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1 Introduction

Novel coronavirus marked as coronavirus disease 19 (COVID-19)
first showed its symptoms in Wuhan, China, and got identified in December
2019 (Zhou et al., 2020). The Republic of China was the first to report to
the World Health Organization (WHO) that from December 31, 2019 to
January 3, 2020, 44 cases of pneumonia with some unknown etiologies have
been registered in different hospitals (Tandon, 2020). On January 7, 2020,
the virus was first identified, and the scientists found it as coronavirus having
95% similar homology with the bats (Singhal, 2020). The International
Committee on Taxonomy of Virus (ICTV) called it severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and found it similar to severe acute
respiratory syndrome (SARS). SARS-CoV-2 has spread quickly throughout
the world and caused serious concern about this disease. As it is a2 newly
emerged virus, during the first wave, there was no known medicine or vac-
cine to treat the disease. However, every possible effort is being applied with
all the available facilities and knowledge to safeguard people from this
emerging infectious disease.

It has been found that the virus can cause common colds, coughs, breath-
ing difficulties, and loss of taste and smell. At the very beginning, one-sixth
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of individuals infected by novel coronavirus developed breathing difficulty
and become extremely infected. People having severe diseases like diabetes,
heart disease, blood pressure, and blood cancer are found more probability of
severe condition. World Health Organization recommended some precau-
tionary measures to stop the spreading of COVID-19 like; wash hands fre-
quently, wear a face mask, avoid contact with sick people, practice good
hygiene, and maintain social distance. Simultaneously, various drugs and
other remedial therapies and foods (used for other similar kinds of diseases)
have been applied to reduce the severity. Researchers around the globe
immediately started an investigation to develop new and effective treatment
methods and vaccines to overcome this deadly challenge.

Studies on past pandemics exhibited large-scale outbreaks over a wide
geographical area and caused morbidity and mortality, and significantly
disrupted economic, political, and social well-being. It is also observed in
the current COVID-19 pandemic; the effect has created a worldwide dev-
astating situation. This study focuses on the historical perspective of novel
coronavirus, transmissibility, and incubation period, spreading behavior of
COVID-19 by principal component analysis (PCA), various awareness
and preventive measures, and potential application of allopathic therapy,
dietary remedy, and herbal medicines to fight against the COVID-19 virus
mainly during the first wave and until the development of the vaccine. This
chapter can be used as an edifying approach for forestalling and strategy mak-
ing against any COVID-19 like pandemics in the ensuing times.

2 Various epidemics and pandemics in the history
of human civilization

Presently, COVID-19 is an overwhelming challenge faced by the
public health system of the entire world. It can be called “History repeating
itselt” while harking back to the different history of pandemics and how the
world combated with these widespread diseases.

2.1 Spanish flu

When peeped into history, one of the oldest and the worst pandemics faced
were in 1918, toward the end of World War 1. The influenza disease also
called the Spanish flu which was spreading rapidly. It was estimated that it
hits the world in spring 1918 and ended in early summer 1919. It had
aftected around 200-700 million people worldwide and there was a death
of 50—100 million, and 21 million in India alone. This pandemic mainly
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affected young people, mostly the infants and young people of 20—40 age
groups. This led to the closures of schools, businesses, colleges, etc.
(Reid, 2005). This flu was highly contagious and spread through cough,
sneezes, talks, respiratory droplets, and transmitted through the air. Symp-
toms observed were the fever with shivers, sore throat, headache, tiredness,
cough, and sometimes nosebleeds. In some cases, patients were facing some
worst complications, especially in the respiratory system. The postmortem
report of the dead bodies caused by Spanish flu showed grossly oversized
spleens, swollen lungs, necrotic tissue, and pulmonary alveoli overflowing
with albuminous exudate (Tognotti, 2003). It was a very challenging task
to control the mortality rate owing to the fewer numbers of hospitals and
intensive care units at that time. The areas harshly affected by the disease
had a persistent and severe decline in the economy. Altogether the pandemic
had a spike in mortality and gave an economic shock (Correia et al., 2020).
Thus far, very limited economic data are available for post-1918 influenza.
However, the economic problem caused by the 1918 pandemic was short
term (Garrett, 2008).

2.2 Plague

There were continuous three plague pandemics that hit the world, first in
the 6th century in Byzantium, it swept from Central Asia and killed 40%
of the population in Constantinople in 541-542 AD. Second in the 14th
century in Europe also called the black death which killed millions in Asia
and near Europe East in 1347 to early 1400s and lastly in the 19th century,
this plague reappeared in Hong Kong in 1894 (Butler, 2009; Khan, 1995).
At that time, the worst affected was India which killed nearly 12 million peo-
ple between 1896 and 1936. The plague was caused by the bacteria called
Yersinia pestis. It was a highly infectious and fatal disease characterized by
high fever, inflammation of lymphatic glands forming buboes, and pneumo-
nia. It was spread through the urban and densely populated localities trans-
mitted by rats and the sporadic cases through the epizootic infection of
several animals. The prevention taken was prompt isolation of the infection
suffering from the plague into infectious disease. Later, it was found that
streptomycin was the drug of choice for the treatment. Sulfadiazine and
sulfamerazine were used during the large outbreaks. In the first week of Sep-
tember 1994, there were 325 suspected cases of plague in 23 states of India.
By September last week, the pneumonic plague had spread rapidly in Surat,
Gujarat (752 cases and 44 deaths), and by October, it crossed more than 4000
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suspected cases countrywide. Surat was the worst affected center of the epi-
demic. The report indicated that the mortality rate of pneumonic plague in
India was found to be 7% (Butler, 2009). The economic losses were suffered
around 300-500 million per annum and the worst victims were the industries
in and around Surat (Gujarat) and Bombay (Maharashtra) (Khan, 1995).
Altogether, India suffered a huge economic breakdown during this
pandemic.

