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ABSTRACT

Pandemics  are  epidemics  or  disease  outbreaks,  which  rampage  across  countries  and

continents.  The  ongoing  corona  virus  disease  2019  (COVID-19) has  been  a  full-fledged

pandemic for over a year now. With the death count mounting above two million, COVID-19

has globally impacted the economy, society,  public  health  and all  spheres of human life.

COVID-19 is the third type of coronavirus disease outbreak after  Severe Acute Respiratory

Syndrome and Middle East Respiratory Syndrome. This review paper discusses the medical

perspectives  of  COVID-19  along  with  a  recount  on  the  numerous  pandemics  that  have

wreaked havoc in the past. AIDS which is ongoing, and cholera, influenza and plague have

been  recurring  pandemics  and  merciless  killers.  Even  with  tremendous  advancement  in

medical  science,  new  pathogens  continue  to  cause  uncontrollable  infections  and  deaths

worldwide. Research in the fields of medicine, health and social sciences, psychology and so

on is soaring as the world battles with COVID-19. Additionally, scientometric analysis has

been performed using the Web of Science platform, a global citation database, to project the

impact of COVID-19 on research in terms of scientific publications. As of 04 th April 2021,

98,020 scientific works have been published of which 28 % are from the USA. Medical and

health sciences have been the major focus of research globally, as the world works tirelessly

to develop the ‘right’ vaccine that will make COVID-19 a disease of the distant past.
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Review Criteria: 

- Scientometric  analysis  of  COVID-19:  Web  of  Science platform  (Core  Collection

Citation Indexes)

- Internationally recognised healthcare-based websites such as WHO and CDC were

considered for the current updates on pandemics 

- Peer-reviewed  international  publications  were  referred  for  gathering  the  other

information compiled in this review paper
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Message for the clinic: 

- The era of COVID-19 lockdown has witnessed an  “infodemic”. The governmental,

clinicians and other societal  infrastructures need to gear up with not only creating

awareness among the people about public healthcare,  but also to keep a check on

circulation of any misleading information. 

- The  wide  range  of  disciplines  of  immunology,  psychology,  ecology,  public

occupational  health  and  psychiatry  are  the  top  10  research  fields  to  publish  over

98000 papers on COVID-19.
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1. Introduction

Since the start of the year 2020, the use of the word “Pandemic” has become the talk of every

household. The ongoing, widely spread Coronavirus infectious disease, also known as Covid-

19 has been declared as a pandemic. In this scenario, it becomes empirical to understand the

fundamentals as to when a disease can be referred to as a pandemic. Fundamentally, outbreak

of a disease, contained within a specific population or in a country is known as an endemic.

On the  other  hand,  an  epidemic  is  a  disease  outbreak that  spreads  in  a  population  of  a

particular  region  or  a  country.  When  an  epidemic  rampages  across  countries  and/or

continents, it is known as a pandemic. Pandemics differ from epidemics mainly because the

virus or strain of a virus or any other microorganism causing the sudden outbreak of a disease

is normally new and humans have very little or no immunity to it. This leads to a rapid and

drastic  increase  in  the  mortality  rate  of  the  pandemic  causing  high  socio-economic  loss

worldwide [1].

A glance at the history records that a regular outbreak of epidemics of cholera, smallpox,

plague, yellow fever etc. has always been observed in various parts of the world time and

again [1, 2]. The most recent epidemics include an outbreak of smallpox in India, meningitis

and Ebola virus disease in West Africa, Cholera in Haiti and Bangladesh and influenza in the

USA.  These  kinds  of  epidemics,  if  not  controlled  in  time,  could  become  a  devastating

pandemic [2].

The World Health  Organization  (WHO) and Centers  for  Disease Control  and Prevention

(CDC)  are  the  major  international  organizations  which  work  on  delivering  support  to

countries  world-wide to  identify,  prevent  and react  to health  care emergencies,  including

endemics and pandemics [3, 4]. Moreover, as a cautious approach, WHO keeps a close watch

on the outbreak of about 20 diseases which include influenza, cholera, Ebola virus diseases,

plague, smallpox, meningitis etc. [5].

Epidemics  and  pandemics  such  as  plagues  have  been  documented  by  historians  over

centuries. The origin, source, occurrence and mortality has varied based on the location, time

period and availability of medical care.  Table 1 details some pandemics which have been

recorded to have the highest number of deaths till date. Cholera, influenza and plague based

pandemics are witnessed as recurring pandemics in the past and are detailed in the sections
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1.1, 1.2 and 1.3, respectively.  The outbreak of these diseases is being vigilantly tracked by

WHO to avoid any further world-wide devastation.

