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Abstract: Coronavirus causes a wide variety of diseases
in various animal species. It is known to cause innocuous
respiratory infections and occasional viral diarrhea in
humans. Pandemic caused by SARS-CoV-2 (a beta corona
virus) is a third spill over in two decades of an animal
corona virus to humans. It uses ACE2 receptors for cell
entry. Active viral replication has been proved in the cells
of human respiratory tract, conjunctiva and
gastrointestinal tract contributing to multiple routes of
transmission. Peak viral load is noted at the time of
presentation which explains the transmission even in pre-
symptomatic stage. RO is expected to be around 2 to 3, which
explains the higher pandemic potential. The virus persists
on inanimate objects for a variable period of time
depending on the infectious dose, temperature and
humidity.
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The Coronavirus family comprises of two subfamilies,
Coronavirus and Torovirus. The Coronavirus subfamily is
divided into four genera, alpha, beta, gamma and delta.
Human Coronaviruses (HCoV) belong to alpha and beta
genera. Following corona viruses are found to have the
pandemic potential i) SARS-CoV-1, ii) MERS and
iii) SARS-Cov-2, this is the virus responsible for the current
pandemic. The first HCoV isolation was reported in
1965.The first epidemic of HCoV, Severe Acute
Respiratory Syndrome (SARS) was reported in 2002.
Middle East Respiratory Syndrome (MERS) was the next
major HCoV outbreak which occurred in 2012. In various

animal species, a wide variety of diseases for causes.
In chicken, it causes bronchitis and nephrosis.
Manifestations in pigs include gastroenteritis and
encephalitis. In dogs, turkeys and calves, enteritis is the
usual presentation. While hepatitis and encephalitis in rats,
peritonitis in cats,  pneumonia and hepatitis in whales of
the deseases in defferent specious. It has got varied
manifestations in bats with multiple strains.1 Recent
available literature is reviewed for better understanding of
the nature of virus and viral dynamics which will be useful
for improving clinical care and containment of the disease.

Human corona viruses

Coronaviruses are medium to large enveloped RNA
viruses. It has  a characteristic widely spaced, petal shaped
surface projections, making the virus look like solar corona.
The viruses are heat labile and also vulnerable to lipid
solvents and alkaline pH.

Coronavirus is positive sense, single stranded RNA
of 30 kilobases in length. (Single stranded RNA viruses
are classified as positive or negative depending on the sense
or polarity of the RNA. The positive-sense viral
RNA genome can serve as messenger RNA and can be
translated into protein in the host cell). It is the largest
known viral RNA.2 Structurally a nucleoprotein (N)

Fig.1. Human Coronavirus - Structure
Source: Shereen M A,   Khana S,  Kazmi A, Bashir N,
Siddique R. COVID-19 infection: Origin, transmission, and
characteristics of human coronaviruses. J Adv Res 2020;
24:91-98.
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surrounds the RNA genome and together they appear as a
coiled tubular helix inside the bilayer lipid envelope, which
anchor membrane (M), envelope (E) and spike (S) protein.
A subset of corona viruses (specifically the members of
beta corona virus) have a shorter spike-like surface protein
called hemagglutinin esterase (HE).

While replicating, the virus attaches to the cell
membrane by HE or S protein in the spikes. Some of the
viruses use angiotensin-converting enzyme 2 (ACE 2) as
the cellular receptor. Next the penetration occurs due to
fusion of the viral envelope with plasma membrane. A large
polyprotein is formed, cleaved into 15 or 16 nonstructural
proteins and a replication complex is formed, following
which the transcription is initiated. Virions are assembled
by budding into cytoplasmic vesicles and released by cell
lysis.

Epidemiology

Coronavirus infection may occur throughout the year,
more cases are seen around winter months. It contributes
to about 35% of upper respiratory infection during peak
activity. Occasionally there may be outbreaks of infections.
Reinfection is common which may be due to rapid
diminution of antibody level after infection.2

Age

Among patients with common cold across all age
groups, 2-10% are due to human corona viruses.
Asymptomatic and symptomatic infections occur at all
ages.

