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Abstract

In December 2019 the world has come to know a new coronavirus disease named COVID-19. It has affected mainland China mostly
and has spread to all continents of the world except Antarctica. Patients mostly have come with a flu-like illness and non-specific
gastrointestinal symptoms to a lesser extent. In most cases, home isolation is effective. However, cases of moderate to severe pneu-
monia and acute respiratory distress syndrome (ARDS) require hospitalization and few cases need mechanical ventilation. Older
adults with a pre-existing medical illness suffer more. Different newer molecular techniques are developed to confirm the diagno-
sis. Currently, there is no existing treatment and vaccine. Different anti-microbials are on trial. Infection prevention practice is the
best for now. With its highly contagious nature and increasing panic among nations, the world is waiting for definitive newer treat-
ment options and a potential vaccine. This narrative review has compiled the updated information about COVID-19 in the hope that
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it will be helpful to the medical professionals in their knowledge and be prepared for the outbreak of a pandemic.

1. Context

Different emerging and re-emerging viral infections
have attacked different countries at different periods.
Some are benign, whereas some are deadly with versatile
clinical presentations. The involvement of the respiratory
system may range from common cold to severe acute respi-
ratory illness (SARI). The outbreak of severe acute respira-
tory syndrome (SARS) (1) and Middle-East respiratory syn-
drome (MERS) (2) in the year 2002 - 3 and 2012 respectively
have caused deadly illness. In December 2019 the world
is introduced to a novel coronavirus severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2; formerly called
2019-nCoV) causing coronavirus disease 2019 (COVID-19) af-
ter the outbreak of pneumonia in Wuhan, a city in Hubei
Province of China (3). Initial clusters of pneumonia of un-
known origin were reported to WHO on December 31,2019.
The WHO declared the COVID-19 outbreak a Global Health
Emergency on January 30, 2020 (4, 5). Later on, WHO has
declared it a pandemic on March 11(6).

Covid-19 has spread from China to other parts of the
world affecting 143 countries (7). Outside China, Thailand
was the first country to report the confirmed case of COVID-
19 (8) and the Philippines, reported the first death (9). To
date WHO has reported 153517 confirmed cases (10 982 new)

globally of which China has comprised 81048 confirmed
cases (27 new). A total of 3204 deaths (10 new) are reported
in China and 2531 deaths (333 new) are reported outside.
The outbreak has spread quickly and seriously to the new
epicentre Italy (confirmed cases = 21157, deaths =1441), Re-
public of South Korea (confirmed cases = 8162, deaths =75),
Iran (confirmed cases = 12729, deaths = 608), japan (con-
firmed cases =780, deaths = 22), France (confirmed cases =
4469, death = 91), Germany (confirmed cases = 3795, death
= 8), Spain (confirmed cases = 5753, death = 136), Singa-
pore (confirmed cases = 2120, the United States(confirmed
cases = 1678, death = 41), Kuwait (confirmed cases = 112),
Bahrain (confirmed cases =211), Thailand (confirmed cases
=75, death = 1), the United Kingdom (confirmed cases =
1144, deaths = 21), Australia (confirmed cases = 249, death
=3), Canada (confirmed cases = 244, death =1), and Saudi
Arabia (confirmed cases =103). The death rate is highest
in Italy (6.8%). The increasing COVID-19 cases in the Eastern
Mediterranean region is also of great concern. In Iran the
fatality rate is about 4.8% of total confirmed cases. Nine
new countries/areas Kazakhstan, Curacao, Namibia, Cen-
tral African Republic, Congo, Equatorial Guinea, Eswatini,
Mauritania, and Mayotte have reported cases of COVID-19
in past 24 hours (7).

The pandemic of COVID-19 is explained by the high con-
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tagiousness of SARS-CoV-2 as expressed by the high basicre-
productive number (Ry) of 2 - 2.5. It needs to be less than
one to reduce the spread of infection (10).

2. The Characteristics of SARS-CoV-2 and it’s Pathogen-
esis

SARS-CoV-2 is a novel group 2b beta-coronavirus of the
subgenus sarbecovirus, Orthocoronaviridae subfamilies.
It has at least 70% similarity in genetic sequence to SARS-
CoV (11). Some coronaviruses specially SARS-CoV and MERS-
CoV are zoonotic viruses that are causing respiratory ill-
ness in humans (12). Bat is thought to be the vector as
different coronaviral diseases including SARS and MERS
were related to that. The initial cases of SARS-CoV-2 are
thought to be related to the illegal selling of animals in the
wet seafood market in Huanan. Later on, cases of human-
human transmission were reported on a large scale (13).

