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Abstract

A recent outbreak of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has affected more than 1100000 (April 5,
2020) individuals worldwide and is spreading rapidly. The virus is reported to be derived from bats and the infection was first
reported in China. Similar to the severe acute respiratory syndrome and the Middle East respiratory syndrome coronaviruses, it
is responsible for respiratory tract infection. Real time polymerase chain reaction and radiography are the two main diagnostic
methods. Guidelines from the Center for Disease Control and Prevention and the World Health Organization (WHO) should be
followed for diagnostic and precautionary measures. Treatment of the infection is still not available; however, antivirals are under

clinical trials.
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Introduction
The coronavirus (CoV), from the family Coronaviridae, is
an enveloped plus-strand RNA virus that causes a range
of diseases from the common cold to fatal severe acute
respiratory syndrome (SARS) and Middle East respiratory
syndrome (MERS) among humans. Previously, four
types of coronavirus HCoV-OC43, HCoV229E, SARS-
CoV, and MERS-CoV had been reported.’? Following
the discovery of SARS and MERS types in China
and the Middle East, respectively, the virus is known
to be dangerous and able to lead to fatalicy. The SARS
coronavirus utilizes angiotensin converting enzyme 2
receptors (ACE2) to infect unciliated bronchial epithelial
cells and type II pneumocytes.? It may also attach to other
organs that have ACE2 receptors. The MERS-CoV uses
CD26 (also known as Dipeptidyl peptidase-4 or adenosine
deaminase complexing protein 2) to infect the same cells
as SARS-CoV.? These are transmitted from civets and
camels, respectively, and are known to have their origin
from bats.! The mortality rate of SARS-CoV is reported
to be 10% whereas it is 37% for the MERS coronavirus.*
A recent outbreak of coronavirus (sarbecovirus
subgenus)® identified as SARS-CoV-2 has been reported
to be initiated in China and is now reported extensively
in several other regions of the world including Italy, Iran,
the United States and 202 other countries/territories/
areas according to a recent report by the World Health
Organization (WHO). Globally, 1133758 cases have
been confirmed with 62784 deaths until 5 April 2020.°

Several manifestations of the infection have been reported
to be similar to those of SARS and MERS such as
respiratory infection, cytokine storm and lung injury.
However, a number of pathologically unique findings have
given this infection a unique nature.” The SARS-CoV-2
is genetically 96.3% similar to the RaTG13 sequence of
the bat-coronavirus (BatCoV). Bioinformatic analysis has
revealed that SARS-CoV-2 is not a variant of BatCoV but
BatCoV itself.”

The aim of this review is to evaluate the clinical findings
associated with the recent COVID-19 causing SARS-
CoV-2 using the information available.

Symptoms and Diagnosis

Symptomatic patients present with fever (78.75%), with
or without tachycardia, cough (63.75%) with or without
chest discomfort, respiratory distress (14%), nausea
and vomiting (1.25%), chest pain (3.75%), loose stool
(1.25%) (Rare cases), muscle pain (22.5%), headache
(16.25%) and hemoptysis.*>* Additionally, cardiovascular
and cerebrovascular disease (31.25%) may also be seen in
these patients.”

Real-Time Polymerase Chain Reaction

A novel outbreak of pneumonia was reported initially in
a group of Chinese people known to be associated with
the seafood animal market in Wuhan, China. Tests from
these patients showed positive findings for a pneumonia-
causing coronavirus, reported by the Chinese Center for
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Disease Control and Prevention. Real time polymerase
chain reaction (RT-PCR) on bronchoalveolar-lavage fluid
samples was used to detect the CoV RNA RdRp domain of
the virus. The genome was found to be 85% similar to that
of bat SARS-like CoV (betacorona virus). Additionally, the
virus was isolated from the nasal fluid by culture of human
epithelial airway cells. Cytopathic effects of the virus in
the cells were seen in the form of cilium beating. The
size of the virus using electron microscopy was reported
to be 60-140nm and spike projections of 9-12nm were
visualized.” Based on WHO recommendations, upper and
lower respiratory tract samples are required to be obtained
and RT-PCR for SARS-CoV-2 (primers and probes) as per
PCR conditions described.” The total RNA can also be