1.1 Cholera-based pandemics

The cholera-based pandemic is an ongoing pandemic, and this 7th cholera pandemic is

the longest known, ongoing pandemic in the world having its origin in the year 1961

in Indonesia. Out of the hundreds of strains of the bacterium Vibrio cholera, 2 strains

- O1 and O139 - have been identified as causing cholera outbreaks [6]. Historically,

the  earlier  six  cholera  pandemics  have  had  their  origins  in  India  with  the  first

pandemic outbreak recorded in the year 1817. The third cholera pandemic has been

referred to as the deadliest one with a death record of more than 1 million people.

From medical perspective, Oral Cholera Vaccines (OCVs) are recent developments

that have proven to play a major role in preventing the spread of cholera disease. One

such  vaccine  is  CVD  103-HgR (Vaxchora™)  which  was  approved  by  the  FDA

(USA) in 2016. However, the drawbacks of this vaccine include the prescription to

limited age group (18 – 64 years) of patients, requires cold chain settings for transport

and have high costs [7].Table 2 depicts the details of each cholera pandemic recorded

till date.

 1.2 Influenza-based pandemics

The A-type strain of the influenza virus is the only known strain to cause influenza-based

pandemics. Table 2 accounts the list of influenza pandemics that bear its presence since 1889.

In the early part of the 20th century, the Spanish flu was the most devastating flu pandemic

recording a devastating deaths of about 100 million people. It had a mortality rate higher than

that of the First World War [8]. After few decades, about 1-4 million people died during the

general Asian flu and the Hong Kong flu (1957 to 1970). The Swine flu pandemic of 2009 is

the most recent influenza pandemic which affected both the swine and human beings alike.

There are two types of vaccines licensed to be manufactured for influenza: 1) Parenterally

administered non-replicating virus vaccines which are further divided based on substrate used

for  manufacturing,  dosage  route,  presence  of  adjuvant,  and  type  of  preparation;  2)

Intranasally administered live attenuated influenza vaccine (LAIV) which are live, modified

influenza virus with temperature sensitivity that prevent the infection [9].
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Table 1: Top 10 highest recorded mortality rate of pandemics

Name Source Origin Vaccination
Time

Period
No. of Deaths

(millions)
Reference

s

Black death Yersinia pestis Near China / Mongolia Inactivated Yersinia pestis 1346-1353 75-200 [10-12]

Plague of 
Justinian

Yersinia pestis Unknown Inactivated Yersinia pestis 541-542 15-100 [11, 13, 14]

Spanish flu
Influenza A virus 
(H1N1)

France, China and Britain
Inactivated influenza (IIV) and 
live attenuated Influenza 
(LAIV)

1918-1919 >50 [15-17]

AIDS HIV
Democratic Republic of 
Congo

Not Available
1981-

Ongoing
~33 [18- 21]

Third plague Yersinia pestis China Inactivated Yersinia pestis 1894-1959 12 [11, 22, 23]

Antonine 
plague

Unconfirmed Mesopotamia Not Available 165-180 2-5 [24, 25 ]

COVID-19 Corona virus China
Multiple testing under 
observation

2019-
Ongoing

2+ [26]

Asian flu Influenza A virus (H2N2) Asia IIV, LAIV 1957-1958 1-2 [16, 27]

Hong Kong 
flu

Influenza A virus (H3N2) Hong Kong IIV, LAIV 1968-1970 1-2 [16, 27, 28]

Plague of 
Cyprian

Unconfirmed Unconfirmed Not Available 249-270 1+ [29]

Table 2: History of Pandemics

CHOLERA PANDEMICS
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S. No. Name Worldwide distribution Time Period No. of Deaths References

1 First cholera pandemic
India, Myanmar, Sri Lanka, Thailand, Indonesia, Philippines, 
China, Japan and rest of the world

1817-1824 100,000+ [30]

2 Second cholera pandemic
Central Asia, middle East, Europe, Baltic states and North 
America

1827-1835 100,000+ [30]

3 Third cholera pandemic Asia, Europe, Africa and North America 1839-1856 1M+ [30]
4 Fourth cholera pandemic Asia, Africa, France and Russia 1863-1875 600,000 [30] 
5 Fifth cholera pandemic Asia, Africa, France, Russia, Japan and Germany 1881-1896 298,600 [30]

6 Sixth cholera pandemic Europe, Asia, north Africa, Russia, and middle East 1899-1923 800,000+ [30] 

7 Seventh cholera pandemic Indonesia, Asia and middle East 1961-present 1M+ [31]

INFLUENZA PANDEMICS
S. No. Name Source & Origin Time Period No. of deaths References

