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ABSTRACT

EEEICILCERCWANE In December 2019, a new type of Coronavirus (SARS-CoV-2) pneumonia (COVID-19) was reported in
Wuhan and quickly spread worldwide. This study was designed to investigate the clinical symptoms of the COVID-19

patients.

WEIEHEIELCREGTEE In this retrospective study, we collected data of 132 COVID-19 dead patients. Demographic,
epidemiological, and clinical data and laboratory test results were analyzed on days 1, 3, and 6 of admission.

m Most cases were in the 66-75 age group, 64.39% of which were males. Three days after admission, 55.3% of patients
died. The most frequent clinical manifestations were dry cough (70.45%) and fever (54.54%), which increased during
hospitalization. Diabetes and blood pressure were reported as the most prevalent underlying diseases. Lymphopenia and
an increase in leucocyte number were observed in most patients. ESR (92.5%) and LDH (94.64%) levels were above normal.
Furthermore, 42.85% and 44.73% of patients had elevated ALT and AST levels, respectively.

The results of this study revealed that males are more likely to be infected with SARS-CoV-19. Underlying
diseases were common among patients and clinical and laboratory symptoms aggravated with a rise in hospitalization time.

Clinical features, COVID-19, Epidemiology, Iran, SARS-CoV-2.
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1 Introduction

A newly emergent betacoronavirus causing COVID-19 became a serious global issue in early
respiratory tract infection, Coronavirus disease 2019 2020 and triggered an existential worldwide health
(COVID-19), was recognized in Wuhan, China, in Dece- crisis. WHO defined the epidemic of SARS-CoV-2 as a
mber 2019 (1). Genome sequencing of betacorona- public health emergency of international concern. The
virus revealed a close relationship with the SARS virus SARS-CoV-2 could easily transmit via aerosols among
(2). Infection of a human being with severe acute the individuals of a society; additionally, it has been
respiratory syndrome Coronavirus 2 (SARS-CoV-2), reported that this virus survives on surfaces, for
named by the International Committee of Taxonomy instance, stainless steel and plastics, for up to three
of Viruses (ICTV), can lead to COVID-19 disease, which days facilitating its spread.
is devastating particularly for the elderly (3). Despite the fairly thorough knowledge about the

mortality of the clinical disease, its pathogenicity rem-
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ains unknown (4). Six species of Coronavirus leading to
disease are identified in humans (5). They cause
infections in different systems, like respiratory,
enteric, hepatic, and neurological organs (6). The
SARS-CoV-2 virus binds to epithelial cells via its main
receptor, ACE2, following inhalation in the nasal cavity
and begins to replicate (7). In organs with a high
expression of ACE2, such as the kidney and intestine,
the virus proliferates, and the affected tissues are
widely damaged when the protective immune respo-
nse is impaired (8). Inflammation is induced in the
lungs by damaged cells (9).

Patients with COVID-19 have been classified into
mild, moderate, severe, and critical groups, based on
clinical manifestations and radiographic score (10).
The symptoms of COVID-19, such as fever, cough,
fatigue, diarrhea, and vomiting, are similar to those of
other respiratory viruses (11). The lungs have invasive
lesions in radiographs presentation (12). Serious
complications, including pneumonia, acute respirat-
ory failure (ARF), acute respiratory distress syndrome
(ARDS), acute kidney injury, acute cardiac or liver
injuries, disseminated intravascular coagulation (DIC),
and septic shock may be seen in certain cases facing-
death (13).

The increasing number of patients with severe
COVID-19 infection worldwide has led to investments
in health care systems and medical supplies (14).
There are some techniques to identify COVID-19;
predominantly, Real-Time reverse-transcription poly-
merase chain reaction (rRT-PCR) is used to detect the
target genes directly, S, N, E, and RdRp of the virus
(15). The severity, mortality prediction, control plans,
and treatment of the disease could be measured via
several laboratory tests (16); for instance, white blood
cell (WBC), lymphopenia, C-reactive protein (CRP), and
erythrocyte sedimentation rate (ESR) as hemat-
ological tests, as well as lactate dehydrogenase (LDH),
creatine kinase (CK), and troponin as biochemical
assays, were reported to be associate with the
severity of COVID-19 (17).

