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ABSTRACT 

 

The emergence of a highly pathogenic virus named severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) accounts for severe pneumonia throughout the world. More 
than 7 million world population have been infected with SARS-CoV-2, and the number of 
deaths is increasing every day. This study aimed to evaluate the frequency of SARS-CoV-2 in 
hospitalized patients with acute respiratory infection (ARI). 

During an outbreak of the SARS-CoV-2, the nasopharyngeal and oropharyngeal swabs 
were collected from 909 hospitalized patients with severe pneumonia, including 517 (56.9%) 
males and 392 (43.1%) females. All the collected samples were from different cities of 
Khuzestan province from 19 February to- 27 March 2020. The RNA was extracted from 
samples and subjected to real-time polymerase chain reaction (PCR) tests for the detection of 
the SARS-CoV-2. Simultaneously, the computerized tomography (CT) scan was tested for 
the presence of ground-glass opacity in the lung among the patients. 

Of the total number of 909 specimens, 328 (36.08%) cases, including 185 (20.35%) 
females and 143 (15.73%) males, were positive for the SARS-CoV-2 while, 581 (63.9%) 
cases, including 374 (41.14%) males and 207 (22.77%) were negative for the SARS-CoV-2 by  
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real-time PCR (p=0.001).Four hundred sixteen (45.76%) cases were positive for ground-glass 
opacity in the lung by CT scan, while 328/909 (36.08%) trials proved positive for SARS-
CoV-2 by the real-time PCR (p=0.003).   

In this study, 36.08% of patients were positive for SARS-CoV-2. Although the results of 
positive cases by CT scan showed higher than real-time PCR, screening the SARS-CoV-2 
with a real-time PCR method is the first line of choice.  

 
Keywords: Nucleocapsid protein; Pneumonia; Real-time polymerase chain reaction; 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)  

 
INTRODUCTION 

 

The emergence of severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) was first 

detected in adult patients with unexplained severe 

pneumonia in Wuhan, China, in December 2019.
1
 

Rapidly the virus has spread with high morbidity and 

low mortality in china and now it has become a 

pandemic.
2,3

 According to the world health 

organization (WHO) reports, the overall mortality  

rate for SARS-CoV-2 varies between 3% and 

4.3%.
2,4,5

 

Coronaviridae has been divided into four genera,  

alpha-coronavirus, beta-coronavirus, gamma- 

coronavirus , and delta-coronavirus. Among them, 

alpha (229E, NL63) and beta coronavirus (OC43, 

HKU1, Middle East respiratory syndrome 

coronavirus(MERS-CoV), SARS-CoV, and SARS-

CoV-2) are zoonotic and cause ARI in humans.
6-13

 

SARS-CoV-2 is enveloped, 60–140 nm in 

diameter, and comprised of single-stranded RNA 

approximately 30 kb in length.
14

 The Genome 

contains 10 open reading frame (ORFs), among them 

ORF 10 encodes four main proteins: S, M, E, N 

proteins, and accessory proteins, such as HE protein, 

3a/b protein, and 4a/b protein.
15,16

 SARS-CoV-2 can 

be inactivated by ethanol, chlorine, peroxyacetic acid, 

and chloroform.
17,18

 

The transmission of SARS-CoV-2 to humans 

happens via wild animals, droplets during coughing 

and sneezing by patients or asymptomatic 

individuals.
19,20  

It may also occur via touching the nose, mouth, and  

eyes by contaminated hands.
21

 The transmission of the 

SARS-CoV-2 via the fecal-oral route has also been 

reported.
22

 

The incubation period is about 2 to 14 days. The 

SARS-CoV-2 enters the respiratory mucosa cells via 

angiotensin-converting enzyme 2 (ACE2). Antigenic 

peptides are presented by major histocompatibility 

complex (MHC or HLA) and then recognized by 

virus-specific cytotoxic T lymphocytes (CTLs).
23

 

Eventually, antigen presentation evokes virus-specific 

B (IgM followed by IgG) and T cells responses (CD4
+ 

and CD8
+
).