1 Russian Flu Influenza A virus (H1N1) – Bukhara & Russia 1889-1890 1 M [16, 32]
2 Spanish flu Influenza A virus (H1N1) –  France, China and Britain 1918-1919 >50 M [15, 17]

3 Asian flu Influenza A virus (H2N2) – Asia 1957-1958 1-2 M [28]

4 Hong Kong flu Influenza A virus (H3N2) - Hong Kong 1968-1970 1-2 M [28, 33]

5 Russian (Soviet) flu Influenza A virus (H1N1) – Soviet Union 1977-1978 10,000-30,000 [16, 33]

6 Swine flu Influenza A virus (H1N1) –USA 2009-2010 284,000 [34, 35]

PLAGUE PANDEMICS
S. No. Name Origin Time Period No. of Deaths References

1 Antonine plague Mesopotamia 165-180 2-5 M [24, 25]
2 Plague of Cyprian Unconfirmed 249-270 1M+ [29]

3 Plague of Justinian China and North East India 541-542 15-100M [13, 14]

4 Black death Near China or Mongolia 1346-1353 75-200M [10-12]

5
Plague in kingdom of 
Naples

Naples 1656-1658 1.25M+ [36]

6 Third plague China 1894-1959 12M [22, 23]

†where M denotes millions of deaths
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1.3 Plague-based pandemics

Plague has been mainly caused by a deadly bacteria called Yersinia pestis. In the start of the first

millennium, more than a 100 million people lost their lives with the occurrence of plague in 3

different time periods (see Table 2). The Black Death alone which occurred in the 14th century

caused the death of around 200 million people. There is an ambiguity in the naming and time

periods  of plague-based pandemic occurrences  among historians  and researchers  because the

first  and  second  plague-based  pandemics  consisted  of  numerous  outbreaks  with  sporadic

distribution  globally.  However,  the  latest  plague-based  pandemic  of  previous  century  is

collectively called as third plague-based pandemic as it was rampantly spread [18]. Although

vaccines for treatment of plague is an active research area, yet none are currently recommended

by WHO for the general public. However, plague can be readily cured by modern day antibiotics

and medical  care  if  diagnosed during the early stages.  ‘Killed whole-cell Y.  pestis’ vaccine,

initially produced in Australia and the USA was found to be ineffective in the long term and was

discontinued. In 1920s, the ‘Live attenuated  Y. pestis’ vaccines, EV series was made. This has

been  administered  to  people  in  Indonesia,  Madagascar,  Vietnam,  and  the  Soviet  Union  in

millions [37]. However, the EV series of vaccines has not been accepted worldwide because the

previous  large  scale  immunization  did  not  provide  with  any  safety  data  and  there  is  no

uniformity seen in the genetics of the strain of vaccines after multiple passages [38].  Molecular

vaccines such as rF1-V (USA), RypVax (UK) and SV1 (China) have been patented but not yet

licensed [39]. According to the WHO, the regions of Asia, Africa, Western USA, and North

America  have  been recognized  as  a  natural  plague foci;  the most  recent  outbreaks  being in

Madagascar, Uganda, China, and Democratic Republic of Congo [40].

1.4 AIDS (Acquired Immunodeficiency Syndrome)

AIDS is an ongoing pandemic which was initially reported in the USA in 1981. By the end of

1985, it had spread around the globe to be declared as a pandemic. AIDS is caused by HIV

(Human  Immunodeficiency  Virus)  which  infects  CD4  cells,  weakening  a  patient’s  immune

system. It is believed to have originated from Central Africa and started to infect humans in the

1930s. This disease has since then caused a huge impact on life expectancy, economic growth

and orphaned millions of children worldwide [41].
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Data suggests that AIDS has claimed the death of about 33 million people till date with around

690,000 deaths worldwide in 2019 alone. This virus can be transmitted through infected blood,

semen or vaginal fluids and from a mother to the fetus. No successful vaccines are available for

HIV  infection  yet,  however,  the  virus  can  be  controlled  by  antiretroviral  drugs  (ARVs)

preventing its transmission to other people [42].

2. Corona-based pandemics 

The  term corona  virus  was  derived  from the  Latin  word  “corōna”  which  means  crown or

garland. The virus was given this name because of its halo like structure when observed under an

electron microscope. Coronavirus is known to be of the Orthocoronaviridae subfamily (order:

Nidovirales, subordination:  Cornidovirineae, family:  Coronaviridae) [43, 44]. The coronavirus

sub-family is subdivided into four genera: alpha, beta, gamma, and delta coronaviruses. HCoVs

are coronaviruses infecting humans and these belong to alpha and beta coronaviruses. Middle

East  respiratory  syndrome  coronavirus  (MERSCoV),  the  severe  acute  respiratory  syndrome

coronavirus (SARS-CoV), and SARS-CoV-2 belong to beta coronaviruses genera [44].

