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Abstract

In December 2019, a pandemic of an unknown respiratory virus emerged in Wuhan, China, putting the whole
world in crisis; a newly emerged coronavirus called severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2). In this study, we evaluated the clinical characteristics and laboratory findings of patients with coronavirus
disease 2019 (COVID-19) in the North of Iran. Demographical data and clinical characteristics of 126 patients with
COVID-19 in Razi Hospital, Rasht, Iran, were recorded. The mean age of patients was 62 years old and 57.1% of
cases were male. About 17.5% of patients had direct contact with a SARS-CoV-2-infected patient. The most
common underlying diseases were lung diseases (11.9%), diabetes (11.9%), cardiovascular disease (CVD) (7.1%),
and hypertension (4.8%). The mean levels of lactate dehydrogenase (LDH), creatine phosphokinase (CPK),
creatine kinase MB (CK-MB), serum glutamic oxaloacetic transaminase (SGOT), and erythrocyte sedimentation
rate (ESR) (1231.79+866.48 U/L, 766.88+2288.68 U/L, 59.2+55.18 U/L, 112.28+213.07 U/L, and 67.61+31.07
mm/hr, respectively) were remarkably higher than the normal ranges. Also, the average O2 Saturation (O2Sat)
was 61.42+26.37%. Male gender, advanced age, a history of underlying diseases, higher level of cardiac enzymes,
and lower level of O2Sat were associated with severity in patients with COVID-19.
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1. Introduction coronaviruses, a novel coronavirus was found as the
Coronaviruses, belonging to the family cause of a new emerging worldwide pandemic after
Coronaviridae, are enveloped single-stranded RNA  testing the lower respiratory tract samples, named
viruses that are widely spread in mammals including  severe acute respiratory syndrome coronavirus 2
humans [1]. Despite mild infections caused by (SARS-CoV-2) [2]. The coronavirus disease 2019
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(COVID-2019) is announced as a worldwide concern
by the World Health Organization (WHO). Patients
with COVID-19 have some clinical manifestations
such as fever and cough as primary clinical
presentations, and shortness of breath and myalgia as
the following manifestation [3]. Due to the wide
spectrum of SARS-CoV-2 symptoms, some patients
may have serious and extensive complications such as
acute respiratory distress syndrome (ARDS) and
cytokine storm, which may result in organ failure and
death [4, 5]. Some circumstances lead to susceptibility
of being fatal cases of COVID-19, such as middle and
upper age with a history of pre-existing underlying
diseases (lung diseases, cardiovascular diseases
(CVD), kidney and liver diseases, hypertension, and
diabetes) [6, 7]. Among underlying diseases, lung and
cardiac complications are strongly related to higher in-
hospital mortality in patients with COVID-19. The
mechanisms of SARS-CoV-2, which causes this acute
heart complication, include direct and indirect
damage to cardiomyocytes and systemic
inflammation [8]. A study demonstrated that the
mortality was associated with an increased level of C-
reactive protein (CRP), serum glutamic oxaloacetic
transaminase (SGOT), potassium (K), neutrophils
count, white blood cell (WBC) count, and prothrombin
time (PT) in COVID-19 patients with abnormal chest
computed  tomography = (CT)-scan  results.
Additionally, in these patients, a decrease in
lymphocytopenia and O2 saturation (O2Sat) levels is
associated with severe conditions [9]. Some laboratory
findings such as lymphocytopenia, thrombocytopenia,
elevated CRP, and ESR can also be helpful for
clinicians to predict the patient’s condition [10]. The
higher neutrophil to lymphocyte ratio (NLR) and
upper age can be used as independent biomarkers
indicators of poor clinical outcomes [11], in which NLR
greater than 6.5 may reflect the progression of the
disease toward an unfavorable clinical outcome; with
this notion, the ratios higher than 9 may result in death
[12]. In addition, in COVID-19 patients with mild to
severe conditions, the average level of lactate
dehydrogenase (LDH), creatine phosphokinase
(CPK), SGOT, serum glutamic pyruvic transaminase
(SGPT), and CRP, are higher than the normal range
[13].

Since the evaluation of clinical and laboratory
findings are more accessible and valuable for the
diagnosis of infections such as SARS-CoV-2 [14]; we

aimed to evaluate demographical data, -clinical
characteristics, and laboratory findings of patients
with COVID-19 in the North of Iran.