The case fatality for SARS-CoV and MERS-CoV was 10%
(total affected more than 8000) and 34.5% (total affected
cases were 2465) respectively. Though the case fatality of
COVID-19 is 2.3% (14), the increasing number of cases is a
concern now (Figure 1).
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Figure 1. Fatality rate of SARS, MERS, and COVID-19

COVID-19 can affect any age group. Most of the cases
(77.8%) were in 30 - 69 years age group. Pre-existing hy-
pertension, diabetes, cardiovascular, cancer, and chronic
respiratory illness are at risk of complications with a little
male predominance (51.4%) (14, 15).

SARS-CoV-2 spreads by respiratory droplets. It is infec-
tious when comes to contact with the mucous membrane.
The exact survival of it in the environment is unknown.
Though considering characteristics of SARS-CoV and MERS-
CoV, it may survive on a surface for hours to days at room
temperature (average 20°C) and with high humidity (16).

It can be killed by soap wash and disinfectants such as
75% alcohol. The incubation period is two days to 14 days.
Initially, asymptomatic carriers were thought to be non-
contagious. Later on in China, a cluster of cases in a family
was reported to be contracted from an asymptomatic car-
rier who recently traveled from Wuhan (17). Traveling his-
tory to the affected area such as China especially Wuhan,
the Republic of Korea, Italy, Iran, Japan, Singapore, France,
Germany, Spain, the United States of America, Thailand, the
United Kingdom, and so on within 14 days of symptom on-
set is crucial to diagnose COVID-19 (7, 18,19).

3. Clinical Manifestations of COVID-19

Respiratory illness presents as a flu like illness. Fever,
cough, myalgia, and fatigue are the commonest symp-
toms. Other features include dyspnea, headache, malaise,
non-specific gastrointestinal (GI) symptoms such as ab-
dominal pain, nausea, diarrhea. The GI symptoms are
thought to be due to the binding of virus glycoprotein
to intestinal angiotensin-converting enzyme (ACE2) recep-
tors (20). The WHO has set definitions for identification
of cases (Table 1) (19). As China is the epicentre of the out-
break, the laboratory-confirmed cases along with all the
suspected and clinically diagnosed cases are included in
the report so the total number has jumped high (21).

Wang etal. showed in a study of 138 patients thatit took
about two days from admission to develop dyspnea, then
two to three days for needing intensive care unitadmission
(ICU). The Median Hospital stay was 10 days (Figure 2) (15).
This study is supported by Huang et al. (22).

COVID-19 may range from asymptomatic and mild ill-
ness to severe illness. Most of the patients have an un-
complicated illness, mild to moderate pneumonia. Few pa-
tients have a severe acute respiratory illness (SARI) which
includes severe pneumonia, ARDS, sepsis, and septic shock
(21). China CDC has published data on COVID-19 which
showed 80.9% cases were mild. Severe illness and critical
cases were 13.8% and 4.7% respectively (Figure 3) (23).

Critical illness included respiratory failure, septic
shock, and multi-organ failure. The majority of the death
was observed > 60 years of age and/ or who had pre-
existing, comorbid conditions such as hypertension, car-
diovascular disease, and diabetes. The case fatality rate is
highest among critical cases at 49%. Among the comorbid
conditions, cardiovascular disease was higher (10.5%). The
healthcare workers (HCW) were also affected (3.8%) and fa-
tality was 0.5% (23).
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Table 1. WHO Definition of COVID-19 Cases

Definition

A) A patient with acute respiratory illness (fever and at least one sign/symptom of respiratory disease e.g., cough, shortness of breath), and with no

other etiology that fully explains the clinical presentation and a history of travel to or residence in a country/area or territory reporting local
transmission of COVID-19 disease during the 14 days prior to symptom onset; B) a patient with any acute respiratory illness and having been in
contact with a confirmed or probable COVID-19 case in the last 14 days prior to onset of symptoms; or C) a patient with severe acute respiratory
infection® (fever and at least one sign/symptom of respiratory disease (e.g., cough, shortness breath) and requiring hospitalization and with no

Suspected case

other aetiology that fully explains the clinical presentation.
Probable case A suspect case for whom testing for COVID-19 is inconclusive®.
Confirmed case

A person with laboratory confirmation of COVID-19 infection, irrespective of clinical signs and symptoms.

“Inconclusive being the result of the test reported by the laboratory.