24
 Common symptoms include fever, 

fatigue, and dry cough, always followed by anorexia, 

myalgia, dyspnea, lymphopenia and the prolonged 

prothrombin time is also noticed as the most common 

characteristic.
19,20

 

Severe cases cause the immune defenses to 

overshoot with a "cytokine storm" (IFN-α, IL-1β, 

IFN-γ, TNF-α, TGFβ, IL-18, IL-12, IL-6, i.e.) and 

chemokines CXCL10, CXCL9, CXCL8, CCL5 CCL3 

CCL2).
25

 White blood cells are misdirected to attack 

and inflame healthy tissue, leading to failure of the 

heart, lungs, intestines, liver, kidneys, and genitals 

multiple organ dysfunction syndrome, (MODS). WBC 

may shutdown the lungs due to acute respiratory 

distress syndrome (ARDS) which makes absorption of 

oxygen difficult. Most deaths due to coronavirus 

disease 2019 (COVID-19) are, therefore, due to 

respiratory failure.
26

 

The respiratory samples, including sputum, 

nasopharyngeal swab, throat swab, and 

Bronchoalveolar lavage, can be used for diagnosis of 

the SARS-CoV-2 by real time-PCR.
19,20

 Presently, 

real-time polymerase chain reaction (PCR), 

computerized tomography (CT) imaging, and some 

hematology parameters are used for clinical diagnosis 

of the SARS-CoV-2 infection.
27,28

 

Concerning the quick global outbreak of the 

coronavirus, this study was conducted to determine  

the prevalence of SARS-CoV-2 among hospitalized 

patients with severe pneumonia in Khuzestan 

province, Iran. 
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PATIENTS AND METHODS 

 

Sampling 

For this cross-sectional study, the nasopharyngeal 

and oropharyngeal swabs samples were received from 

different hospitals of Khuzestan province, Iran, from 19 

February 2020 to 27 March 2020. The hospitalized 

patients were aged <10 years to <80 years with clinical 

severe viral pneumonia. Most patients had symptoms 

such as fever, fatigue, dry cough, anorexia, myalgia, 

dyspnea, lymphopenia, prolonged prothrombin time,  

and fevers over 38°C. All samples were then transferred 

to the reference laboratory and were storedin storage 

refrigerators at -80°C before RNA extraction.  

This study has been approved with Ethical Code 

number IR.AJUMS.REC.1399.005 by the ethics 

committee of Ahvaz Jundishapur University of Medical 

Sciences, Iran. According to the Declaration of 

Helsinki's ethical standards, all experiments were 

achieved in conformity with relevant laws and 

institutional guidelines. 

 

RNA Extraction   

Viral RNA was extracted from 909 samples by a 

high-pure nucleic acid extraction kit (Roche 

Diagnostic, Manheim, Germany), according to the 

manufacturer's instructions. 

  

Primers and Real-time PCR 

The multiplex RT-q PCR test kit was manufactured 

by DAAN Gene.co. China was used to detect 

conserved regions of N and ORF1ab of SARS-CoV-2. 

The 5 µl amount of extracted RNA was added to 

theOne-Step RT-PCR Buffer (enzymes, primers, and 

probes). The patient samples, positive and negative 

controls, and internal control (RNAse P gene) were 

subjected to Real-time PCR (Qiagen rotor-gene q, 

Germany) according to the manufacturer's instructions 

test kit. The thermal cycling conditions were 

programmed: one cycle 50ºC for 15 min, one cycle 

95ºC for 15minutes, and 45 cycles: 94ºC for 15 sec, 

55ºC for 45seconds.  

 

Statistical Analysis 

The records were evaluated by SPSS version 21.0 

(IBM Corp., Armonk, NY, USA).  The chi-square  

test was run to study the variables, such as sex, 

distribution of viral infections in genders, and diverse 

age groups. p values<0.05 were considered statistically 

significant. 