Transmission of HCoV

Infections occur through respiratory route.
Aerosols are generated during cough, sneeze or even while
talking. It consists of saliva and nasopharyngeal secretions
that are contaminated with infectious agents. The droplets
can be propelled for some distance depending upon their
size and force of expulsion. The expelled droplets can land
directly on the conjunctiva, oro-respiratory passage or skin
of a close contact.

Small droplets less than 5μm can travel rapidly and
to some distance depending upon the external environment.
During dry season with less humidity, the moisture in these
particles evaporate to produce droplet nuclei which are light
and can remain airborne for a long time.
Respiratory droplets can also contaminate inanimate
objects. Touching these objects with contaminated fingers
following cough or sneeze can transmit infection.

In healthy children, HCoV replicates only in the upper
respiratory tract. The incubation period is generally 2 days

and the infection lasts for about a week. Infection in
immune-compromised children may be severe.

Manifestations of HCoV

(a) Upper respiratory tract infection: HCoV often presents
like an undifferentiated acute respiratory tract infection.
Rhinorrhea, sore throat, cough, malaise, headache and fever
are the usual features.

(b)  Lower respiratory tract infection: HCoV is the third
most common etiology of viral pneumonia and bronchiolitis
after respiratory syncytial virus (RSV) and parainfluenza
virus. It may also precipitate acute asthma. HCoV may
affect neonates and clinically present with apnea, hypoxia
and bradycardia.

(c) Enteric infection: There are reports of nursery outbreaks
of severe diarrhea and necrotizing enterocolitis (NEC)
related to HCoV.1

(d) Neurologic diseases: HCoV is linked to neurological
diseases like acute disseminated encephalomyelitis
(ADEM), multiple sclerosis and polyradiculitis.

Severe acute respiratory syndrome (SARS)

SARS CoV-1 was first identified in China in November
2002 and subsequently it spread throughout the world.
The epidemic lasted till the summer of 2003, the last known
case occurred in summer of 2004. It accounted for 774
deaths (9.6% mortality) all over the world.3

SARS-CoV was classified as beta coronavirus
lineage B. It originated in animals, most probably bats and
then spread to exotic animals which were consumed by
human  in China. Humans were affected subsequently
through an intermediate host, probably palm civet or
raccoon dog. The viruses have been noted to mutate
frequently and infect new species. SARS-CoV virus was
transmitted by aerosols. It uses angiotensin-converting
enzyme as a cellular receptor.2

In children, the disease manifested with fever, cough
and systemic influenza like symptoms. Some children had
diarrhea also.1 Pneumonia developed in few children,
mostly adolescents. Chest radiology showed ground glass
opacities with peripheral consolidation. Maternal
SARS-CoV infection resulted in maternal and fetal
morbidity and mortality.

Lymphopenia with normal or decreased neutrophil
count is the usual finding in peripheral blood examination.
Neutrophilia is associated with poor outcome.2 CPK, LDH
and SGOT are usually abnormal. Reverse transcription
polymerase chain reaction (RT-PCR) specific for

10



Indian Journal of Practical Pediatrics 2020;22(2) : 123

SARS-CoV in respiratory secretions is the confirmatory
investigation. There is no specific treatment. Prevention is
the mainstay. The epidemic was controlled by massive
efforts at case identification and containment.

Middle east respiratory syndrome (MERS)

The first case of MERS was in Saudi Arabia reported
in June 2012. Later it spread to different parts of the world.
The virus was named MERS-CoV. Globally it accounted
for 609 deaths (36% mortality).4

MERS-CoV was classified as beta coronavirus
lineage C and is closely related to bat coronaviruses.

All MERS-CoV infections were traced to middle east
countries, mainly Saudi Arabia.4,5 Initial transmission
pattern of the virus showed reproductive coefficient (R0)
less than 1, which indicates low pandemic potential. Later,
in one outbreak, superspreading was observed where one
patient infected 80 individuals.2 Mean incubation period
was 5 days with a range of 2 to 14 days.