2.3 Cholera

In 1849, there was the first outbreak of cholera in London, British due to the
contaminated water. Since 1817, the world has already faced six epidemics
of cholera, and the seventh one began in 1961, came into India and is still in
progress. Kolkata city of West Bengal, India was the homeland for this
waterborne disease located in the Ganges Delta (Mandal, 2011). The seventh
outbreak (El Tor cholera) was first reported in the island of Java. It is the
seventh pandemic that spread all over the world. Celebes Island witnessed
29 deaths and 109 cases in 1961. In Macau, 72 cases with first death in
1962. Its way of spreading was found in poor persons having diet deficiency
and living in unsanitary conditions. Cholera was generally caused by the bac-
teria Vibrio cholerae. Water was one of the important vectors of infection not
because of the possible survival of Vibrios but due to the stagnant contami-
nated water. The isolation of contacts and carriers was necessary for numer-
ous areas, but it was not enforced. Sulfa drugs were used for the treatment.
Hong Kong used streptomycin and chloramphenicol and was found to be
effective for the treatment. Environmental sanitation was one of the preven-
tion measures that were taken, and public health education and vaccination
were developed all over the world in the later period. Proper nutrition
intake of Vitamin A and C also protein intakes were made higher in amounts
(Felsenfeld, 1969). Symptoms observed were watery and lose bloody mucus
in diarrhea and dehydration, fever, and abdominal pain (Dutta et al., 2013).

2.4 Smallpox

Smallpox is one of the most contagious diseases, a frequently fatal feared in
the centuries. In the 20th century, because of vaccination, it was reduced in
Europe and North America. But in the 1960s, it was endemic in Africa and
Asia. In 190544, there were 1916 deaths out of 17,510 affected cases. The
disease was common, it has characteristic symptoms and distinct seasonality,
and it mainly affected small children. Vaccination introduced in 1802 was an
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effective measure of prevention. This disease was caused by the Variola virus
and spread through direct contact. The symptoms observed were headache,
backache, fever, and enanthema in the tongue, mouth, and oropharynx. The
rash begins with small reddish macules which papules in 2—3 days. The lesion
first appeared on the face and gradually covers the whole body, and the rash
remains for 5-8 days. Relatively, lesions on palms remain for a longer time.
After severe smallpox, pitted lesions are seen in 65%—80% of survivors
(Breman and Henderson, 2002).

2.5 Severe acute respiratory syndrome

SARS is an epidemic caused in humans and suspected to be present in animal
reservoirs as the host probably civet cats which is still uncertain. The outbreak
of SARS was first observed in November 2002 and caused a lot of panic in
China and the world at large (Qiu et al., 2018). The first symptom observed
was high fever with chill, cough and breathing difficulty, malaise, and head-
ache were some of the other primary symptoms. High and prolonged fever
with diarrhea was the confirmed symptoms for SARS. Exposures such as close
contact with a person with SARS caused transmission. The study of transmis-
sion dynamics of this infection was based on a simple mathematical framework
in which different interventions of approaches could be assessed during the
epidemic. The researchers attempted to calculate Ry known as the reproduc-
tion number to keep control over the spreading of the infection. Progressive
estimation of the effective reproductive number R, (the secondary cases gen-
eration average rate) delivers a quantitative evaluation of success or failure.
Guangdong, where the major outbreak took place, had infected more than
8000 people and 774 died. A higher mortality rate was found in people with
an age of more than 60 years and lesser mortality in young people. SARS has
low transmissibility and eftective measures were taken by World Health Orga-
nization to keep the spreading of the virus under control. SARS epidemic was
under control by taking into account certain preventive measures such as the
closing of schools, colleges, and businesses and restricting the movement
within the country, isolation of the suspected cases and encouragement of
rapid reporting to the health care centers (Anderson et al., 2004). The eco-
nomic impact triggered by SARS in China and Hong Kong suggested a huge
economic loss. The economic effect gave a persistent shock as the epidemic
lasted longer than anyone imagined of it. So, the more persistent it was in
the core country the larger economic impact was faced by the country (Lee
and McKibbin, 2004).
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2.6 H1N1 influenza

H1N1 influenza is also known as swine flu named because the genes in the
virus showed similarity with the influenza viruses occurring in North Amer-
ican pigs (CDCP, 2019). The outbreak of HIN1 came into notice in 2009
and spread across the globe. Subsequently, the infected persons were hospi-
talized, and antiviral treatment was given, and all the suspected cases were
isolated for further screening. The most death rates were found in people
below 30 years of age (Mishra et al., 2010). Its transmission was through
cough, sneeze, and respiratory droplets (CDCP, 2019). Symptoms reported
were asthma, shortness of breath, pneumonia, fever and cough, chest pain,
low blood pressure, drowsiness, hemoptysis, and cyanosis for age 65 years
and above. In children, persistent fever, convulsions, dyspnea, and respira-
tory distress were detected in most of the cases. The diagnosis was performed
with the help of reverse transcription-polymerase chain reaction
(RT-PCR). H1NT1 influenza caused a severe influence on the economic
framework and morbidity of our society. The shutdown of schools, offices,
and industries resulted in an economic breakdown. The economic flow has
been disturbed and earning members were bound to miss work which cau-
sed a huge financial loss and burdened with hospitalization expenditure. The
mean age which affected the most was found to be 41.5 years from 3 months
to 85 years of age (Kumar et al., 2015). However, it was less devastating than
the 1918 pandemic.