Laboratory findings and their association with the
complications caused by the disease could compr-
omise important knowledge, as specific diagnostic
significance, during the appearance of a novel infect-
ious disease (18). Although the clinical characteristics
of COVID-19 have been mainly defined, the
development of severe conditions due to the damage
of non-pulmonary organs may change the biochemical
parameters' level of kidney and liver, such as
creatinine, AST, and ALT to abnormal values (17).

Due to the high morbidity and mortality rate and the
necessity of new methods for timely treatment and
preventing the death of patients, this study aimed to
investigate the changes in paraclinical parameters and
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their relationship with the death of hospitalized
patients.

2.Materials and Methods

This retrospective-epidemiological study was per-
formed in Razi hospital in Rasht, North of Iran. Razi
hospital is a referral hospital during the COVID-19
epidemic in Rasht, and all patients are referred to this
center. All the recorded patients had a unique national
code, and there were no duplicate cases. A number of
132 hospitalized and non-survived patients from
COVID-19 from March to August 2020 were included.
Age, sex, and the hospitalization to death duration
were measured. This study was evaluated and
approved by the Ethics Committee of Guilan Univer-
sity of Medical Sciences (Ethical approval code: IR.-
GUMS.REC.1399.137). Ethical Review Board approved
the consent taken from all the participants.

2.1. Real-Time PCR

To diagnose the disease using Real-Time PCR, swabs
from Patients' nasopharynx and oropharynx were
obtained and transferred to Viral Transport Medium
(VTM). Viral RNAs were extracted from specimens
using Sacace DNA/RNA extraction kit (Sacace Biotech-
nologies Co., Italy) according to the manufacturer's
protocol. Extracted RNA was used as a template to
One-Step Real-Time PCR for detecting N (nucleocapsid
protein) and RdRp genes in COVID-19 using Real-Time
PCR primer/probe kit (Pishtaz Teb Co. Iran). Patients
with negative SARS-CoV-2 test results were excluded.

2.2. Clinical Data

The clinical data were obtained by the research
team via the electronic medical record system (HIS).
Clinical evidence included physical signs and sym-
ptoms, history of organ transplantation and surgery,
underlying diseases, such as pulmonary disease,
chronic obstructive pulmonary disease (COPD),
cancer, asthma, blood pressure, diabetes, chronic
renal disease, stroke history, and cardiovascular pro-
blems, and drug and smoke history. Moreover, several
other clinical symptoms of patients were inclusive
nausea, diarrhea, vomiting, headache, muscle pain,
dry cough, anorexia, ageusia, and anosmia.

2.3. Laboratory Assays

Laboratory tests results, including complete blood
counts (CBC), erythrocyte sedimentation rate (ESR),
hepatic and renal enzymes tests, LDH, blood urea
nitrogen (BUN), and serum creatinine, were collected
from medical patients' records. Herein, Na, K, PT, and
PTT levels, as well as pH, Pa0,, PaCO,, HCOs, and AO;
saturation were measured.

2.4. Statistics
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Categorical and continuous data were outlined as
percentages and median with interquartile range
(IQR), respectively. The variable between the groups
was compared via x2 test for categorical data and
nonparametric comparative test for continual data. P-
value<0.05 was considered to be statistically
significant.

The variables recognized by univariate analysis (P
<0.05) were put into the multivariate analysis, in
which these variables were balanced according to
three main factors (disease severity on admission,
mechanical ventilation, and ICU transfer). SPSS version

Table 1. Frequency of patients based on their age

Age group Sex
Female
25-35
Male
Female
36-45
Male
Female
46-55
Male
Female
56-65
Male
Female
66-75
Male
Female
76-85
Male
Female
86-95
Male

21.0 software (SPSS Inc., Chicago, Il., USA) was utilized
to carry out all the statistical analyses.