Patients suffering from MERS present with fever,
chills, sore throat, cough, arthralgia and myalgia. They
often develop dyspnea and rapidly progress to pneumonia.
Many patients required ventilator support. Some  presented
with nausea, vomiting and diarrhea. Renal failure,

Fig 2.  Life cycle of SARS CoV2 in host cells (begins its life cycle when S protein binds to the
cellular receptor ACE2. After receptor binding, the conformation change in the S protein
facilitates viral envelope fusion with the cell membrane through the endosomal pathway. Then
SARS-CoV-2 releases RNA into the host cell. Genome RNA is translated into viral replicase
polyproteins pp1a and 1ab, which are then cleaved into small products by viral proteinases.
The polymerase produces a series of sub genomic mRNAs by discontinuous transcription and
finally translated into relevant viral proteins. Viral proteins and genome RNA are subsequently
assembled into virions in the ER and Golgi and then transported via vesicles and released out
of the cell. ACE2, angiotensin-converting enzyme 2; ER, endoplasmic reticulum; ERGIC,
ER–Golgi intermediate compartment).

Source: Shereen MA,   Khana S,  Kazmi A, Bashir N, Siddique R. COVID-19 infection: Origin, transmission and
characteristics of humancoronaviruses. J Adv Res 2020; 24:91-98.
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pericarditis and ARDS have been reported. Children and
adolescents with MERS, occasionally, have been
asymptomatic or mildly symptomatic.1

Both SARS and MERS have presented with similar
clinical features. But patients with MERS have a shorter
time from onset of illness to clinical presentation, enhanced
requirement for ventilatory support and higher case fatality
rate.4

SARS-CoV-2

The current pandemic caused by SARS -CoV-2 which
emerged initially in Wuhan, China is rapidly spreading and
so far has affected 216 countries with 3,00,441 deaths
(as on May 16, 2020).6 It was initially named as 2019 novel
coronavirus because of the incomplete match between the
genomes of this and other (previously known)
coronaviruses.7  This pathogen was later renamed as severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
by the Coronavirus Study Group and the disease was named
coronavirus disease 2019 (COVID-19) by the WHO.8

The incubation period of SARS-CoV-2 is estimated to be
between 1 and 14 days, with a median of 5 to 7 days.9

Phylogenetic analysis of the SARS-CoV-2 genome
indicates that the virus is closely related (with 88% identity)
to two bat-derived SARS-like coronaviruses collected in
2018 in eastern China (bat-SL-CoVZC45 and bat-SL-
CoVZXC21) and genetically distinct from SARS-CoV
(with about 79% similarity) and MERS-CoV.7  Even though
findings suggest that bats might be the original host of this
virus, further studies are needed to elucidate whether any
intermediate hosts have facilitated the transmission of the
virus to humans.7,10

Viral dynamics of SARS-CoV-2

Viral load from respiratory samples

In an analysis of a cohort of 23 patients with confirmed
COVID-19 infection, peak viral load was highest at the
presentation (5.2 log10 copies per ml) even when the disease
is mild, explaining the high contagiousness of the disease.11

Viral load gradually declined over second week.
The relationship between the viral load, severity of the
disease and mortality is yet to be ascertained. The reported
median viral load of 1 log10 was higher in severe cases
than mild cases and the difference was not significant.11

In another study from Germany of nine virologically
confirmed cases, pharyngeal viral shedding was very high
during the first week of symptoms (peak at day 4) and
gradually declined (Box 1). The swabs taken after
day 5 had a detection rate of only 39.93% 12

Infectivity and replication sites

Presence of viral subgenomic mRNA indicates
actively infected cells since subgenomic mRNA is
transcribed only in infected cells.12  When samples from
the upper respiratory tract were analyzed the presence of
high viral load proved that active viral replication is
happening. Active viral replication was noted till day 5 of
symptom onset and no subgenomic mRNA was identified
after that.12