The genome of all corona viruses have a single-stranded ribonucleic acid (RNA) with a 5′→3′

orientation of RNA base sequence corresponding to the later messenger RNA (mRNA). The

virus is the largest known RNA genome having a length of 26.4–31.7 kilobases [45].  The error

prone RdRp of the virus which is responsible for duplication of genetic information causes it to

have a high mutation  rate  [46].  The diverse nature of corona viruses enables  them to infect

numerous species. It was in the year 1937 that the Infectious Bronchitis Virus (IBV), the first

coronavirus  discovered  was  isolated  from chicken embryos [47].  Since  then,  many types  of

corona viruses have been observed in farm animals, wild animals and pets. However, many of

these viruses do not show any symptoms in the animals infected. These pathogens are considered

to be of zoonotic origin since they are present in a variety of animal species and are further

transmitted to humans [48, 49]. Over the past years, 3 diseases caused by coronaviruses have

been  of  primary  importance  for  researchers:  Severe  Acute  Respiratory  Syndrome  (SARS),

Middle East Respiratory Syndrome (MERS) and Corona virus disease 2019 (COVID-19).  A

comparison of the above mentioned diseases is detailed in Table 3.
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2.1 Severe Acute Respiratory Syndrome (SARS)

In 2003, SARS outbreak in Guangdong Province of China was caused by SARS-CoV. As per

WHO, a total of 774 people out of the 8,098 people infected died in the 2003 outbreak [50]. The

origin of SARS-CoV is considered to be a bat  since it  shares similarity  with two novel bat

SARS-related CoVs and utilized the same receptor (ACE2) [51]. Since SARS-CoV transmits

only through close contact with an infected person, the outbreak was easily contained. According

to CDC, close contact in the case of SARS included caring for or living with a SARS patient or

directly  being exposed to body fluids or respiratory secretions of a SARS patient  [50].  This

pandemic witnessed high mortality, especially in the regions of Southeast Asia and Canada. The

consequence of this pandemic was also the subsequent economic loss worldwide that accounted

to nearly 40 billion dollars [52]. 

2.2 Middle East Respiratory Syndrome (MERS)

The SARS-CoV outbreak was followed by the MERS-CoV outbreak in Saudi Arabia in the year

2012. MERS-CoV related respiratory tract infections were mainly seen in Middle East countries.

The main animal reservoir host of MERS-CoV is said to be dromedary camels though the exact

role of the camels in virus transmission is unknown. Like the spread of SARS-CoV, MERS-CoV

transmits through close contact with an infected person [53]. Since the year 2012, MERS cases

have been reported in 27 countries, of which 80% of the cases reported are from Saudi Arabia

[53].  Treatments  and vaccines  for MERS is  still  under development.  Until  31st March 2020,

WHO has received reports of 2553 MERS-CoV cases globally which includes 876 associated

deaths [54].

2.3 Corona virus disease 2019 (COVID-19)

In the end of December 2019, there was a sudden outbreak of pneumonia of unknown cause in

Wuhan City, Hubei Province of China. A total of 44 cases of pneumonia with 11 cases being in

critical condition was reported to WHO as of January 3, 2020 [55, 56]. Investigation showed that

majority of the patients had visited Huanan Seafood market,  a local market of fish and wild

animal. Initial observation of isolated virus from lung fluid and throat swabs of patients showed

striking similarity to coronavirus and the epidemiology of the outbreak was also very similar to
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the outbreak of SARS in 2003 giving it the name SARS-CoV-2 [56, 57]. On 30th January 2020,

the  outbreak  of  COVID-19 was  declared  to  be  a  Public  Health  Emergency  of  International

Concern by WHO. WHO officially named the new coronavirus disease on 11th February 2020 as

COVID-19 [58]. 

Though each of the three corona viruses has caused respiratory disease outbreaks, they have their

own unique features. COVID-19 is more infectious and spreads easily among people, increasing

the number of cases. The fatality rates of SARS and MERS are significantly higher than that of

COVID-19.  In  spite  of  the  lower  case  fatality  rate,  when  compared  to  SARS  and  MERS,

COVID-19 has higher overall number of deaths. MERS is an ongoing public health concern,

while the number of cases recorded of SARS is nil for over a decade [59].