3.Results

A total of 132 death cases with confirmed COVID-19
were enrolled in this work. The number of male
patients was higher than that of females (85 males
versus 47 females). The subjects did not include the
medical staff. The participants were categorized into
seven age groups (25 to 95). Based on our results,
most patients (17.42%) were in the age group of 66-
75, which belongs to the males (Table 1).

N (Percentage)

0(0)
3(2.3)
4(3.03)
7(5.3)
5(3.8)
9(6.8)
11(8.33)
16 (12.12)
9 (6.81)
23 (17.42)
13 (9.84)
20 (15.15)
5(3.8)
7(5.3)

The patients' symptoms were recorded at 1, 3, and
6 days after admission (Table 2); however, some
patients died before days 3 or 6. It should be
mentioned that 50% of the subjects were excluded in
less than three days, and the rest were hospitalized for
four days or longer.

As shown in Table 2, the patients' clinical symptoms
were recorded on days 1, 3, and 6. Among all checked
symptoms, only muscle pain was decreased from day
1 (50%) to 6 (41.2%). The other symptoms indicated
an increasing rate from day 1 to day 6. Underlying
diseases among the patients were also recorded after
admission (Table 3). Based on our results, diabetes
was the most prevalent underlying disease (16.66%),
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followed by blood pressure (13.63%). All the patients
were checked for a history of asthma, allergy, HIV,
immunodeficiency, and pregnancy in women. One
female (80-85) with asthma and cardiovascular
disease history died two days after admission.

There were other death cases in this study among
the cases with underlying diseases; for instance, a man
(age group: 45-50) with fauvism, a history of blood
pressure, and cardiovascular disease died four days
after admission. Another male subject (55-60) with
rheumatism and a history of diabetes survived only
one day after hospitalization. Lastly, a man (65-70)
with pulmonary disease and chronic blood disease
died five days after admission.
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Table 2. Frequency of symptoms among studied patients at days 1, 3 and 6.

Symptoms Day of record N (%)

Day 1 66 (50)
Muscle pain Day 3 33 (47.8)
Day 6 14 (41.2)
Day 1 93 (70.4)
Dry cough Day 3 48 (69.5)
Day 6 26 (76.5)
Day 1 39 (29.5)
Anorexia Day 3 23 (33.3)
Day 6 19 (55.9)
Day 1 56 (42.4)
Anosmia and Ageusia Day 3 31 (44.9)
Day 6 18 (52.9)
Day 1 54 (40.9)
Diarrhea Day 3 30 (43.5)
Day 6 19 (55.9)
Day 1 43 (32.6)
Nausea and Vomiting Day 3 35 (50.7)
Day 6 24 (70.6)
Day 1 54 (40.9)
Headache Day 3 31 (44.9)
Day 6 24 (70.6)
Day 1 56 (42.4)
Shortness of breath Day 3 41 (59.4)
Day 6 26 (76.5)
Day 1 72 (54.5)
Fever Day 3 41 (59.4)
Day 6 27 (79.4)

Note: Survived patients on day 1, 132 patients, day 3, 69 and day 6, 34 patients
Table 3. Frequency of underlying diseases among patients.
Underlying diseases Fre;t(;;r)\cy

Pulmonary diseases
Blood pressure
Diabetes
Cardiovascular disease
Chronic renal disease

Cancer

12/132 (9.09)
18/132 (13.63)
22/132 (16.66)
10/132 (7.57)
7/132 (5.30)
7/132 (5.30)
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Moreover, 5.3% of patients had lung cancer, colon
cancer, and leukemia. Additionally, two cases had a
history of surgery, and one patient with a history of
kidney transplantation died nine days after admission.
Three days after admission, 55.3% of the studied
patients died, and 21.5% lived longer than six days.