Similarly, active viral replication from lower
respiratory samples (sputum) was obvious from Day 4 to
Day 9 (which was evident from the levels of viral
subgenomic mRNA). Decline in viral load occurred from
Day 10 to Day 11. When analyzing the genotypes from
throat and sputum, the presence of genotype distinct
serotypes support the fact that viral replication is happening
in the throat rather than shedding of the virus to throat
from lung.12 A recent study showed SARS-CoV-2 infected
the ciliated, mucus-secreting, club cells of bronchial
epithelium and alveolar cells in the lung, where gas
exchange takes place.13 It replicates  more effectively in
the bronchi similar to MERS. They also proved infection
and replication of the virus in the conjunctiva and
gastrointestinal tract.13 High expression of ACE2 receptors
are also shown in the brush border of intestinal
enterocytes14, 15  and significant titres of virus particles were
detected. This could explain the subset of patients with
gastrointestinal symptoms. Thus transmission through eyes
and faeco-oral route serves as additional routes of infection,
which are relevant for the infection prevention and control.

Apart from the detection of viral mRNA from
respiratory samples, stool and conjunctiva, it was also
isolated from blood, urine and saliva.16-18  From the available
evidence, active viral replication was detected in airways,
alveolar epithelium, conjunctiva and gastro intestinal tract.

Duration of viral shedding

Duration of viral shedding by repeated viral cultures
is warranted to ascertain the period of infectivity.

Box 1. Viral RNA load from upper
respiratory samples12

Peak on day 4 : 7.11 × 108 copies/swab
Average till day 5 : 6.76 × 105 copies/swab
Average after day 5 : 3.4×105 copies/swab
Viral load from lower respiratory samples (sputum)
Maximum viral load : 2.35×109 copies/ml
Average : 7.00×106 copies/ml
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Presence of viral mRNA does not always mean active viral
replication and infective potential. SARS CoV-2 RNA has
been detected for 20 days or longer in one third of cohorts
analysed and no association was seen between prolonged
detection of viral RNA and the severity of illness.11

In an attempt to understand the infectivity and duration
of viral shedding, live virus isolation was attempted
multiple times from various clinical samples.11,12 During
the first week of symptoms, live virus was readily isolated
from significant fraction of samples (16.66% of swabs and
83.33% of sputum).12 After 8 days of symptom onset,
no isolate was obtained from respiratory samples in spite
of ongoing high viral loads. Generally, shedding of viral
RNA from sputum outlasted the onset of symptoms. In most
of the patients where symptoms wane at the end of first
week, viral mRNA was detected from the upper respiratory
samples and continued well into the second week and from
sputum and stool, it can be detected till third week.12

Considering the above factors, if the patients are clinically
stable, home isolation can be offered to those presenting
after 10 days of symptoms. Understanding this viral
dynamics is important, because it was insisted that two
negative swabs taken 24 hours apart were needed for
discharge, but because of this intermittent shedding of viral
mRNA (which need not be infectious) discharge criteria
has been revised.12

Basic reproductive number - R0

To calculate the degree of contagiousness or
transmissibility of the coronavirus (infectivity),
epidemiologists use different mathematical formulae to
calculate the infectivity index. For this purpose, “basic
reproductive number” R0(pronounced as R naught or
R zero) is used. It is defined as the average number of new
infections generated by an infectious person in a totally
naïve (uninfected) population.19 It determines the herd
immunity threshold and therefore the immunization
coverage required to eliminate the disease. If R0 is >1,
the number of people infected is likely to increase  and if
R0 is <1, transmission is likely to die out.

A study from Wuhan reported R0 for SARS-CoV-2 to
be 2.68 based on the imported cases from Wuhan to other
cities.20 A retrospective analysis  from 12 different studies,
quoted an average R0 of 3.28 and median of 2.79.19

In general, R0 for COVID-19 is expected to be around
2 to 3. The difference in R0 in various studies is because of
different calculation methods and the calculations were
done during various stages of the epidemic. R0 estimates
by WHO ranges from 2 and 2.5 which is higher than both
SARS (1.7-1.9) and MERS (<1), suggesting the higher
pandemic potential of SARS CoV -2.21-25

Household transmission of SARS-CoV-2

One of the important aspects of the virus transmission
is its transmissibility among household members.26