All these diseases have swept the communities and killed many people as
it is now observed in the COVID-19 impact which has already created a
devastating effect in the United States, India, Brazil, Spain, and other parts
of the world. These diseases have greatly affected the whole world in the past
both in terms of economy and mortality rates. Comparatively, the past pan-
demics were less virulent than COVID-19 as they spread through direct
transmission as well as they were less contagious. Therefore, there was a need
for necessary precautionary measures and information particularly during the
initial stage of COVID-19 to minimize and control the impacts of the
pandemic.

3 Transmissibility and severity of COVID-19

Coronavirus is a single nanosegmented, single-stranded, encompassed
ribonucleic acid. Coronavirus is named because of its crown type appearance
with 9—12nm long spikes which is similar to solar corona (Zu et al., 2020).
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It is a group of viruses belong to the family coronaviridiae and mostly affects
humans through zoonotic transmission. In the year 1966, scientists Tyrell
and Bynoe first discovered coronavirus from the patients of common colds
(Velavan and Meyer, 2020). There are seven subtypes of coronavirus present
in nature and out of these seven subtypes; § coronavirus has the potential to
cause severe disease. COVID-19 virus belongs to B lineage of the B coro-
navirus (Zhou et al., 2020) and it is a new strain that has not been identified
earlier in human beings and also the first strain of COVID-19 among various
other strains identified till date and that is the reason it is called novel
coronavirus (nCoV).

Once a person is infected by nCoV, then it has been noticed that clinical
manifestation starts within a week in most of the cases consisting of dry
cough, fever, fatigue, breathing problem, loss of taste and smell, and pneu-
monia in most severe cases (Guarner, 2020). Though the COVID-19 virus
or SARS-CoV-2 is categorized in the family of severe acute respiratory syn-
drome coronavirus (SARS-CoV) and Middle East respiratory syndrome
coronavirus (MERS-CoV) family, SARS-CoV-2 is completely different
in behavior as compared to MER S-CoV and SARS-CoV. The main differ-
ence of the COVID-19 virus is that it spreads faster than MERS-CoV and
SARS-CoV. The incubation period of this virus is around 2—-14 days and
symptoms start appearing a minimum after 3—4 days, thus the virus is
unknowingly spread to other people by the infected person and increases
the spreading rate. A survey showed that the COVID-19 pandemic getting
double in number within a week and each infected person infecting 2.2
other people on average (Chan et al., 2020).

Initially, the COVID-19 virus shows the possible transmission from ani-
mal to human. But further studies confirmed the transmission of this disease
from human to human, either through direct contact or droplets (Chan
et al., 2020; Wang et al., 2020; Chang et al., 2020). During the initial days
of spreading, the unavailability of testing kits and medical equipment created
the worst situation to diagnose the infected patients. Thin slice chest com-
puted tomography (CT) did a significant job in batting this irresistible sick-
ness, and then real-time PCR came into picture to diagnose this disease at
the clinical level (Zu et al., 2020). Wooden shaft is not recommended while
collecting the swabs sample as it may contain substances that may destroy
some viruses subsequently which will destroy the real-time PCR result.
At the same time for better sample collection, deep cough sputum should
be collected for testing after the mouth of the patient is rinsed properly with
water (Islam et al., 2020).
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The number of deaths from COVID-19 is much more than its predeces-
sors. At the time of SARS-CoV, the fatality rate was 10% (774 deaths out of
8098 cases) and during the MERS-CoV, the fatality rate was 34% (858
deaths out of 2494 cases) (Mahase, 2020). Whereas the COVID-19 has
reported many more deaths and confirmed cases than SARS-CoV and
MERS-CoV (3,751,988 deaths out of 174,376,256 cases) up to June 8,
2021 (Worldometer, 2021). The United States is leading both in the number
of cases and deaths from COVID-19 (Worldometer, 2021). Aged people
(age more than 60 years) with past medical history (like lung disease and dia-
betes), pregnant women, and health professionals are at high risk of this dis-
ease. Moreover, high population densities, less diagnosis capacity, and poor
hygiene maintenance are some of the key points for the speedy spreading of
this virus.

Gathering a large number of people is considered to be the key reason
behind this epidemic becoming pandemic (Dharmshaktu, 2020). The mass
gathering includes cultural and spiritual events, festivals, sporting events,
performances, conferences, shopping malls, cinema halls, public spaces
(parks, beaches), public transport, etc. Mass gathering that draws participants
from other aftected regions or countries would increase the spreading of this
disease. Local transmission is also one of the factors of the severity and the
spreading rate of this virus in highly populated countries such as China,
India, and other parts of the world.

4 Incubation period of COVID-19 virus

Research has reported that the COVID-19 virus incubation period
based on 138 cases found that the average duration of appearance of the first
symptoms to dyspnea, admitting in the hospital to acute severe respiratory
syndrome, was observed as 5 days (range 1-10), 7 days (range 4-8), and
8 days (range 6—12), respectively (Wang et al., 2020; Wu et al., 2020). In
another report covering 425 cases, the average was 5.2 days (95% CI,
4.1-7.0 days) and the median incubation period was 3 days (range 0-24)
based on the study of 1324 cases (Guan et al., 2020; Li et al., 2020). It might
be in some cases symptoms were visible as early as the first range and a single
case might have shown late symptoms as of the last range mentioned. On the
other hand, SARS, MERS, and swine flu were found to be 2—7 days
(Docherty et al., 2020), 2—14 days (CDCP, 2020), and 1-4 days (Jilani
et al., 2019), respectively. This estimation showed a lot of variation based
on the sample size and the medical history of the infected persons. As of
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now, the COVID-19 virus incubation period is found varying and as more
information and data will be available, higher precise estimations will
emerge (Chatterjee et al., 2020).