According to the result of complete blood count, on
the first day of hospital admission, 45.52% of the
patients and 54.05% of the survived patients on the
third day showed a rise in their leucocyte number
(>9.5). On the sixth day of admission, there was an

Table 4. Laboratory results of patients' samples at day 1, 3 and 6.

Laboratory Parameters Day1

Leukocytes
(x10° /L; normal range 3.5-9.5)
Increased—No./total No. (%)

9.1(6.5-11.9)

increase in the leucocyte number of 71.42% of the
survived patients. Subsequently, with a rise in
hospitalization, the number of patients with elevated
leucocytes counts was higher. Reduction in
lymphocytes was frequently observed in the patients.
On the first, third, and sixth day of hospitalization,
71.87%, 86.95%, and 100% of the patients showed
lymphopenia, respectively. Therefore, lymphopenia
was associated with an increase in hospitalization
duration. Other laboratory findings included platelet
counts, PT, and PTT were normal (Table 4).

Day 3 Day 6

9.6 (6.6-14.5) 17.4 (7.95-21.30)

(>9.5) 56/123 (45.52) 20/37 (54.05) 15/21 (71.42)
0,
Lymphocyte percentage (%, normal range 10 (10-21) 10 (8-15) 10 (5.5-13)
20-50)
-— 0,
IR (3‘3‘}/:)“3' e 9] 23/31(71.87) 20/23 (86.95) 9/9 (100)

Platelet (x10% /uL; normal range 150-450) 205.5 (153.5-253) 217 (149.5-300) 201 (91.5-294)

PT (Sec; normal range 11-13.5) 12.5(12-13.58) 13.5(12-15.25) 12.5(12-13.35)

PTT (Sec; normal range 28-40) 30.5 (28-39) 36(28-45) 32.5(28.25-52.5)
BUN (mg/dL; normal range 13-43) 26.5(20-41) 27(17.5-39.5) 31(21-72)
(el (T LB Tl 1.2(1.0-1.6) 1.07(0.86-1.92) 1.0(0.70-2.72)
0.6-1.3)
Na (mEq/L; normal range 135-145) 134(132-138) 135(132-140) 138(133-143)
K (mEq/L; normal range  3.5-5.3) 4.2 (4-4.55) 4(3.9-4.3) 4.3(3.93-4.98)

According to Table 5, patients' LDH and ESR
increased, with 94.64% of patients experiencing an
LDH level above the normal range (>480) and 92.5%
experiencing an ESR level above the normal range
(>30). Furthermore, 42.85% and 44.73% had elevated

ALT and AST levels, respectively. Finally, 89.47% of the
patients underwent a PaO; level that was lower than
normal, whereas 50% of them showed an increase in
PaCO, (respiratory acidosis), and 62.5% represented a
decrease in HCO; (Table 5).

Table 5. Base line Laboratory tests results according to patients' blood tests.

Laboratory tests

LDH (U/L; normal range  230-480)
ALT (SGOT) (U/L; normal range Up to 37)
AST (SGPT) (U/L; normal range Up to 41)

ALP (U/L; normal range  80-306)

Bilirubin (Total)
(mg/dl; normal range

Results
1QR: 50% (25% -75%)

954.5 (757.5-1386.25)
32 (24-70)
37.5 (25.75-54.75)
199 (142-292)

0.85 (0.50-1.92)
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Laboratory tests

0.3-1.2)

Ca (mg/dL; normal range 8.6-10.3)

Mg (mg/dL; normal range
1.53-2.5)

Blood pH (normal range 7.35-7.4)
Pa0, (mmHg; normal range 80-100)
PaCO, (mmHg; normal range 35-45

HCOs3 (mEq/L; normal range 21-28)

ESR 1hr
(mm/h ; Up to 30)

Results
IQR: 50% (25% -75%)

8.3(8.1-8.5)
2.05(1.9-2.3)

7.27 (7.17-7.43)
27.05 (1.00-57.80)
43.85 (30.83-51.95)
19.5 (15.78-26.35)