The study from Wuhan19 enrolled 85 patients with
confirmed COVID-19 and their close contacts were 155 in
total.20 Secondary attack rate was 30% among household
members. Among the close contacts, infection rate was 38%
for household with 1 contact, 50% for household with
2 contacts and 31% for households with 3 contacts.20

Another report, from analysis of cases from
20 provinces outside of Hubei in China found 1183 case
clusters, out of which 64% of the clusters have been within
the familial household.27

Analysing the outbreak in cruise ship Princess
Diamond off the Japanese coast, where initially 10 people
were confirmed with COVID-19 and all others were
quarantined for 14 days,19% (both passengers and crew)
were found to be infected when tested later.28,29   Thus, when
compared with secondary attack rate among the household
contacts for MERS which is 5% and for SARS-CoV which
is 10.2%. The higher secondary attack rate for
SARS-CoV-2 could explain the higher speed of spread and
ever increasing quantity of cases when compared to the
other two corona viruses.30,31

Virus survival on different surfaces and
environmental conditions

Though droplet transmission plays a major role in the
transmission of SARS-CoV-2, aerosol (particle size <5μm)
and fomite transmission is possible since the virus can
remain infectious in aerosol for hours  and on surfaces
upto days (depending on the inoculum shed).32  As per the
recent report published, the virus  remained viable in
aerosol for 3 hours.33 Viruses were applied to different
objects, maintained at 21 to 23°C with 40% relative
humidity over 7 days and time for significant reduction in
TCID50 (Tissue culture infectious dose) was noted.
SARS-CoV-2 is more stable on plastic and stainless steel
than on copper and card board. The results are shown in
Table I.34

Stability at different temperatures

 As per another  recent work, SARS-CoV-2 is found
to be highly sensitive to heat  and at 4ºC there was only
around 0.7 log unit reduction on day 14, but at 70º C, the
inactivation time was reduced to 5 minutes.33

They investigated the stability of the virus at 22ºC with a
relative humidity of 65%.Virus stability on various surfaces
is given in Table II.34

In a retrospective analysis, human coronaviruses
persist for a short time at temperature of 30°C or more.35
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Thus the stability of the virus varies under different
environmental conditions such as varying temperatures and
humidity. In tropical countries like India with temperature
nearing 40°C during summer and with average humidity
of 60-70%, the viral survival on different surfaces needs
to be studied.

Environmental contamination in health care
premises

Many health care workers are affected by COVID-19
and hospitals are becoming the epicenter for human-to-
human transmission. Recently, in a field investigation
surface swabs were collected in various hospital
environments and they were analyzed for the presence of
SARS-CoV-2 RNA. The most contaminated objects were
self service printers (20.0%), desktop/keyboard (16.8%)
and door knobs (16%). Among personal protective
equipments, hand sanitizer dispensers (20.3%) and gloves
(15.4%) were the most contaminated objects.32

Frequently touched surfaces in the health care settings
are therefore a potential source of virus transmission.
Hence, to decrease the viral load in frequently touched
surfaces in the immediate patient surroundings, appropriate
disinfectants should be used. Surface disinfection with
0.1% sodium hypochlorite or 62-71% ethanol significantly
reduces coronavirus infectivity on surfaces within 1 minute

exposure time.32 WHO recommends 70% ethyl alcohol to
disinfect small surface areas and equipment between usage
such as reusable equipment (e.g.thermometer).

Immunogenicity

IgM and IgG antibodies against SARS-CoV -2 internal
nucleoprotein (NP) and surface spike protein receptor
binding domain (RBD) correlated with neutralising
activity.11 There are many factors which affect the antibody
production including age, nutritional status, severity of the
disease, certain medications or infections like HIV which
suppress the immune system.36-38 Antibody levels do not
correlate with clinical course or disease severity.11

Seroconversion occurred after 7 days in 50% and by day
14 in majority of the patients.12  SARS-CoV-2 infections
are somewhat unusual because IgM and IgG antibodies
arise nearly simultaneously in serum within 2 to 3 weeks
after illness onset. Thus, detection of IgM without IgG is
uncommon.39 In some patients with confirmed COVID-19
disease by RT-PCR, antibody responses were weak, late
or absent.37,38,40  Antibodies may also cross react with other
human coronaviruses.37,41,42.