2. Materials and Methods

2.1 Data collecting

This retrospective study was conducted from
February to May 2020, on the 126 cases of COVID-19,
referring to Razi Hospital, Rasht, Iran. All cases were
confirmed for SARS-CoV-2 infection via using the
real-time polymerase chain reaction (RT-PCR) test on
nasopharyngeal swabs specimens from the upper
respiratory tract. Demographic data and clinical
characteristics of patients including age, gender,
history of smoking, history of opium consumption,
direct contact with COVID-19 patients, history of
underlying diseases, and symptoms at the time of
admission were collected from the patient’s medical
records. Laboratory variables including complete
blood count (CBC), ESR, coagulation profile (PT and
partial thromboplastin time (PTT)); arterial blood
gases (ABG); and biochemical parameters such as
alkaline phosphatase (ALP), SGPT, SGOT, total
protein, albumin, CPK, creatine kinase MB (CK-MB),
calcium (Ca), phosphorous, magnesium (Mg), direct
and indirect bilirubin, uric acid, blood urea nitrogen
(BUN), creatinine, amylase, blood sugar, LDH,
sodium (Na), and K were analyzed on blood samples
of the patients with COVID-19. The patients with
incomplete data were excluded from the study.

2.2 Statistical analysis

The variables were represented by mean +
standard deviation (SD), median and interquartile
range (IQR). The Shapiro-Wilk test was used to test
the normality of data distribution. The categorical
variables were presented in numbers and percentages.
All statistical data were analyzed using IBM SPSS,
version 24.0.

3. Results

A total number of 126 patients with COVID-19
were included in this study, of which the median age of
patients was 62 years, ranging from 28 to 92 years old.
Overall, 57.1% of cases were male and 42.9% were
female. According to Table 1, 17.5% of patients had
direct contact with COVID-19 patients. The most
common underlying diseases were lung diseases
(11.9%), diabetes (11.9%), CVD (7.1%), and
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hypertension (4.8%). Fever (80.2%), cough (80.2%),
myalgia (50%), and dyspnea (40.5%) were the most
common symptoms, while digestive symptoms were
rare. Also, 81% of patients experience an O2Sat level
<93%, and 13.5% of patients were intubated. The
mean levels of some laboratory findings represented
abnormalities in ESR (67.61+31.07 mm/hr), CK-MB
(59.2455.18 U/L), CPK (766.88+2288.68U/L), LDH
(1231.79+866.48 U/L), SGOT (112.28+213.07 U/L)
and SGPT (90.33+209.47 U/L). The mean of
Ilymphocyte, neutrophil, and O2Sat were
20.03+14.05%, 76.56 +15.5%, and 61.42+26.37%,
respectively. O2Sat was critically lower than the
normal range, Table 2.

Table 1. Demographical data and clinical characteristics of
patients with COVID-19

Demographical data n (%)
Gender

Male 72 (57.1)
Female 54 (42.9)
Contact with COVID-19 cases 17 (13.5)
History of smoking 2 (1.6)
History of opium consumption 2 (1.6)
Clinical characteristics

Fever 101 (80.2)
Cough 101 (80.2)
Myalgia 63 (50.0)
Dyspnea 51 (40.5)
Loss of consciousness 8 (6.3)
Anosmia 4(3.2)
Ageusia 3(24)
Gastrointestinal manifestation 2 (1.6)
Nausea 1(0.8)
Vomiting 1(0.8)
Seizure 1(0.8)
Po:

Less than 93% 102 (81.0)
Upper than 93% 24 (19.0)
Intubation 17 (13.5)
Underlying disease

Lung diseases 18 (11.9)
Diabetes 15 (11.9)
Cardiovascular diseases 9(7.1)
Hypertension 6 (4.8)
Chronic kidney disease 4(3.2)
Chronic neurological disorders 4 (3.2)
Other chronic diseases 4(3.2)
Chronic liver disease 2 (1.6)
Immunodeficiencies 2 (1.6)
Patients undergoing hemodialysis 2 (1.6)
Chronic hematologic diseases 2 (1.6)

Cancer 1(0.8)

4. Discussion

At the beginning of the COVID-19 pandemic, the
diagnosis of the disease was complicated by various
symptoms, abnormal chest CT-scan results, abnormal
laboratory findings, and the severity of the disease at
the time of onset. Due to our results, males were the
majority of hospitalized patients, similar to some other
reports, which consequences in severe complications
[15—18]. Gender differences in the frequency and
outcomes of infectious diseases are reported at all ages
in males [19—21]. These data represented that, while
environmental factors may be affecting various
aspects of the pandemic, fundamental differences in
the immune response among males and females are
possibly a factor behind the notably observed gender
bias in the COVID-19 pandemic. Various studies
reported the genetic differences among genders in
their innate and adaptive immune system function
[22—25].