extracted from patients’ plasma.*

Radiological Findings

Maximum lung involvement is usually seen 10 days after
the onset of the symptoms.'® Chest radiography and CT
scan present the evidence of pneumonia.® CT findings are
characterized by bilateral ground-glass opacity which may
consolidate after approximately 8 days*and the involvement
of more than two lobes." A report by Pan et al'’ stated four
different recovery stages of the lung involvement based on
the findings from CT scan on different days; ground glass
opacity, increased crazy-paving pattern, consolidation
and gradual resolution of consolidation. The study also
reported that lung involvement is maximum within two
weeks of the onset of symptoms.

Laboratory Findings

According to the recommendation by the Center for
Disease Control and Prevention (CDC), if favorable
climatic conditions are present, the COVID-19 test
should be conducted outdoors.”? Complete blood
count of the patient is likely to show no changes in the
levels of lymphocytes or lymphopenia in some cases.*®
Nonetheless, a retrospective study conducted on 138 cases
in Wuhan, China reported lymphopenia in 97 patient."
Patients admitted to the ICU are known to present with
increase in prothrombin time and D-dimer, as well as
aspartate aminotransferase and lactate dehydrogenase
levels. However, comorbidities are likely to be associated
with these lab findings. Plasma inflammatory cytokines
such as IL-2, IL-7, IL-10, TNF-a (tumor necrosis factor-
alpha) and G-SCF (granulocyte-colony stimulating factor)
are elevated in critically ill patients.*

Potential Risk Factors

According to a study by Li et al’ on 425 patients affected
in Wuhan, China, the mean age of patients was 59 years
and 56% of the patients were male. However, the study
also reported that early onset of COVID-19 was common
in younger patients. Furthermore, every infected patient
was likely to infect 2.2 individuals — one of the significant

causes of an increase in the epidemic.

Another study by Huang et al* reported data from
41 COVID-19 positive patients admitted to hospitals
in Wuhan. The mean age of patients was 49.0 years
and 73% of them were men. Of 32% of the patients
with underlying disease, 20% had diabetes, 15% had
hypertension and another 15% had cardiovascular disease.
Furthermore, 66% of the patients had been to the Huanan
seafood market. Thirty-two percent of the patients were
critically ill (hypoxemia) and required extensive oxygen
support. Zhang et al' presented the clinical characteristics
of 140 COIVD-19 patients and concluded that allergic
disease, chronic obstructive pulmonary disease and asthma
might not be risk factors for the infection. The study also
reported that presence of comorbidities in older patients
made them highly susceptible to the infection and its
severity.

Individuals, including intimate partners, living in the
same houschold settings as confirmed COVID-19 patient
are at high risk of contracting the infection. Asymptomatic
low-risk patients (in the same indoor environment as the
patient, without any close contact) are required to observe
for symptoms (fever in particular) for 14 days."

Treatment
The incubation and quarantine periods for SARS-CoV-2
positive patients are suggested to be 1-14 days.” Treatment
is usually initiated by broad spectrum anti-virals
including oseltamivir, Lopinavir /Ritonavir, nucleoside
analogues, neuraminidase inhibitors, and remdesivir,
peptide. Additional oxygen support is provided if needed.
Associated complications and secondary infections may
be treated by steroids, anti-inflammatory drugs and
antibiotics, depending on the patient’s condition.*!
Animal studies have been conducted on the effect of
nucleoside analogues remdesivir and galidesivir against
SARS-CoV-2.'* Remdesivir (GS-5734) isa broad-spectrum
adenosine analogue, which is used against RNA viruses
for the treatment of SARS and MERS coronavirus. It
integrates into viral RNA and terminates the transcription
process. An experimental study on non-human primates
has shown thatat the concentration of 10mg/kg, remdesivir
eradicates Ebola infection and inhibits coronavirus-2019
infection in human liver cancer cell line. Similarly,
chloroquine, an antimalarial, blocks glycosylation and
viral/cell fusion in SARS-CoV. In vitro studies have
shown its efficacy against SARS-CoV-2 in Vero E6 cells."”
Since  SARS-CoV-2 uses the angiotensin converting
enzyme receptor as an entry route, similar to SARS-CoV,
chloroquine as ACE inhibitors is likely to be therapeutically
potent against COVID-19 causing SARS-CoV-2.'8"
Intravenous remdesivir is in phase III of clinical trial,
and results are expected by April 2020. Other antivirals
especially those against hepatitis C virus and SARS and
MERS coronavirus are also hypothesized to be effective
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against the infection; nonectheless, experimental and
clinical studies are required to optimize the therapeutic
dose and determine clinical efficacy and associated side
effects.'