Because of the variable sensitivity and specificity,
antibody testing cannot be used to diagnose COVID-19.
Some clinicians   make a presumptive diagnosis of recent
COVID-19 disease in cases where molecular testing was
negative but where there was a strong epidemiological link
to COVID-19 infection and paired blood samples
(acute and convalescent) showing rising antibody levels.43

Since the appropriate antibody response happens only in
the recovery phase, use of it for clinical intervention or to
interrupt the disease transmission is minimal. Lastly,
whether detection of antibodies could predict if an
individual is immune to reinfection with the COVID-19
virus is still under debate and there is no evidence till date
to support this.43

Tests to detect antibody responses to COVID-19 in
the population will be critical to support the development

Table I. Virus stability on surfaces (21 to 230C with 40% humidity for 7 days) incubated at 21
to 230C and 40% relative humidity over 7 days)34

Surfaces Time for significant reduction in viral titres Reduction in TCID50

Plastic 72 hours 103.7 to 100.6 per milliliter of medium

Stainless steel 48 hours 103.7 to 100.6 per milliliter of medium

Copper 4 hours No viable virus was detected after 4 hours

Card board 24 hours No viable virus was detected after 24  hours

Aerosol 3 hours 10 3.5 to 102.7 TCID 50  per litre of air

Table II. Virus stability on surfaces (22ºC with
65% humidity)34

Surfaces      Time at which no
infectious      virus was isolated

Printing and Tissue paper      After 3 hours

Treated wood & cloth      Day 2

Glass and bank note      Day 4

Plastic and Stainless steel      Day 7
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of vaccines and for understanding the extent of infection
among people who are not identified through active case
finding and surveillance efforts, the attack rate in the
population and the infection fatality rate.43

Herd immunity (herd effect, community immunity,
population immunity, social immunity)

Herd immunity is a form of indirect protection from
infectious disease that occurs when a large percentage of a
population has become immune  to an infection. Immunity
can be achieved either through vaccination or by
contracting the  infection and over a period of time  natural
immunity develops. When a significant proportion of the
population are immune, the spread of the disease slows
down or stops thereby providing a measure of protection
for individuals who are not immune.

Some individuals cannot become immune because of
their underlying immunodeficiency state or because of
immunosuppressive medications  and for this group of
individuals, herd immunity offers protection. Newborn
infants also cannot be vaccinated, because of their immature
immune system and also the acquired antibodies from
mother renders the vaccine ineffective. Once the herd
immunity reaches a threshold, it helps in elimination of
the disease and if the elimination was achieved globally, it
results in  disease eradication.

Herd immunity threshold (HIT) or herd immunity
level (HIL)

When a critical proportion of the population becomes

immune, the disease may no longer persist in the
community.44,45 Herd immunity threshold, in a given
population, is the point where the disease reaches an
endemic steady state, which means that the infection level
is neither growing nor declining exponentially.
The threshold can be calculated from the effective
reproductive number Re, which  can be obtained by taking
the product of basic reproductive number R0  (average
number of new infections caused by an infectious case  in
the susceptible population) and S, the proportion of
population who are susceptible to the infection. R0 is a
measure of contagiousness, so low R0 values are associated
with lower HITs, whereas higher R0 values result in higher
HITs.45,46  For example, if the R0 is 2, the HIT for a disease
is theoretically only 50%, whereas a disease with an R0 of
10 the theoretical HIT is 90%.45

 The estimated R0 and HIT of various infectious
diseases is listed on Table III.