 

RESULTS 

 

Overall, 909 samples [392 (43.1%) females and 517 

(56.9%) males] with severe viral pneumonia cases were 

registered from 19 February 2020 to 27 March 2020. 

The Mean patients' ages: 49.2±20.49 years (ranged 

from 1 month to 99 years). Of the total number of 909 

specimens, 328(36.08%) cases, including 185 (20.35%) 

females and 143 (15.73%) males, were positive for the 

SARS-CoV-2. While 581(63.9%) cases, including 374 

(41.14%) males and 207 (22.77%) females, were 

negative for SARS-CoV-2 by real-time PCR (p=0.001) 

(Table 1).  

 

Table 1. Frequency of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), lymphopenia, and C-reactive protein 

(CRP) in gender 

Parameter Female Male Total p 

Total patients 392 (43.1%) 517 (56.9%) 909 (100%)  

Positive COVID-19* 185 

(20.35%) 

143 

(15.73%) 

328 (36.08%) p<0.001 

Negative COVID-19 

 

Lymphopenia positive** 

 

CRP*** positive 

207 

(22.77%) 

83/185 

(44.86%) 

164/185 

(88.64%) 

374 

(41.14%) 

53/143 

(37.6%) 

116/143 

(81.11%) 

581 (63.9%) 

 

136/328 

(41.46%) 

280/328 

85.36% 

 

 

0.155 

 

0.056 

 

The numbers of positive cases in females and males were 53.4% and 43.6%, respectively. The chi-square test showed a significant 

gender difference (p<0.001). The distribution of lymphopenia among females and males with positive SARS-CoV-2 was not 

significant (0.155). The distribution of positive CRP among the females was higher than males but not significant (0.056). * COVID-

19, ** Lymphopenia: below 1.0 x 10(9)/L , *** C-reactive protein (CRP) 
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Table 2. The distribution of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in different age groups 

Age (years) Number SARS-CoV-2 Positive SARS-CoV-2   Negative 

0-9 27 0 27(100%) 

10-19 34 1(2.9%) 33(97.1%) 

20-29 89 23(25.8%) 66(74.2%) 

30-39 166 49(29.5%) 117(70.5%) 

40-49 147 77(52.4%) 70(47.6%) 

50-59 153 69(45.1%) 84(54.9%) 

60-69 142 59(41.5%) 83(58.5%) 

70-79 74 37(50%) 37(50%) 

+80 77 13(16.9%) 64(83.1%) 

The distribution of SARS-CoV-2 in different age-groups 20-29(25.8%), 30-39(29.5%), 40-49(52.4%), 50-50(45.1%), 60-69(41.5%), 

70-79 (50%) and > 80 years (16.9%).  It is noted that there is an increasing rate of positive SARS-CoV-2 as age-group increases. 
 

 

 

Of the total number of 909 specimens, 390 (42.9%) 

cases, including [219 (56.15%) females and 171 

(43.84%) males], were positive for ground-glass 

opacity in the lung by CT scan. The number of 390 

(42.9%) positive ground-glass opacity by CT scan was 

compared with 328/909(36.08%) cases proved by the 

real-time PCR as significant (p=0.003).  

The distributions of SARS-CoV-2 in different age-

groups were 20-29(25.8%), 30-39(29.5%), 40-

49(52.4%), 50-50(45.1%), 60-69(41.5%), 70-79 (50%) 

and > 80 years (16.9%) (Table 2). No SARS-CoV-2 

was detected in the age group below ten years of age. 

 

DISCUSSION 

 

The pandemic SARS-CoV-2 has led to a public 

health concern and economic challenges throughout the 

world.
29 

Although the origin of SARS-CoV-2 is 

ambiguous, several factors including low 

environmental humidity, dry and cold climate, natural 

host (bat) intermediate hosts (bamboo rat, and 

pangolin) are noted as influencing factors to spread 

COVID-19.30 

The early detection of COVID-19 by real-time PCR 

is the first line of choice established as a decisive 

method to control community transmission able to 

provide appropriate treatment.31 

In our study, out of 909 specimens, 328(36.08%) 

cases, including 185 (20.35%) females and 143 

(15.73%) males, were positive for the SARS-CoV-2 by 

real-time PCR (p=0.001). These results showed that the 

females were more susceptible to be infected with 

SARS-CoV-2 than males.  