5 Symptoms of COVID-19

According to data from the World Health Organization, this CoV falls
into one of the major viruses responsible for the illness. This type of virus can
cause common cold, cough, and pneumonia. The major common symp-
toms are dry cough (60%), high fever (99%), sore throat or difficulty in
breathing, myalgia (44%), and dyspnea. Other mild symptoms seen in the
patient are chest pain, headache, runny nose, nasal congestion, diarrhea, diz-
ziness, and vomiting which instigate gradually (Wang et al., 2020; Chang
et al., 2020). In addition to respiratory symptoms, 36.4% (78 out of 214)
patients appeared with COVID-19 symptoms which affect the central ner-
vous system of the body and gives birth to above-mentioned neurological
diseases along with disturbed consciousness and paresthesia (Wu et al.,
2020). Patients suffering from severe infections have acute symptoms such
as abdominal pain, pharyngeal pain, dyspnea, and anorexia (Chen et al.,
2020). Also, the elderly person having comorbidities have more risks espe-
cially people suffering from hypertension, diabetes, cardiovascular diseases,
and cerebrovascular diseases have the most adverse outcomes.

Symptoms such as lymponia, prolonged prothrombine time, elevated
lactase dehydrogenase, and elevated D-dimer were also observed in
COVID-19—infected persons. The most common complications found
were acute respiratory distress syndrome, acute cardiac injury shock,
arrhythmias, and acute kidney problems. These abnormalities were very
similar to that of symptoms found in SARS-CoV and MERS-CoV
(Chatterjee et al., 2020). It can cause pneumonia, even seizure pneumonia,
and also severe diseases like MERS and SARS. Research indicated that
olfactory dysfunction or anosmia is now recognized as one of the symptoms
of COVID-19. COVID-19 virus infects and damages the epithelium nasal
cells by interacting with the spike(s) protein and angiotensin-converting
enzyme 2 (ACE-2) proteins on the target cell which leads to the olfactory
dysfunction of the patients (Brann et al., 2020). This infection can be as
severe as admitting people to the intensive care unit (ICU) and may require
ventilator support and can be as mild as having a short-term illness. Acute
pancreatic, the elevation of alanine aminotransferase (ALT) to more than
fivefold upper normal limit and anaphylaxis are also the outcomes of
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COVID-19 (Bhatnagar et al., 2020). To tackle this infection, it is needed to
reduce the symptoms which can only be possible by constructing multi-
disciplinary care and isolation wards, which would empower the health sys-
tem. Scientists, researchers, and health experts are working together to get
more evidence about the transmissibility and severity of COVID-19.

6 Spreading behavior of COVID-19 by PCA during
the initial phase

Principal component analysis was implemented for analyzing the
COVID-19 spreading behavior in the whole world during the first wave.
The application of PCA is an innovative approach for significantly inter-
preting the spreading behavior of the virus. A total of four components
namely the number of confirmed cases, number of recovered cases, number
of active cases, and number of deceased cases were considered for the map-
ping of PCA within different countries (Worldometer, 2020). Results dem-
onstrated in Fig. 1 showed the COVID-19 spreading behavior within
different countries. Total cases, total recovered, total deaths, and active cases
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Philippines 4000006 . Peru
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Fig. 1 The scenario of COVID-19 spreading across the whole world.
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Table 1 Extracted eigen vectors of the PCA for COVID-19 spreading rate in the world.

Types of cases

Coefficients of PC-1

Coefficients of PC-2

Total cases
Total deaths
Total recovered
Active cases

0.51506
0.49506
0.4954

0.49417

—0.22024
0.39401
—0.70737
0.54395

were considered as the components for PCA. A total of 25 countries were

considered for the PCA-based interpretation. Based on the results of

Table 1, total and active cases were selected as PC-1 and PC-2, respectively.

From the scores represented in Table 2, the highest ranking of the United

States can be observed. Fig. 2 shows the position of different countries based

Table 2 PCA scores for the COVID-19 spreading rate in the world.

Country

Principal component 1

Principal component 2

United States
Brazil

India

Russia

Peru

South Africa
Colombia
Mexico
Spain

Chile
Argentina
Iran

United Kingdom
Saudi Arabia
Bangladesh
Pakistan
France
Turkey

Italy
Germany
Iraq
Philippines
Indonesia
Canada
Ukraine

7.35991
3.83766
3.0631
—0.05745
—0.2299
—0.4496
—0.37968
0.1028
—0.67603
—0.69056
—0.68968
—0.60114
—0.57545
—0.85394
—0.81685
—0.84948
—0.52413
—0.86654
—0.53869
—0.85536
—0.87554
—0.92308
—0.92733
—0.96378
—1.01927

1.02625
—0.93391
—1.1328
—0.33435
0.07801
—0.21125
—0.02601
0.40101
0.27283
—0.14815
—0.02866
0.01152
0.40732
—0.13002
0.02188
—0.10992
0.42022
—0.06902
0.23671
—0.01885
0.02578
0.01802
0.06505
0.05953
0.09879
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Fig. 2 Results of PCA for the COVID-19 spreading within the whole world. A: USA; B:
Brazil; C: India; D: Russia; E: Peru; F: South Africa; G: Colombia; H: Mexico; I: Spain; J: Chile;
K: Argentina; L: Iran; M: UK; N: Saudi Arabia; O: Bangladesh; P: Pakistan; Q: France;
R: Turkey; S: Italy; T: Germany; U: Iraq; V: Philippines; W: Indonesia; X: Canada; Y: Ukraine.

on PCA ranking. The United States shows its position in between PC-1 and
PC-2. On the other hand, from Fig. 2, it can also be revealed that India and
Brazil hang around total recovered cases.