2.4. Economic impact due to corona-based pandemics  

Ceylan and Ozkan have studied the impact of SARS, MERS and COVID-19 on the economic

conditions, labour market and income level. The extent of spread of the disease is a major factor

controlling the economy. SARS was more fatal and had a depreciating effect on all economies

when compared to MERS which was restricted to a few countries. It has been shown that both

supply and demand effects  are very evident for COVID-19, giving a bi-directional economic

impact [60]. With the risk of being exposed to the virus when outside the house, the demand for

online shopping has been tremendous. Unemployment has been on the rise; the reduced income

and productivity has further discouraged leisure spending [61]. This has impacted almost every

economic sector that entail human workforce. Lockdown and quarantine rules all over the world

have been a huge set-back for the aviation and tourism sector. The construction industries have

been faced with unavailability of labors and a fluctuation in the prices of construction materials

[62]. With the impact that the ongoing pandemic has had on the day to day life, the recovery of

the economic conditions to normality might take several years. 

If a direct comparison is made for the SARS-CoV, MERS-CoV and SARS-CoV-2, the per capita

GDP was not affected much during the first corona-based pandemic. Hong Kong felt the most of

tremors during 2002-2003 with a decline of 2.79% and a brief economic volatility in China and

South Korea followed by a slow growth rate across the world for few years. However, the impact

caused by MERS-CoV was far more visible. A decline in the real per capita GDP was witnessed
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in the gulf countries, especially a decline of 12% in the UAE, 16% is Saudi Arabia, 25% in Qatar

and  32%  in  Kuwait  [60].  Nevertheless,  the  economic  impact  of  the  ongoing  COVID-19

pandemic is far more overwhelming as it is neither concentrated to the far East or West Asian

bloc of countries, but on a worldwide scale. A study conducted by McKibbin and Fernando [63]

rightly indicated a strong decline in the global income by 6.7% as per the predictions made after

considering the 2019 figures with a reflection on the first half of 2020. Certain projections made

by international organizations like International Labor Organization and International Monetary

Fund were quite devastating. The former estimated a loss of 309 million full-time jobs in the

second quarter of 2020 and the latter forecasted a global growth rate shrinkage of -6.3% [60].

2.5. Impact on medical psychology due to corona-based pandemics  

With a prior experience of the devastation caused by epidemics and pandemics, the importance

and seriousness of keeping a check on possible outbreaks of diseases has increased. With a larger

population of people being affected across the globe at an alarming rate, it becomes necessary to

take drastic measures to contain the spread of the disease. Quarantine and social distancing are

the initial rule that the government imposes on the general public whenever disease transmission

is by close contact. These lockdown and quarantine rules greatly impact the psychological state

of an individual, causing distress, depression, anxiety and PTSD (post-traumatic stress disorder). 

Joel  Vos has performed  a  meta-analysis  on  the  psychological  impact  of  SARS,  MERS and

COVID-19 on the  human population  [64].  This  study showed that  during the  pandemics  of

SARS and MERS, 15% of the general population, 31% of the patients and 33% of health care

workers  experienced  various  psychological  symptoms.  The  study  showed  that  during  the

ongoing pandemic 25% of the general population and 32% of the patients suffer from various

psychological symptoms. 59% of health care workers experience post-traumatic stress and 37%

experienced depression, insomnia and anxiety [64]. The COVID-19 pandemic seems to have a

larger and more severe impact on the psychological state of individuals. In the present scenario,

with the increase in COVID-19 cases, access to medical care for other treatments has drastically

reduced.  Patients  requiring  routine  checkups,  medications  and  treatments  get  more  anxious

which further affects their mental and physical health [65, 66]. Moreover, health care workers

are overburdened with increased working hours coupled with the higher risk of infection at the

workplace [66, 67].  
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Lastly, a study by Gonzalez et al., in Spain focused on the effect of the pandemic on higher

education [68]. This study showed that the shift of classes to an online system has enabled the

students to develop the habit of studying on a more continuous basis. An improvement in the

efficiency of the student is expected in the future [68]. However, educational sector that requires

real-time training such as research, medicine, engineering to mention a few have faced major

setbacks [69, 70].
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Table 3. Evaluation of the epidemiology, pathogenesis and clinical characteristics between three corona-based pandemics

Corona based pandemics SARS-CoV MERS-CoV SARS-CoV-2 References
Epidemiology

Year of outbreak 2003 2012 2019 [44]

Place of origin Guangdong, China Saudi Arabia Wuhan, China [44]

Animal reservoir Bats Bats Bats [44]

Intermediary host Palm civet Dromedary camel Pangolin [71]

Incubation period (Days) 2-7 5-6 4-14 [72-74]

Time to infect first 1000 

people (Days)
130 903 48 [44]

Case fatality rate 9.5% 34.4% 2.2% [72, 75, 76]

No. of cases confirmed 8096 2468 130,422,190 [72, 75, 76]

No. of Countries affected 29 27 >223 [72, 75, 76]