As per the guidelines of the Iranian Ministry of Health,
one of the following therapeutic regimens is recommended
to be used against the infection: hydroxychloroquine
sulfate 400mg (single dose) and lopinavir/ritonavir 400
mg /100 mg (BD for 5 days) or hydroxychloroquine
sulfate 200mg (BD for 14 days).

Transmission and Precautions

The process of human-to-human transmission of virus
still remains a question.”” However, it is suggested that
the virus can be transmitted via droplets and contact.
Many environmental surfaces have also been tested for
viral RNA within five days of the last positive test via
respiratory samples. The live virus is also found in fecal
mattet, perhaps due to the expression of ACE2 receptors
in the intestines, and it is hypothesized that the virus can
be transmitted via the fecal-oral route, similar to SARS-
CoV and MERS-CoV. The infective droplets can also
come in contact with ocular surfaces, where the infection
can begin in the form of conjunctivitis.” Transmission
has been also reported from asymptomatic patients with
normal CT scan.?? Vertical transmission of the virus from
COVID-19 positive mothers to fetus in the uterus has not
been reported.?

Patients with or suspected of an infection are
recommended to be kept in AIIR (airborne infection
isolation room), which has negative air pressure. At least
six air changes per hour is suggested for the room by CDC.
Health care practitioners are advised to use disposable
patient care supplies such as blood pressure hand cuffs,
gowns and gloves. Additionally, hands should be washed
with soap or water for 20 seconds. The use of N95
respirators are strongly advised that should be fit-tested.
Following the diagnostic test and exposure to symptomatic
orasymptomatic patient, 60%-95% alcohol should be used

for hand hygiene."” Fitted N95 masks are recommended
in COVID-19 patients to reduce air-borne transmission.
Immediate clinical assessment of patients presenting with
symptoms is strongly recommended. Additionally, health
care workers should also be tested using serum antibodies.*
Use of masks is recommended in healthy people only in
case of their contact with SARS-CoV-2 suspected patients.
Individuals who cough and sneeze are recommended to
use masks, as per WHO guidelines. Before the application
of mask, hand hygiene should be observed and frequent
touching of mask should be avoided. Hand hygiene should
also be observed when removing or touching the mask.
One-meter distance should be kept from an individual
who sneezes or coughs.?

Conclusion and Prospective Remarks

COVID-19, with a lower case-fatality rate, has been
reported to have a greater number of fatalities than
SARS and MERS, possibly due to the transmission from
asymptomatic  patients.

As per the data provided by the WHO, within a period
of a month, a drastic increase has been seen in the number
of cases and fatalities (Figure 1). Extrapolation of the
available data clearly predicts a total of 2689781 cases
and 71694 deaths within the next few days (until April
20, 2020) (Figures 2 and 3). Unavailability of medical
measures including quarantine, isolation, hand sanitizers,
masks and medications has imposed a great socioeconomic
and health burden. Clearly, the world was not prepared
for this catastrophic outbreak. Reporting from the Islamic
Republic of Iran, until now (April 5, 2020), 55743 cases
and 3452 fatalities have been reported, activities and
business have shut down, fear of infection has left people
home-bound and international flights from the region
have stopped to a greater extent. The question is, how long
will this situation continue? Although maximum measures
are taken, why are they still insufficient? All eyes are on
the clinical trials on antivirals and vaccines, and the world

seems to stop until further notice or therapeutic decision.
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Figure 1. Overall Number of Cases and Fatalities due to COVID-19.
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Forecast of number of global cases
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Figure 3. Forecast of Global Fatalities due to COVID-19.
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