72 (56.50-91.75)

4.Discussion

In the present study, the data of 132 non-survived
COVID-19 patients were collected from Razi Hospital
in Rasht, Iran. The majority of subjects were in the age
range of 66-75, which is older than patients' mean age
stated by Zhang et al. (57 years) (19), Wang et al. (56
years) (19), and Chen et al. (55.5 years) (20). According
to M. Nikpour Aghdam et al. (21), the majority of their
cases were men, which is inconsistent with the results
by Wan et al. (22), Zhang et al. (19), and S. Tian et al.
(22), reporting an equal range of male and female
patients. Lower sensitivity to infection among women
could be ascribed to the X chromosome and sex
hormones, which have been suggested to play a role
in innate and adaptive immunity (23) (24).

On the contrary to other studies reporting fever as
the most common symptom, dry cough (70.45%) was
the most common symptom among studied patients
herein. The prevalence of cough was similar to that in
other reports (19). Fever was observed in 54.54% of
the patients, which is similar to that in the results of
W. Guan et al. (25) (43.8%) and lower than that in the
findings of Wang et al. (19), Huang et al. (26), and
Zhang et al. (19), reporting fever as the most prevalent
symptom (>90%). In the present study, fever increased
to 79.41% during hospitalization, which is in line with
the report by Guan et al. (25) (88.7%).

Other symptoms, such as muscle pain and anorexia,
were similar to those reported by Wang et al. (19).
Diarrhea (40.9%), vomiting, and nausea (32.57%) were
common gastrointestinal signs in this study, while
Wang et al. (19) stated that 20% to 25% of the patients
experienced diarrhea. These symptoms developed
during the course of the disease (22).

Three patients had a history of surgery (2.27%);
however, Zhang et al. (27) reported a 27.1% history of
surgery among their studied patients. Diabetes was
among the main underlying diseases (16.66%) in the
studied patients, followed by high blood pressure
(13.63%). Zhang et al. (27) stated high blood pressure
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(30%) and diabetes (12.1%) followed by cardiovascular
disease as the most determining underlying diseases.

Leucocyte count increased in 45.52% of the pat-
ients, which reached 71.42% during hospitalization;
this is not in line with the report of Zhang et al. (27)
and Wan et al.(22) reporting that leucocyte count was
in the normal range.

Lymphopenia was common in the studied patients
herein (75.4%); this is in agreement with the study of
Pingzheng Mo et al. (28) (73.5%). There was a positive
correlation between hospitalization and increased
lymphopenia among the subjects. In the current
study, the platelet count was in the normal range.
Nevertheless, Wan et al. (22) reported it to be 12%
and 4% below and above the normal range,
respectively.

Other laboratory findings, such as LDH, ALT, and AST
levels, increased in the patients, which is in accord-
ance with the study of Jin X, et al. (29) and Wan et al.
(22). ALP was also in the normal range among all the
studied patients while ESR was elevated, indicating an
impaired early liver function in the patients at a mild
level; meanwhile, this impairment was more evident
among severe cases.

This study had certain limitations; primarily, there
were no data for all the studied days. Secondly, this
work was conducted in a hospital; therefore, the
results could be generalized if it were a multicenter
study.

5. Conclusion

According to this study, the rate of mortality of
COVID-19 was higher in older patients and males with
a history of underlying diseases. The most prevalent
underlying diseases were diabetes and blood
pressure. The symptoms and clinical tests were
exacerbated with a rise in hospitalization duration.
Hepatic and renal enzymes were elevated during the

Iranian Journal of Medical Microbiology



Maryam Sharifi Luyeh et al., 265

disease, indicating damage to the organs.
Lymphopenia and the increase of leucocyte count
were highly frequent among the non-survived
patients. These factors can be used as predictors of
death in COVID-19 disease. Some patients infected
with Coronavirus die due to the disease despite not
having shown clinical symptoms, such as fever or
cough.
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