When the effective reproduction number (Re) is
reduced to below 1 new individual per infection, the
number of cases occurring in the population gradually
decreases until the disease has been eliminated.45,46,47 If the
Re increases to above 1, the disease  is actively spreading
through the population and infecting a larger number of
people than usual.43-46 If a population is immune in excess
of that disease’s HIT, the number of cases reduces at a
faster rate.47,48 So far, eradication programs based on  the
concept of herd immunity with reliance on vaccines have
been  globally successful in the case of smallpox and
rinderpest, and are currently underway for poliomyelitis.49

Table III. Estimated R0 and HIT of various infectious diseases22,50-54

Disease RO HIT

Measles 12-18 92-95%

Pertussis 12-17 92-94%

Diptheria 6-7 83-86%

Rubella 6-7 83-86%

Small pox 5-7 84-86%

Polio 5-7 84-86%

Mumps 4-7 75-86%

Influenza (influenza pnademics) 1.5-1.8 33-44%

Ebola (out break in West Africa) 1.5-2.5 33-60%

SARS (2002-2004 out break) 2-5 50-80%

COVID-19 (COVID-19 pandemic) 1.4-3.9 29-74%
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With regard to COVID-19 pandemic, the variables that
determines the herd immunity to  contain the outbreak
are

i) R0: Even though various studies quote different R0,
considering the average of 2.2, 60% of the population
needs to have protective antibodies.55

ii) Whether the total measurable antibodies were the same
as protective, virus neutralizing antibodies.55  Even if
it is protective, how long is the immunity to
COVID-19 likely to last? -these questions have to be
addressed.

iii) For effective herd immunity, immune response of the
individuals plays an important role. Studies in
COVID-19 shows that 10-20% have little or no
antibody response.56

iv) No effective vaccine is available, with more than
100 candidate vaccines in development and few in
phase 1 or phase 2 trial to assess the safety and
immunogenicity.55

 A large population based seroprevalance data is
needed to ascertain the extent of population exposed and
is potentially immune to the virus. With the current
knowledge, there is uncertainity about the immunological
correlates of protective antibodies and how much
proportion of the population needs to be immune for the
herd immunity effect.
Points to Remember

• Coronavirus family includes SARS-CoV-1, MERS
and SARS-CoV-2, the currently circulating virus.

• There are multiple routes of transmission for
SARS-CoV-2 (respiratory, conjunctival, feco-oral
routes).

• Peak viral load has been demonstrated at the time of
presentation.

• No live virus was demonstrated from the respiratory
tract after 8 days and hence infective potential
gradually declines after 10 days.

• Basic reproductive number R0 is around 2 to 3,
suggesting the higher pandemic potential of
SARS-CoV-2.

• PCR positivity does not always imply active infection,
since it cannot distinguish live and dead virus.

  • Serology is mainly useful for epidemiological
surveillance.

• Herd immunity will play a role in interruption of the
pandemic, but currently difficult to ascertain due to
lack of  information on the  seroprotection levels of
the population and the non-availability of vaccine.
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CLIPPINGS

Seroprevalence of novel coronavirus disease (COVID-19) in Kobe, Japan.

A cross-sectional serologic testing for SARS-CoV-2 antibody was  done on 1,000 samples from patients at
outpatient settings who visited the clinic from March 31 to April 7, 2020, stratified by the decade of age and sex.
There were 33 positive IgG among 1,000 serum samples (3.3%, 95%CI: 2.3-4.6%). By  applying this figure to
the census of Kobe City (population: 1,518,870), it is estimated that the  number of people with positive IgG be
50,123 (95%CI: 34,934-69,868). Age and sex adjusted prevalence of positivity was calculated 2.7% (95%CI:
1.8-3.9%) and the estimated number of  people with positive IgG was 40,999 (95% CI: 27,333-59,221).
These numbers were 396 to 858 fold  more than confirmed cases with PCR testing in Kobe City.

Conclusions: This cross-sectional serological study suggests that the number of people with seropositive for
SARS-CoV-2 infection in Kobe, Japan is far more than the confirmed cases by PCR testing.

Doi A, Iwata K, Kuroda H, Hasuike T, Nasu S, Kanda A. Seroprevalence of novel coronavirus disease
(COVID-19) in Kobe, Japan.medRxiv Preprint. May 1, 2020. https://doi.org/10.1101/2020.04.26.20079822.
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