Day 0 Day 7 Day 8 Day 9 Day10
Onset of Hospital ICU
Symptoms Admission EVSRIES (AR Admission

Figure 2. Timeline of COVID-19 cases after the onset of illness
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Figure 3. The extent of illness in COVID-19

4. Pregnancy, Lactation, and COVID-19

No case of vertical transmission is proven yet. Chen et
al. (24) showed in a study that the fetal outcome was good.
The study was conducted on a small sample of patients in
the third trimester who had undergone a caesarian sec-
tion. Therefore, the possibility of transmission of SARS-
CoV-2inthe firstand second trimester is yet to be ruled out.
Pregnant women with suspected or confirmed 2019-nCoV
infection should get supportive treatment taking into ac-
count the physiologic adaptations of pregnancy. The use
of investigational therapeutic agents outside of a research
study should be carefully guided by individual risk-benefit
analysis based on potential benefits for mother and safety
to the fetus. The consultation with an obstetric specialist
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and Ethics Committee is essential. The decision for emer-
gency delivery and pregnancy termination is challenging.
Gestational age, maternal condition, and fetal stability are
to be taken into account and consultations with obstetric,
neonatal, and intensive care specialists (depending on the
condition of the mother) are essential (21).

Breastfeeding is very beneficial for the development
of the baby. Mothers with confirmed COVID-19 or symp-
tomatic patients under investigation (PUI) can feed their
babies with proper hand hygiene and wearing protective
masks. If expressed milk is collected manually or by an
electric pump, then washing hands before touching the
bottle or parts is essential. It is advised to feed the ex-
pressed milk to the baby by a dedicated carer (25).

5. Diagnosis of COVID-19

Early diagnosis, isolation, and prompt treatment is the
key to success in COVID-19. Currently real-time reverse
transcription-polymerase chain reaction (rRT-PCR) based
technique is used to confirm the cases (21). The respiratory
specimen preferably from the lower respiratory tract (spu-
tum, bronchoalveolar lavage, bronchial aspirate) is used
for higheryield. Upper respiratory specimen (nasopharyn-
geal) is also used to detect SARS-CoV-2. A newer kit is devel-
oped to detect serum immunoglobulin in suspected cases
which can give results in 15 minutes. Chest X-ray show-
ing bilateral infiltrates and in computed tomography (CT)
chest ground-glass opacities are said to be characteristic.
In China, the chest X-ray and CT scan of the chest with char-
acteristic findings are also included as cases (21, 23).
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Aietal. (26) showed in a study that CT had a higher sen-
sitivity for the diagnosis of COVID-19 as compared with ini-
tial reverse-transcription polymerase chain reaction (RT-
PCR) from swab samples in the initial epidemic area of
China. The positive rates of RT-PCR assay and chest CT imag-
ing in the cohort were 59% (601/1014), and 88% (888/1014)
for the diagnosis of suspected patients with COVID-19, re-
spectively. With RT-PCR as a reference, the sensitivity of
chest CT imaging for COVID-19 was 97% (580/601). In pa-
tients with negative RT-PCR results but positive chest CT
scans (n = 308 patients), 48% (147/308) of patients were
re-considered as highly likely cases, with 33% (103/308) as
probable cases by a comprehensive evaluation. With the
analysis of serial RT-PCR assays and CT scans, 60% to 93%
of patients had initial positive chest CT consistent with
COVID-19 before the initial positive RT-PCR results. 42% of
patients showed improvement of follow-up chest CT scans
before the RT-PCR results in turning negative (26).

The presence of SARS-CoV-2 RNA in feces is identified in
a case in the USA (27).

Otherinvestigations torule out the differential diagno-
sis of flu and bacterial pneumonia need to be carried out.
The extent of organ damage can be ascertained by check-
ing renal function, sepsis markers and assessing the co-
morbidities (21, 23).

6. Treatment

The treatment is mainly supportive. Ideally, all patients
should be treated in the hospital. However, due to a short-
age of beds and resources, uncomplicated mild cases may
be treated at home isolation with minimum contact of
a few caregivers preferably one-one with the practice of
hand hygiene and using masks. The caregiver should be a
healthy individual without any immunosuppression. The
room should be well ventilated with windows open. A min-
imum of one-meter space should be maintained (28).