7 Preventive measures taken by the top most affected
countries to combat the COVID-19 during
the first wave

7.1 Screening to find suspected cases

Initially when the number of cases started increasing during early January
2020 in Wuhan, China, and other regions of China, immediately various
countries started screening all the passengers coming from China. As soon
as it was found that the spreading rate of COVID-19 increases in Wuhan
and Hubei province of China, countries around the world started airlifting
their citizens from China as well as from other affected countries. Different
countries have set the number of symptoms for proper screening to ascertain
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the suspected cases. Symptoms like fever, sore throat, running nose,
coughing, etc. were taken into consideration while screening the suspected
cases (Gupta et al., 2020). Later, several countries have initiated screening
people showing the symptoms of COVID-19 even though they have no
foreign travel history or close contact history with the person suftering from
COVID-19.

7.2 Detecting and monitoring the rate of spreading

Countries throughout the world have started incorporating various labora-
tory testing criteria after observing an increased number of COVID-19 cases
worldwide (Chan et al., 2020). Testing of samples collected from different
suspected cases was initiated in various countries with immediate effect.
Oropharyngeal and nasopharyngeal sample collection and transferring for
further laboratory testing at 4°C temperature within 24 h of the collection
were started from suspected cases. As it is a new virus, the initial diagnosis
was difficult, so to get the final confirmation, collection of stool, blood, and
urine samples was begun for examination. Further, a real-time PCR kit was
employed to detect the suspected cases and increase the testing rate (Gupta
et al., 2020). For accurate detection, better monitoring and to reduce the
rate of spreading, once a confirmed case is known, police and local admin-
istrative bodies started finding all the persons who came in contact with the
infected person for testing and quarantining as per the symptoms.

7.3 Other preventive measures

Starting from the beginning of COVID-19, governments of various coun-
tries and their respective administrative departments have started close mon-
itoring of the situation. Constant review of different emergency issues such
as hospital preparedness, diagnostics, infection prevention and control, logis-
tics, and risk management have been initiated with immediate effect. A
country like India (National Centre for Disease Control) introduced a
helpline number to address public concerns (World Health Organization,
2020a). Apart from screening foreign return passengers, governments of var-
ious countries around the world began issuing different travel advisories
regarding foreign travel (Gossling et al., 2020). In a highly populated country
like India, both the central government and all the states’ governments com-
menced working together to provide additional manpower and logistics
support for better and smooth screening (World Health Organization,
2020b). The Ministry of Tourism, Government of India instigated
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communication with the hotels association in India to embolden travelers
visiting in different identified states to come forward for voluntary screening
and help the government to stop the spreading of COVID-19 (World
Health Organization, 2020c). Governments around the world along with
WHO started appealing to all the citizens to stay at home and follow
COVID-19 appropriate behavior such as wearing a mask, social distancing,
frequent hand washing or hand sanitization, etc. Children below 10 years of
age and people over 65 years of age (excluding medical professionals, public
representatives, and government servants) were strictly instructed to stay at
home and to avoid any kind of mass gathering. Mask and hand sanitizers
were considered essential commodities in various countries. Almost every
country has started imposing restrictions on international flights in order
to break the transmission chain of COVID-19. A country like India has
experienced the world’s biggest nationwide “lock down” to halt the trans-
mission chain. On March 24, 2020 when confirmed cases in India starts
increasing, the Government of India declared a nationwide lockdown for
21 days with effect from March 25, 2020, to April 14, 2020, under section
6(2) (i) of the Disaster Management Act, 2015. Further, international and
domestic flight services, railway services, and interstate passenger connectiv-
ity were suspended till April 14, 2020 (World Health Organization, 2020d).
To assess the risk of COVID-19 infection of the citizens of India, the Gov-
ernment of India launched a mobile-based app named, “Aarogya Setu” on
April 2, 2020. The Ministry of Health and Family Welfare (MoHFW) pro-
vided a guiding document on the appropriate management strategy as rep-
resented in Fig. 3 (Ministry of Health and Family Welfare, 2020).

8 Potential dietary remedies, herbal medicines,
and allopathic therapy for COVID-19

Foods and herbs have always been a potential supplement for the pre-
vention and treatment of several diseases like influenza, SARS-CoV-1, and
MERS for decades. Foods such as Aloe vera, Astragalus membranaceous, Angel-
ica gigas, Ganoderma sucidum, Panax ginseng, and Scutellaria baicalensis (Chinese
skull cap) exhibit various immunomodulatory properties. They stimulate
cytokines and activate lymphocytes, which enhances macrophage actions
and increases killer cell counts (T'an and Vanitha, 2004). Rice bran, Lawsonia
alba (Henna), wheat bran, Echinacea purpurea (Eastern purple cornflower),
Cisampelos pareira Linn (Velvetleaf), and Plumbago zeylanica (Ceylon
leadwort) stimulate phagocytosis. Eucalyptus oil has been reported to give
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Fig. 3 Appropriate management strategy laid down by the Ministry of Health and Fam-
ily Welfare, Government of India.

immunoregulatory effects against infectious diseases (Sadlon and Lamson,
2010; Serafino et al., 2008). It can be said that the collective use of these
foods and herbs can help to increase the immune system to combat
COVID-19. However, their applications must be verified through proper
scientific studies (Panyod et al., 2020). During the first wave of COVID-
19, there was not a single approved vaccine or treatment for this infectious
disease and different possible approaches were applied to fight against
the virus.