Reproductive Number† (Ro) 1.7-1.9 0.7 2-2.5 [77]

Route transmission

Respiratory droplets
transmission or direct person-to

person transmission through
local contact

A blend of long-range airborne
and nearby contact routes

Airway, contact transmission
and aerosol transmission

[71]

Pathogenesis and clinical characteristics

Cell receptor in humans Angiotensin-converting enzyme
2 (ACE2)

Dipeptidyl peptidase 4 (DPP4)
Angiotensin-converting

enzyme 2 (ACE2)
[44]

Respiratory tract symptoms Upper respiratory,
gastrointestinal symptoms

Upper respiratory,
gastrointestinal symptoms

Pneumonia, lower respiratory
symptoms

[71]

Key symptoms

Breathing difficulties, cough,
diarrhoea, fever, headache,

lethargy, muscle pain, shivering
and sore throat

Abdominal pain, cough, fever,
muscle pain, shortness of breath

and vomiting

Cough, difficulty to breathe,
fever, shortness of breath and

pneumonia

[77, 44]

†Reproductive number (RO) is defined as the transmission potential of a disease.
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3. Roadmap on medical perspective of COVID-19 

Ever  since  COVID-19  was  declared  as  a  pandemic,  there  has  been  an  insurgence  amongst

researchers  to  divert  their  attention  on  this  topic.  However,  with  the  social  media  being

hyperactive  regarding  COVID-19  and  the  general  public  going  haywire,  an  abundance  of

misleading  information  is  under  circulation.  As  a  disastrous  consequence,  an  ‘infodemic’ is

witnessed whereby, a situation is created leading to inaccessibility of legit information on the

medical  perspective  of  COVID-19.  For  simplification,  this  section  highlights  the  key

developments for the diagnosis and treatment of COVID-19 along with a note on the role of

nanotechnology to tackle the ongoing pandemic. 

3.1. Covid-19: Diagnosis & treatment

An interesting study by Menni et al., summarizes their extensive work on real-time prediction of

potential  COVID-19  cases  based  on  self-reported  symptoms.  Along  with  common  flu-like

symptoms that include fatigue, persistent cough and loss of appetite, loss of smell and taste is

recognized as a major potential predictor of individuals infected with coronavirus 2 [78].

The prior experience of detecting SARS-CoV (coronavirus) paved the way for identifying the

current COVID-19 virus in a much relatable manner. Earlier, SARS-CoV was identified using

transmission electron microscopy in the span of 5 months whereas SARS-CoV-2 was identified

by genome sequences technique in just 18-20 days [79, 80]. The rapid detection and sequencing

facilitated  the  immediate  improvement  of  nucleic  acid  tests  for  SARS-CoV-2.  The  quick

realization of the existence of a deadly virus played a vital role in the efforts to curb the outbreak

and bolstered the researchers to have an in-depth utilization of the diagnostic tools to detect and

limit  the spread of coronavirus  2 [80-82].  These include real-time reverse-transcription  PCR

(rRT-PCR)  [80,  83],  loop  mediated  isothermal  amplification  (LAMP)  [80],  computed

tomography (CT) scan [84, 85], ELISA [81, 83] and conventional antigen-antibody interactions

[78].

As there is no specific vaccine that has been commercialized for treating patients with COVID-

19, an alternative method that has been widely recommended is  ‘drug repurposing’.  Various

attempts in the form of clinical trials and investigation on drug repurposing have been carried

out.  These  infer  that  viable  analysis  of  medical  condition  of  humans  is  the faster  and cost-
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effective way of identifying drugs for treating various clinical characteristics [86-88]. Durojaiye

et al., accounted in silico studies hypothesizing that cefuroxime can be the drug repurposed for

tackling COVID-19 as it may inhibit three key proteins of coronavirus 2, namely, main protease

(Mpro), RNA dependent RNA polymerase and angiotensin converting enzyme 2(ACE-2) spike

protein  binding  complex.  However,  the  realization  of  the  multi-target  inhibitor  to  combat

COVID-19 pandemic depended on the clinical efficacy and safety profile of cefuroxime [89].

Furthermore, in the second half of 2020, chloroquine phosphate and hydroxychloroquine (HQC)

were tested for treatment and it displayed a noteworthy result for many of the COVD-19 infected

patients with better lung image and overall improvement [90-93]. However, the search for the

‘right vaccine’ is still an ongoing journey.

3.2. Covid-19: Vaccine and medicine

Pandemics are associated with the disease spreading worldwide at a catastrophic rate. Providing

with an effective vaccination has been the primary approach to control such disease outbreaks.