Patients with SARI require vital organ support. Antibi-
otics need to be started if secondary bacterial infection is
suspected after sending an appropriate sample for culture.
The role of steroids is controversial as it delayed viral clear-
ance. ICU admission is necessary if critically ill (21). Fav-
ilavir, first anti-viral got approval for marketing in COVID-
19 pneumonia (clinical trial ongoing; showed efficacy in
human trial). Remdesivir and Chloroquine are found to
be effective in vitro shown by Wang et al. (29) A random-
ized control trial of remdesivir is started on 761 patients in
Wuhan. Newer therapies like brilacidin, leronlimab (PRO
140), a CCR5 antagonist and neutralizing monoclonal anti-
bodies are being tested along with trials of different other

antivirals like ritonavir, lopinavir, oseltamivir (21). Plasma
fromrecovered patients is being used to treat patients with
alight of hope (30).

7. Prognosis

Prognosis is good, especially no death occurred except
in criticallyill. It took about 10 days on average for recovery
(15). Two respiratory samples taken 24 hours apart must be
negative during the recovery phase prior to discharging a
patient (21).

Recently few confirmed COVID-19 cases (HCWs) tested
positive again by rRT-PCR after hospital discharge. They
were tested positive after 5-13 days of discharge during the
home quarantine. However, they were asymptomatic and
chest CT did not show any change from previous images

(31).

8. Preventive Measures

For now, prevention is the best approach to stop the
spread of infection. China has tried best to contain the
infection by restricting travel though WHO is not recom-
mending such containment (23). Rather WHO has strongly
recommended hand and respiratory hygiene for cases,
contacts, carer,and HCWs (28, 32).

The hand hygiene involves using alcohol-based hand
rubs before and after each patient contact. Washing hands
with soap-water for 20 seconds is also effective. If hands
are visibly soiled then cleaning with soap-water is recom-
mended. A disposable paper towel should be used to dry
hands then. If it is not available then clean cloth can be
used and wet ones should be replaced. It is also recom-
mended to follow hand hygiene before and after preparing
food, before eating, before and after removing gloves and
masks, and after using the toilet. Separate reusable uten-
sils can be used by the patient after proper cleaning.

Disinfecting the immediate environment of the pa-
tient including toilet and furniture with 0.5% sodium
hypochlorite is beneficial (28).

Maintaining cough etiquette such as using tissue dur-
ing cough or sneeze and discarding in a closed bin. If tissue
is not available then cough or sneeze in a flexed elbow. A
clean cloth can be used instead of tissue and washed with
soap water to reuse. Avoiding handshaking is also advised
for the time being. Clean and disinfect bathroom and toi-
let surfaces at least once daily. Regular household soap
or detergent should be used first for cleaning, and then,
after rinsing, regular household disinfectant containing
0.5% sodium hypochlorite should be applied (28).

Int | Infect. 2020; 7(1):e102184.
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The medical mask is not recommended for healthy
people unless it is a cultural practice (33). Patients and the
caregivers including HCWs are advised to wear masks. It is
recommended to remove the mask from behind and prac-
ticing hand hygiene thereafter (28).

At home isolation, both the patients and caregivers
should wear masks and follow respiratory and hand hy-
giene (28).

The HCWs are especially advised to wear personal pro-
tective equipment (PPE) including N95 respirator masks
and eye shield while taking respiratory samples (21). Avoid-
ing contact with body fluids is essential. Dedicated medi-
cal equipment such as stethoscopes, blood pressure cuffs,
and thermometers should be kept for individual patients.
If equipment needs to be shared among patients, cleaning
and disinfecting it between use for each individual patient
by using ethyl alcohol 70% is recommended (32).

Contact tracing and quarantine of immediate contact
(direct carer without PPE, family members, classmates,
travelers sitting within one-meter distance) of a confirmed
COVID-19 are recommended with dignity. The duration is
14 days from the last contact with confirmed COVID-19 case.
Contacts should practice hand and respiratory hygiene.
They should be checked daily for fever and other symptoms
suggestive of COVID-19 (34).

The development of a vaccine is on the horizon and the
world is looking forward eagerly.

9. Care and Disposal of Corpse

The PPE must be worn by the handler of the deceased
body (hospital staff). The body has to be wrapped in white
cotton linen followed by two layers of body bag. The outer
most layer with disinfectant (0.5% sodium hypochlorite).
Relatives should not touch the body and sealed coffins are
not to be opened. Incarceration or burial should be done
with dignity without making any delay. If suspected case
dies then, a postmortem must be carried out ensuring the
earliest appropriate disposal of the body (35).

10. Conclusions

As SARS-CoV-2 COVID-19 pandemic has created panic
worldwide, more research is needed to evaluate the nature
of the disease. For resource-poor health-care services tack-
ling the outbreak will be difficult. So prior preparation for
the outbreak is necessary. The HCWs are at the utmost risk.
So precautions and training of all the HCWs are important.

Int ] Infect. 2020; 7(1):e102184.
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