Studies revealed that various bioactive compounds present in foods and
herbs can serve as a dietary therapy against COVID-19. The authors believe
that foods and herbs can be helpful for four potential approaches: (a) to boost
the immune system and prevent infection, (b) it can be used as an antiviral
agent by coating them over masks, (c) essential oil can be used as a
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disinfectant to stop air transmission, and (d) can be used as surface sanitizers
to provide a disinfected environment. R eaerosolization of masks is a good
method to disinfect the masks. So, the coating of essential oil or any antiviral
compound can reduce infection chances (Panyod et al., 2020). The phyto-
chemicals, bioactive compounds in foods, and various supplements
employed during the first wave of COVID-19 which may be still useful
as a therapeutic option for the prevention and treatment of the COVID-
19 virus are summarized in the following sections.

8.1 Vitamins

B vitamins are water soluble, and they function as coenzymes. Vitamin B2
serves for the energy metabolism of all cells, and it has been found that the
United States elder groups suffer from its deficiency (Powers, 2003). The
research indicated that MERS CoV was reduced in the human plasma prod-
ucts by the consumption of vitamin B2 (Keil et al., 2016). Vitamin B3 (nic-
otinamide) inhibits neutrophil infiltration in the lungs with an
antiinflammatory effect due to ventilator-induced lung injuries (Jones
et al., 2015). Vitamin B6 has a vital role in defining human immune func-
tion. Therefore, B vitamins were on the list of an alternative to COVID-19
treatment (Zhang and Liu, 2020).

Vitamin C also called ascorbic acid is a water-soluble vitamin. It has been
seen that vitamin C enhanced the chick embryo trachean organ cultures
resistance against avian coronavirus infection. It also acts as an antihistamine
agent to give relief from flu-like symptoms such as swollen sinuses, runny
nose, and sneezing. Human-controlled trials have also supported these find-
ings. Vitamin C-supplemented herbs reduce or lower the incidence of
pneumonia COVID which causes respiratory tract infection which can
be sustained by the help of vitamin C (Field et al., 2002; Hemila, 1997;
Atherton et al., 1978).

Vitamin D helps in stimulating the maturation of cells known as immune
cells, also maintains bone integrity in calves which give rise to bovine coro-
navirus (Nonnecke et al., 2014). Researchers have described the promising
results of vitamin D related to the supplementation for respiratory tract
infections, pulmonary fibrosis, and autoimmune diseases (Panfili et al.,
2020). Normal to high blood levels of vitamin D have also shown a syner-
gistic effect with tocilizumab patients by suppressing interleukin 6 (IL-6)
improved osteocyte-mediated osteoclastogenesis and decreasing disease
activity. Nevertheless, the data and information on COVID-19 survivors
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are lacking; vitamin D supplements before and after the injection may pro-
duce an antifibrotic role. Based on these direct and indirect productions,
there can be a possible influence of this vitamin reaction to the virus and
may provide a modulating result on the drug being administered (Panfili
et al., 2020).

8.2 Omega (2) 3 fatty acids

Q-3 fatty acids consist of a long chain of polyunsaturated fatty acids (PUFA)
which are mediators of inflammation and adaptive responses. -3 and Q-6
PUFA present in food provide anti- and proinflammatory effects. Protectin
D1 Q-3 PUFA-derived lipid mediator attenuates influenza virus replication
by RNA export machinery. Application of protectin D1 with peramivir
may save mice from mortality against flu (Morita et al., 2013). Therefore,
Q-3 along with D1 was also on the list to serve as an antiviral drug against
COVID-19 (Zhang and Liu, 2020).

8.3 Selenium

Selenium is found in trace amounts and is one of the essential elements in the
body which provides defense against diseases. Selenium deficiency can cause
oxidative stress in the host which can bring alteration in the genome of the
virus making it more virulent (Guillin et al., 2019). It is because selenium
assists a group of an enzyme in accordance with vitamin E in order to avoid
the oxidative damage and free radicals formation (Harthill, 2011). It was
found that selenium along with ginseng leaf saponins has a synergistic effect
to give an immune response to the live virulent infectious bronchitis
COVID in chicks (Ma et al., 2019) and that is the reason selenium is con-
sidered as an alternative treatment for COVID-19.

8.4 Zinc

Zinc is a dietary mineral that is necessary for the improvement of the adap-
tive and inherent immune system. A deficiency of this mineral in the system
can cause susceptibility to infections. Zinc supplement reduces the mortality
rate caused due to lower respiratory tract infections (Awotiwon et al., 2017).
It has been seen that zinc along with zinc ionospheres pyrithione can impair
a range of RINA viruses, and these at low concentrations impede replication
of SARS corona (TeVelthuis et al., 2010). So, zinc is effective not only on
symptoms like low respiratory infection and diarrhea, but also for COVID
treatment (Zhang and Liu, 2020).
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8.5 Curcumin

It 1s a natural polyphenolic compound that can be used as a potential treat-
ment for COVID-19 patients. The preliminary for COVID infection is
interaction with the human cell and viral spike protein. Angiotensin-
converting enzyme 2 (ACE-2) presents in the human respiratory tract which
acts as the receptor is identified by the SARS-CoV-2 spike protein. Then
the viral genome RNA is released in the cytoplasm which follows mem-
brane fusion and the RINA codes for instant replication of proteins and tran-
scription complex ( Jia et al., 2005). After entering the cell, the CoV enables
the expression of gene and encoding of genome ensues. This will again in
turn encode the accessory protein which allows the adaption of CoV to the
human host. This curcumin can restrain the virus entry to the cell, prevent
the virus encapsulation and viral protease, and modulate different cell signal-
ing pathways. Curcumin has various antiviral activities and is a therapeutic
choice for the management of COVID-19 infection. Curcumin can mod-
ulate several molecular targets that get attachment and internalization of
SARS-CoV-2 in various organs including the kidney and liver. Curcumin
can modulate cellular signals such as apoptosis, inflammation, and RNA rep-
lication. It also suppresses pulmonary edema and fibrosis associated with the
pathway of COVID-19 infection. But the bioavailability of curcumin is less
which can only be mitigated by the administration of nontoxic limits. Over-
all, the immunomodulatory and antiinflammatory effects show evidence of
the antifibrotic and pulmonary protective nature of this phytochemical on
lung tissue making it a potential way of COVID-19 treatment
(Zahedipour et al., 2020).

