p < 0.001, respectively) [27]. A meta-analysis on the relationship be-
tween thrombocytopenia and COVID-19 reveals that thrombocytopenia
condition is associated with severe clinic findings of COVID-19 disease
[29]. In a study on monocyte count, pulmonary inflammation index
and monocyte level were observed to have moderate—weak negative
correlation [26]. When it comes to our study, the CRP level was consid-
erably higher in the CT-positive cohort, and the CT severity and CRP
levels were established to have correlation close to the levels docu-
mented in previous studies, and we thus argue that CRP level may act
as a potential predictor of CT severity. In addition, %neu, CRP, and creat-
inine levels were higher in the subjects with CT findings than in those
with normal CT, and CT severity positively correlated with these levels.
This suggests that the elevation of these laboratory parameters might
prove helpful in predicting the presence of abnormal CT findings and
CT severity. Our findings differ markedly from those reported in the lit-
erature in that the neutrophil count was not higher in CT-positive sub-
jects and did not correlate with CT severity. We also observe that the
%neu levels were not higher but correlated with CT severity in the CT-
positive cohort, which corroborates the literature data revealing the as-
sociation between %neu and CT severity.

It is also note worthy that the subjects with CT-positive were likely
to have lower WBC, lymphocyte count, platelet count, and monocyte
count than CT-negative patients. Among these laboratory parameters,
we did not find a correlation between WBC and platelet count and CT
severity. In this respect, our study came up with a different conclusion
from the literature data, and we hold the view that these two parame-
ters are not suggestive of CT severity but of CT findings. Further analysis
indicates that the lymphocyte and monocyte counts were lower in the
CT-positive group in line with the literature data, and a significant neg-
ative correlation existed between these laboratory parameters and CT
severity. Based on these findings, we can conclude that the low scores
in these parameters can help to predict the severity of CT.

In numerous reports, serum ferritin and D-dimer levels are
established to be higher in patients with severe COVID-19 than those
with a mild clinical picture [30-32]. However, there seems to be a lack
of research analyzing the relationship between CT severity and serum
ferritin and D-dimer levels in the light of our literature review. In
our study, serum ferritin levels were observed to be high in the
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CT-positive group and have moderate positive correlation with CT se-
verity. This situation indicates that serum ferritin level is closely related
to the radiological severity as well as the clinical severity of the subjects.
In a similar vein, the high level of D-dimer in the CT-positive group and
its positive correlation with CT severity, though not as high as ferritin,
indicate that the serum D-dimer level is associated with clinical and ra-
diological severity. We thus argue that D-dimer and ferritin levels mea-
sured at the time of admission to the ED can be taken into consideration
to predict radiological severity.

5. Limitations

The generability of our results are subject to some limitations. For
one thing, it is primarily retrospective in nature. Although ours is the
only tertiary-level hospital in the region, the results may not be gener-
alized for all the patients in the region, as it is not the only hospital ad-
mitting COVID-19 patients. In addition, we are not knowledgeable
about the patients who are asymptomatic and do not present to the hos-
pital. Within this scope, our findings are confined to the patients we
were able to detect.

6. Conclusion

In contrast to earlier findings, however, fever > 37.8 °C was mea-
sured only in 17.7% of our subjects at the time of admittance. In this re-
gard, this finding can lead us to conclude that COVID-19 infected
patients might not necessarily be afflicted with fever. The subjects diag-
nosed with hypertension tended to have higher CT severity scores in our
study. Further to this, the systolic BP recorded at the ED admittance was
found to be higher in the CT-positive group than in the negative group.
We think that NLR elevation, high CRP levels, high D-dimer and ferritin
levels may act as a potential predictor of CT severity. The severity of
COVID-19 can be suggested to have some association with serum ferri-
tin and d-dimer levels. Especially, D-dimer and ferritin levels measured
at the time of admission to the ED can be taken into consideration to
predict radiological severity.
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