The most common underlying diseases were lung
diseases, diabetes, and CVD. In several studies, lung
diseases and CVD were reported as frequently
associated factors with SARS-CoV-2 infection and the
severity condition in these patients [26—28]. In
addition, pre-existing CVD upsurges the rate of
COVID-19 morbidity and mortality and is closely
related to poor disease outcomes [8]. A cohort study in
China illustrated that cardiac injury is frequent among
hospitalized patients with COVID-19, and is associated
with a higher risk of in-hospital mortality [29]. Along
with age and CVD, one of the most common
comorbidities associated with a poor prognosis in
COVID-19 patients is diabetes. People with diabetes
and lung complications are more susceptible to get
infections, and they tend to develop more severe
conditions with a significantly higher mortality rate
than those without diabetes [30]. Fever, cough,
dyspnea, and myalgia were the most reported
symptoms among patients with COVID-19. Chen et al.
reported that the majority of patients with COVID-19
were males, and common symptoms were fever and
cough [31].

The hematological analysis demonstrated a lower
level of O2 Sat, lymphocytopenia, and a higher level of
ESR and neutrophil count. Several studies have
illustrated a lower level of lymphocytes and a higher
level of neutrophils in COVID-19 cases with severe
conditions, which were consistent with our results.
The NLR can be useful in the clinical management of
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Table 2. Laboratory findings of patients with COVID-19

Il_nadbetz(ratory Tested Median IQR1 IQR3 Mean SD Min Max Normal Range
WBC 122 9.5 6.2 11.6 10.04 5.86 25 481 4-10 x 10% /CUMM
RBC 122 4.7 4.1 5.1 4.61 0.84 82 6.69 4.5-6 x 10® mlu/L
Hb 122 13.2 115 14.4 12.85 2.34 6 19.1 12-16 g/dL
HCT 122 41.3 36.3 44.4 40.10 7.08 84 614 35.5-48 %
MCH 122 28.4 27 29.5 28.23 4.94 179 732 27-32 pg
MCHC 122 32.1 30.9 33.4 32.28 3.98 268 714 31-37 gr/dl
MCV 122 87.5 84.7 91.2 87.29 7.46 61.4 107.9 80-100 FL
RDW 121 13.6 12.5 15.1 14.04 2.15 10.8 242 11-16 %
Platelet 122 203 1475 2685 22416 113.19 40 812 140-450 x 10° U/L
Lymphocyte 36 175 10.25 25 20.03 14.05 5 80 25-40%
Neutrophil 36 80 72 85.75 76.56 15.52 15 95 40-60%
Eosinophil 33 2 2 2 2.58 4.192 1 26 1-4%
Monocyte 13 2 1 3 2.23 1.013 1 4 2-8%

0-22 mm/hr Male
ESR 38 70 4425 88.25 67.61 31.07 10 138

0-29 mm/hr Female
PTT 49 32 29 36.5 33.55 5.96 28 54 30-45 Second
PT 49 12 12 12.75 12.85 2.20 12 25 10-2-12 Second
INR 50 1 1 1.08 1.11 0.30 1 2.85 0.8-1.1
0,Sat 55 68 38.5 83.3 61.42 26.37 6.8 98.8 >95%
HCO3 55 22.1 18.5 25.6 23.17 8.76 9.6 547 22-26 mEqg/L
PO, 55 36.2 24.5 48.3 43.62 30.47 8.1 1488 80-100 mmHg
PCoz 55 41.1 35.7 49 43.39 14.27 20.3 964 35-45 mmHg
pH 55 7.4 7.3 7.4 7.33 0.08 6.99 7.517 7.35-7.45
LDH 68 951 735.8 1398.3 1231.79 866.48 7 4247 230-460 U/L
CPK 72 183.5 945 4615 766.88 2288.68 35 18000 10-120 mcg/L
CPK-MB 69 46 31 645 5028 5518 13 350 ot Loreab ottt
ALP 62 1835 1385 276.3 22365 12528 79 702 20-140 U/L
SGPT 61 32 23 60 90.33 209.47 11 1404 7-56 U/L
SGOT 61 49 30 90.5 112.28 213.07 12 1377 8-45 U/L
K 119 4.2 4 4.4 4.20 0.48 2.6 5.7 3.5-5 mEqg/L
Na 120 134 131 137 134.56 4.93 125 149 135-145 mEg/L
Ca 46 8.4 8.2 8.6 8.40 0.49 6.7 9.5 8.5-10.5 mg/dl
Phosphorus 48 3 25 3.4 3.23 1.55 1.5 109 2.6-4.5 mg/dI
Mg 49 1.9 1.8 2.1 1.98 0.25 1.4 2.8 1.8-2.4 mg/dl
BS 96 155 115.5 202 180.89 92.30 75 582 <140 mg/dl
BUN 124 21 14 29.8 27.07 22.26 8 159 7-21 mg/dl
Creatinine 123 1.1 0.9 14 1.37 1.10 0.70 10.10 0.6-1.2 mg/di
Uric Acid 42 6 4 8.5 6.58 2.96 2.2 15 2.6-8.2 mg/dI
Total protein 47 6.5 5.7 7 6.31 0.93 3.80 8 6-8.3 g/dI
Albumin 49 3.6 3.3 3.9 3.60 0.47 2.60 450 3.5-5.2 g/dI
Bilirubin Total 59 0.7 0.5 0.9 0.78 0.57 0.30 4.40 0.3-1.2 mg/dl
Bilirubin Direct 59 0.2 0.2 0.4 0.30 0.25 0.10 1.90 <0.2 mg/dI
Amylase 38 60 41.8 91.3 78.89 74.97 16 454 40-140 U/L