8.6 Probiotics

Probiotic actions like the influence on cytokine production by intestinal epi-
thelial cells. Immunoglobulin A (IgA) secretion and stimulation increase
mucosal immunity and activate phagocytosis and macrophage production.
Its principal effect on innate and adaptive immunity makes it a possible
inhibitor. But all probiotics do not possess the same characteristics, thus a
more potential targeted approach is required through characterization of
properties by the development of potential COVID-19 application. The
virus of COVID-19 has shown influences on intestinal microbiota dysbiosis,
and probiotics have demonstrated efficacy for the respiratory tract viral
infections management. The postmortem of many COVID-19 patients



Novel coronavirus disease (COVID-19) 231

has revealed that severe respiratory syndrome and severe lung, heart, and
liver tissue damage. Some exhibited intestinal microbial dysbiosis with
reduced probiotics such as bifidobacterium and lactobacillus which indicate
the need for the gastrointestinal function of all the infected persons (Xu et al.,
2020). This dysbiosis is linked with various other infections of the respiratory
tract through the gut lung axis. Application of prebiotic or probiotic and
nutritional support are recommended for COVID-19-infected persons to
control the intestinal microbiota and decrease secondary infection owing
to translocation of bacteria. As there was no effective treatment for
COVID-19 infection during the first wave due to a lack of evidence and
trait, so the urgent need for prevention using probiotics against COVID-
19 related to gut microbiota was one of the alternative methods (Bottari
et al., 2020). Further research is required to address the probiotic role in
attenuating COVID-19 either by the immunomodulatory actions on sys-
tematic inflammation or by direct interaction with the lungs.

8.7 Chinese medicines

Rhizoma Polygonati is an herbal food grown in Mount Tai whose rhizome
is commonly used as herbal medicine and it belongs to the family Liliaceae
polygonatum. It consists of polysaccharides and has been used to treat symp-
toms having a deficiency of lungs, spleen, and weakness of qi. Various clin-
ical applications and recommendation evidence, and different potential
compounds were observed in Rhizoma Polygonati for anti-COVID-19.
Rhizoma Polygonati can also eliminate the cytokine of COVID-19 by treat-
ment of lung inflammation enhancing the immune system response in mice.
Furthermore, polygonatum polysaccharide from rhizome and sulfation
Radix Codonopsis (Dangshen) composition polysaccharide were observed
to have an effect against the new castle disease virus. This can be a promising
feature of Rhizoma Polygonati to combat viruses. Further investigation and
more trials are required to develop the drugs (Mu et al., 2021). Glycyrrhizin
present in licorice root can prevent the SARS virus replication in vitro and
also serve as an alternative approach for the treatment of SARS. Baicalin,
another Chinese herb shows the potential to inhibit SARS-CoV. Ginseng
stem leaf saponins could be used for the significant enhancement of specific
antibody responses to the infectious bronchitis virus. Therefore, researchers
suggested that these can also be used to enhance immunity against COVID-
19 (Zhang and Liu, 2020).
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8.8 Nigella sativa (N. sativa) compounds

N. sativa, a black seed globally used as medicine in the plant as for its oil and
seeds in food systems. It consists of potential natural antiviral agents against
COVID-19. Nigellone has a high affinity toward COVID as the ACE-2
interface interacts with various hydrophilic and hydrophobic bonding. N.
sativa possesses gut absorption ability and high solubility which makes it suit-
able for future optimization of potent derivatives. ACE-2 is a highly stable
interface that can bind free energy assay by acquiring a low level of energy. It
was found to have a higher binding affinity (8.2 kcal/mol) compared to chlo-
roquine against SARS-CoV2:ACE2 which can be an acceptable inhibitor to
interrupt the interaction of viral host. So, these findings suggested that nig-
ellone, a carbonyl polymer of thymoquinone has the potential to act as the
inhibitor (Ahmad et al., 2020).

8.9 Application of allopathic therapy

During the initial phase, there was not a single effective treatment available
for COVID-19 (Wu and McGoogan, 2020). Throughout the world, vari-
ous drugs have been applied to treat COVID-19 patients. It has been found
that more than a dozen of allopathic drugs have been applied and many of
them showed their potentiality at different levels although the clinical aftec-
tivity was under observation. As there was no specific drug or vaccine avail-
able for this disease and the world was desperately waiting for a vaccine or
effective medicine against this pandemic. Doctors were trying to apply all
possible drugs based on their previous track record against other similar kinds
of diseases to save as much as possible lives (Singh et al., 2020). Chloroquine,
hydroxychloroquine (HCQ)- the derivative of chloroquine, and remdesivir
were at the top of the list among all the drugs applied to treat COVID-19
patients. Chloroquine is an old drug and medically used worldwide for more
than the last 70 years. Chloroquine is cheap, approved for malaria, and
WHO recommended it as an essential drug. HCQ is used in India for
treating type Il diabetes patients since 2004 (Singh et al., 2020;
Cortegiani et al., 2020). Similarly, remdesivir showed eftective results
against MERS and SARS. A study on remdesivir in mice showed that
remdesivir improved lung function by reducing the viral load (Cortegiani
et al., 2020). Methylprednisolone was also used for the treatment of
COVID-19. Thymosin a-1 has been used as an immune enhancer for SARS
patients to control the spreading. As methylprednisolone has side effects
related to corticoid-induced death of thymocytes, therefore, researchers