As  mentioned  in  section  1,  vaccines  have  been  developed  in  the  past  for  diseases  such  as

influenza,  plague, cholera etc. The entire process starting from the initiation to production of

vaccines take many years, with the involvement  of a large work force turning it into a very

expensive  and time consuming process [94].  Since the outbreak of  COVID-19, medical  and

vaccine research for a solution has been fast tracked worldwide with varied outcomes.

A wide variety of vaccines are being designed, produced and tested worldwide for COVID-19 by

various approaches such as immunotherapy, mRNA, to name a few [86, 95-99]. However, the

continual  mutations  in  the  genome sequence  coding  has  shed uncertainty  to  these  methods.

Antibody therapy which was successful in the Ebola outbreak caused immune dysregulation

when  tested  against  coronavirus  2  infection  [100].  Since  the  beginning  of  this  pandemic,

researchers have also explored pre-existing medicines such as chloroquine and remdesivir for the

treatment  of COVID-19. HCQ, FaviPavir  and remdesivir  were found to block coronavirus 2

while paronavir & INF2 inhibited the infection [92, 93, 101]. 

A case study of the relation between the mortality rate by COVID-19 and the MMR (measles,

mumps  and  rubella)  vaccine  was  performed  in  Cambridge  [102].  Sequence  homology  was

observed between coronavirus 2 and measles, mumps and rubella viruses. This study showed
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that the MMR vaccine could play a vital role in minimalizing the transmission of the COVID-19

disease [97, 102]. A phase 1 trial of an adenovirus type-5 vectored COVID-19 vaccine carried

out in Wuhan evaluated the T-cell responses after intramuscular vaccination. No serious adverse

effects were reported even after 4 weeks of vaccination while specific T-cell response peaked

after the initial 2 weeks. This vaccine was demonstrated as acceptable and immunogenic after 4

weeks of vaccine administration [86]. As per the official website of Centers for Disease Control

and Prevention (CDC), Pfizer-BioNTech COVID-19 vaccine and Moderna’s COVID-19 vaccine

are  the  currently  recommended  vaccines  to  prevent  the  spread  of  this  pandemic  [26].

Furthermore, as per CDC’s reports updated on 15th January 2021, in the USA, phase 3 clinical

trials  of  AstraZeneca’s,  Janssen’s  and  Novavax’s  COVID-19  vaccines  are  in  progress  [26].

Continuous updates of medical advancements in the treatment of COVID-19 are periodically

provided by the World Health Organization (WHO) [103].

Nanotechnology,  a  modern approach,  is  being explored effectively to  alleviate  the pandemic

situation. The use of nanotechnology to produce effective carriers (nanocarriers) of medicine to

the target has been widely studied in the past years. The major drawback of a nanocarrier can be

its compatibility with the host cell. The effective and safe use of nanotechnology for COVID-19

treatment is currently being explored thoroughly as described in the following section [104, 105].

3.3. Covid-19: Solution from nanotechnology?

Various nuances of nanotechnology are being exploited as effective means for early diagnosis of

Covid-19 due to the availability of highly specific & sensitive nanodevices [106-109]. These

nanodevices  are  employed  to  study the  biological  mechanism of  virus  and subsequently,  to

develop  a  suitable  vaccine  for  annihilation  of  the  virus  [110-112].  Currently,  advances  in

nanotechnology has resulted in manufacture of gloves, goggles, masks, PPE kits and filters to

inhibit  the spread of  virus  [113].  From a medical  perspective,  nanomaterials  are  a  hot topic

studied fervently for the detection, treatment and prevention of viruses. These materials  have

been  previously  used  as  promising  antiviral  agents.  A  classic  example  is  that  of  silver

nanoparticles displaying promising results to tackle Hepatitis B, herpes, monkeypox to mention a

few [109, 112]. On the other hand, studies have strongly suggested that graphene can be used for

screening and designing nano-biosensors for the detection of viruses and for drug efficiency

testing  [108].  Moreover,  a  new  class  of  nanomaterial  that  uses  external  magnetic  field  for
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biosensing  tactics  are  super-paramagnetic  nanoparticles  that  have  caught  the  attention  of

researchers to detect COVID-19 [114]. 

Nanomaterials  are  reported  to  have  antimicrobial  activities  that  inhibit  viruses.  One  such

example  is  TiO2 nanoparticles  that  annihilate  nipah  virus [106,  107,  115]. Various  other

nanoparticles such as gold or lipid nanoparticles are used to block S protein, the initiator of virus

life  cycle  [116].  Thus,  for  the  effective  vaccination  against  coronaviruses,  S  protein,  the

immunodominant  antigen  in  coronavirus  2  is  targeted.  Potential  alternatives  currently  under

study  include  chiral  gold  nanohybrids  with  quantum dots  and  nanostructured  boronic  acid-

functionalized  quantum  dots  that  easily  enter  the  genome  and  prevent  the  replication  of

coronavirus [117, 118]. As per the ongoing scientific trends and ever increasing publications in

the  field  of  nanomedicine,  a  finite  and  promising  role  of  nanotechnology  in  combating  the

current pandemic is expected in the near future.