Abbreviations: CBC (complete blood count), WBC (white blood cell), RBC (red blood cell), Hb (hemoglobin), HCT (hematocrit), MCH (mean
corpuscular hemoglobin), MCV (mean corpuscular volume), MCHC (mean corpuscular hemoglobin concentration), RDW (red cell distribution
width), EER (erythrocyte sedimentation rate), PT (prothrombin time), PTT (partial thromboplastin time), INR (PTtest/PTnormal)'S!, O2Sat (O2
Saturation), HCOgs (hydrochloric acid), POz (arterial partial pressure of oxygen), PCo2 (arterial partial pressure of carbon dioxide), pH (potential
of hydrogen), LDH (lactate dehydrogenase), CPK (creatine phosphokinase), CK-MB (creatine kinase MB), K (potassium), Na (sodium), Ca
(calcium), Mg (magnesium), BS (blood sugar), ALP (alkaline phosphatase), SGPT (serum glutamic pyruvic transaminase), SGOT (serum glutamic
oxaloacetic transaminase), SD (standard deviation), IQR (interquartile range).
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SARS-CoV-2 infection in the early stages [32—35].
Besides, hypoxia and dyspnea are both reported as a
sign of lung involvement. The lower level of O2Sat
predisposes patients with COVID-19 to intensive care
unit (ICU) admission [36, 37]. Pu et al. suggested that
SARS-CoV-2 might trigger the changes in the form of
erythrocytes or plasma characteristics through an
unknown mechanism by elevating the level of ESR
[38]. A sustained high level of ESR may lead to adverse
effects on the prognosis status of patients with COVID-
19 because a higher ESR level can damage the joint
and lead to joint complications such as osteoarthritis,
which may be a precursor of liver and kidney damage
[30—42]. The biochemical analysis reported an
elevated level of SGOT, SGPT, LDH, CPK, and CK-MB
in patients with COVID-19. Due to our results, liver
enzymes including, SGOT and SGPT were remarkably
higher than the normal range in patients with COVID-
19 at the time of admission to the hospital, which was
associated with the severity of conditions in these
patients. Interestingly, a study demonstrated the
association between liver enzymes and severity
conditions in patients with COVID-19. They observed
that SGOT elevated first, followed by SGPT which was
associated with the highest mortality [43, 44]. As
SGOT is found in various tissue, the elevated level of
this enzyme results in multiorgan failure [45]. An
investigation ~demonstrated that along with
lymphocytopenia, elevated levels of LDH were more
frequently seen in severe COVID-19 illnesses [46].
Furthermore, the evaluation of CK-MB in patients
with COVID-19 might provide specific clinical data for
early risk factors in these patients [47—49]. Similar to
our study, it was reported that age, pre-existing
underlying diseases, low O2Sat, decreased lymphocyte
count, and elevated levels of CRP, SGOT, LDH, and
CK-MB can be used as predictors of the severity of
COVID-19 conditions [50, 51]. Another study revealed
that CK-MB, LDH, and SGOT were higher in patients
with COVID-19 compared to the control group;
moreover, in these patients, the levels of mentioned
enzymes were higher in patients with death outcomes
than in survivors [52].

According to our investigation, advanced age,
male gender, a history of underlying disease, and
abnormal laboratory findings predispose patients with
COVID-19 to severe conditions.
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