Chest CT scan imaging is sensitive but less specific 

in diagnosing the COVID-19 (32). In the present study, 

390 (42.9%) cases were positive for ground-glass 

opacity in the lung by CT scan, which appeared 

significant (p=0.003) compared with 328/909 (36.08%) 

cases diagnosed by the real-time PCR. The presence of 

ground-glass opacity in the lung by CT Scan has also 

been seen in other viral infections such as influenza 

virus H1N1, respiratory syncytial virus (RSV), 

parainfluenza virus,33,34 military tuberculosis (MT)35, 

and streptococcus pneumonia.
36

 In the present study, 

the mentioned viruses and bacteria infections have not 

been investigated among the patients. 

Furthermore, the obtained results indicated that the 

age group above 20 years was at risk of SARS-CoV-2 

infection, in addition to the age group> 40 years who 

were much more susceptible to contract SARS-CoV-2 

due to underlying conditions such as cardiovascular 

disease, diabetes, and hypertension.
37 

In this research, 

no SARS-CoV-2 was detected in the age group < 10 

years. Usually, SARS-CoV-2 causes mild respiratory 

infections in children.38 The SARS-CoV-2 have been 

confirmed in China, Japan, Singapore, Hong Kong, 

Thailand, South Korea, Taiwan, Australia, Malaysia, 

Germany, Vietnam, the USA, Macao SAR, the United 

Arab Emirates, Canada, France, the Philippines, the 

UK, Italy, India, Russia, Finland, Sweden, Sri Lanka, 

Cambodia, Nepal, Spain, and Belgium.39 

Treatment is mainly supportive and symptomatic. 

Antibiotics and antifungals may be required if co-

infections are confirmed.
27,40

 The role of corticosteroids 

is not evidenced, but it was recommended that low-to-

moderate doses of corticosteroids were effective for 

short- term therapy in SARS-CoV-2 ARDS.41,42 

Antiviral drugs such as ribavirin, lopinavir, and 

ritonavir have been taken against SARS and MERS. 

The treatment of patients with the SARS-CoV-2 with 

lopinavir-ritonavir and ribavirin has shown better 

outcomes as compared with ribavirin alone.
19 

Evidence 
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has shown that the use of remdesivir, interferons, 

chloroquine, and plasma may be effective to treat 

patients with the SARS-CoV-2.43,44  

Presently no approved vaccine is available against 

the SARS-CoV-2. Therefore, preventive measures 

should be implemented to stop the outbreak of SARS-

COV-2 within communities. The generalization of our 

results is limited as the role of other coronaviruses such 

as 229E, NL63, OC43, HKU1, MERS-CoV SARS-

CoV, and other viruses or co-infective viruses which 

can cause pneumonia were not investigated; thus, 

further investigation is required. 

The newly emerged coronavirus in Ahvaz city is a 

tremendous public health problem. The rates of SARS-

CoV-2 among females and males were 20.35%and 

15.73%, respectively (p=0.001). The results revealed 

that there was an increasing rate of positive SARS-

CoV-2 as age increased. Preventive measures should be 

considered for the elder age group. 

The analysis of positive SARS-CoV-2 416/909 

(45.76%) cases by CT scan compared with 328/909 

(36.08%) cases by the real-time PCR proved significant 

(p=0.003). In conclusion, Although the results of 

positive trials by CT scan were higher in frequency 

than real-time PCR, the screening of SARS-CoV-2 

with a real-time PCR method is still the first line of 

choice. At present, no definitive treatment and 

approved vaccine are available against COVID-19. 
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