Novel coronavirus disease (COVID-19) 233

and scientists have recommended using thymosin -1 before methylprednis-
olone (Zhang and Liu, 2020). Similarly, cyclophilin has also played a vital
part in inhibiting virus replication. So, it was expected to inhibit cyclophilus
and halt the coronavirus genomes replication including SARS-CoV and
avian infections such as bronchitis virus. So, this may act as a COVID-19
inhibitor and therefore, scientists and doctors were expecting positive results
from these medicines while treating COVID-19 patients, especially HCQ
for COVID-19 patients with diabetes and in many cases positive results were
observed after using all these drugs. However, the efficiency of these drugs
for COVID-19 is still not clear. Apart from chloroquine, hydro-
xychloroquine, and remdesivir drugs like; ribavirin plus interferon, camostat
mesilate, lopinavir or ritonavir, darunavir or cobicistat, nelfinavir,
favipiravir, umifenovir, etc., were the other drugs that have been applied
for COVID-19 treatment around the world (Singh et al., 2020; Lai et al.,
2020). Ribavirin plus interferon (showed mixed result against
MERS-CoV), camostat mesilate (found efficiently blocked COVID-19
virus in lung cells during in vitro study), and lopinavir or ritonavir (found
efficient against SARS-CoV-1 both in human and in vitro studies) were
the other promising drugs after chloroquine, hydroxychloroquine, and
remdesivir and applied to manage COVID-19-infected persons in various
places. Some drugs like darunavir, cobicistat, and nelfinavir were used for
COVID-19 patients because of their anti-HIV ability. However, darunavir
or cobicistat was never approved against coronavirus or other respiratory
viruses. Similarly, medicine having a previous track record as an antiviral
medicine such as favipiravir for filovirus, arenavirus, bunyavirus, etc., and
umifenovir for coronaviruses were also in the trial and have been applied
to treat many COVID-19 patients (Singh et al., 2020).

Patients with comorbidity are at higher risk of COVID-19 than patients
with a strong immune system. Therefore, drugs that are effective for other
diseases and drugs with antiviral, antioxidant, antiinflammatory, and immu-
nomodulation ability can be practiced for the treatment of COVID-19
patients to lessen the severity of other diseases as well as to boost up the body
immune system to fight against COVID-19. Infected persons having mild
symptoms such as cough, fever, throat pain, etc. can also take these drugs
depending on the condition of the symptoms after consulting with the med-
ical practitioner and they can stay in home isolation so that severe patients
will get a bed in hospitals (Lai et al., 2020). However, the application of ant-
iviral drugs for patients with comorbidity is risky and the probability of mor-
tality rates is high (Pascarella et al., 2020).
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Depending on the severity of the patient apart from medicine, saving the
failure of the respiratory system is an effective technique to save the life from
COVID-19 (Pascarella et al., 2020). In the case of hypoxia or respiratory
distress, oxygen therapy is especially required to save the respiratory system.
But to avoid any kind of lung injury, level of arterial SatO, must be mon-
itored carefully at the time of oxygen therapy and the level of SatO, must be
within the range of 93%—-96%.

Apart from all these practices, it has been found that some specific anti-
bodies developed in the bodies of patients get recovered from COVID-19
and these antibodies have the potential to treat other active COVID-19
patients through plasma therapy. Initially, it was found that five out of five
patients in critical condition with acute respiratory distress syndrome
showed clinical improvement after the application of plasma therapy. States
like Delhi (capital of India) officially applied plasma therapy to treat
COVID-19-infested persons and achieved several positive outcomes. Sim-
ilarly, other countries also applied this technique and get several positive
outputs, and countries like the United States adopted this technique to treat
COVID-19 patients during the initial phase of COVID-19. However, a sig-
nificant level of scientific studies is still required to get clarity about the
adoptability of plasma therapy against COVID-19. Moreover, enhancement
of the immune response of the host body is the main concern during the
initial days and before the discovery of vaccines to fight against the
SARS-CoV-2 virus. Therefore, particularly until there was not a specific
vaccine or medicine for COVID-19, doctors and scientists around the world
were applying all these allopathic treatments along with other remedies to
reduce the worst scenario of this pandemic.

9 Conclusions

Lessons from the wvarious historical pandemics and epidemics,
COVID-19 transmissibility, severity, incubation period, spreading behavior
using PCA application of allopathic therapy, dietary remedy and herbal
medicine, and precautionary measures taken by the various countries to
combat COVID-19 pandemic particularly during the first wave were
deciphered in this chapter. PCA showed the spreading behavior of
COVID-19 within different countries. The analysis within the 25 most
severely affected countries during the first wave showed the United States
at a higher position in between PC-1 and PC-2. It was observed that India
and Brazil were around total recovered cases. Foods and herb-based
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products were employed in different approaches: improve the immune sys-
tem, prevent infection, use as an antiviral agent by coating them over the
mask, and the essential oil as a disinfectant to stop air transmission and as
a surface sanitizer to provide a disinfected environment. During the initial
phase, chloroquine, hydroxychloroquine, and remdesivir were the most
commonly used drugs to treat COVID-19 patients in terms of allopathic
therapy along with some dietary remedies and medicinal herbs as an immu-
nity booster. Although there was no such strong scientifically and experi-
mentally verified evidence regarding the application of allopathic therapy,
dietary remedy, and medicinal herbs for the treatment of COVID-
19—infected persons, these techniques were commonly applied to fight this
deadly pandemic, particularly during the initial phase when there was no
known vaccine.
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