4. Web of Science™

Web of  Science™ (WoS),  which  was known previously  as  web of  knowledge,  is  a  global,

citation database which is publisher independent and owned by Clarivative™ analytics [119].

The  work  of  Dr.  Eugene  Garfield,  who  created  the  world’s  first  citation  index,  led  to  the

formation  of  WoS.  It  is  a  multidisciplinary  platform  which  connects  research  data  and

publications from all over the world, across various research categories. Clarivative™ claims

that the core collection of WoS is highly selective and the indexing is accurate, complete and

consistent over at least 50 years [119]. The Core Collection of WoS Citation Indexes consists of

6 online database:  Science Citation Index Expanded,  Social  Sciences Citation Index,  Arts &

Humanities Citation Index, Emerging Sources Citation Index, Conference Proceedings Citation

Index-  Social  Science  & Humanities  and  Conference  Proceedings  Citation  Index -  Science.

Some  of  these  databases  cover  research  from  the  year  1900  [120].  WoS  also  has  a  Core

Collection of Chemical Indexes which include Current Chemical Reactions and Index Chemicus.

In this review the Web of Science Core Collection Citation Indexes was used. The data discussed

in this article was collected on the 04th of April 2021. Since the number of publications on the

ongoing pandemic is increasing rapidly on a daily basis, collection of all the data on the same

day normalizes the results. The term “COVID-19” was used as the keyword and the search was
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carried out by Topic. Based on the filters available such as countries of publication, categories of

research,  funding agencies,  language  etc.,  an  understanding  of  the  impact  of  COVID-19 on

research publications was studied.

4.1. Results

The search by topic option of the Web of Science™ platform was used to obtain the results. This

search  would  give  back  results  of  every  kind  of  scientific  publication  related  to  the  input

keyword.  A search of “COVID-19” as the keyword returned 98,020 scientific works of which

54,304 were research articles and 10,223 were review articles. The first scientific publication as

per WoS was in 2019 with 76,940 works published in 2020. Figure 1 details the various types of

scientific documents available on COVID-19.

Fig. 1 WoS - Types of documents available on COVID-19 [120]

4.1.1. Publications by language and region 

COVID-19 related literature has been published by researchers from over 220 countries. USA,

China and England are ranked in the top three with 27334, 10732 and 9574 number of works,

respectively. Figure 2 illustrates the distribution of literature across the continents. Europe has

published the highest number of works with a total of 51,637 publications (52.7% of the total).

95.3% of the total publications (93,404), the majority, was in the English language followed by

Spanish and German as the next highest.

Fig. 2 Literature available on COIVD-19 across continents [120]

4.1.2. Categories of research

Research on the ongoing pandemic has spread rapidly across numerous fields in the scientific

world since December 2019. Figure 3 depicts the top 25 categories on WoS with the highest

number of publications on COVID-19. Publications in health sciences is booming with 13,738

works on General Internal Medicine, 8,340 on Public Environmental Occupational Health and
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4,668 on Infectious Diseases. This number is only expected to tremendously increase in the near

future.

Fig. 3 WoS Search: “COVID-19” filtered by Research Areas [120]

4.1.3. Journals, authors and citations

Table 4 depicts the quantity and quality of the COVID-19 based research publications wherein

BMJ-British Medical Journal published  by  British  Medical  Association  (UK)  has  more  than

1000 papers in their repository. It is impressive to see that a journal of high repute with impact

factor more than 30 ranks first in terms of quantity of the pandemic based publications. This also

hints at the workload witnessed during the peer-review process. Moreover, the top 5 journals that

have published works on COVID-19 constitute over 5 % of the total published papers on this

pandemic.  A single virus has led to substantial  variety of research that is being published in

innumerous scientific disciplines. Furthermore, in terms of quality of the journals indicated by

their impact factor, the top 5 journals with highest impact factor in 2020 have reported around 1

% of the total publications based on COVID-19. Among these 5 journals, Lancet journal ranks

highest to publish 494 articles having impact factor of over 60. These results are in accordance

with the general trend of research wherein a small fraction of very high quality of research gets

published in the best journals in scientific community.

The statistics  of  the  top 10 papers  with highest  citations  is  detailed  in  Table  5.  One of  the

pioneering work by Guan W. et al., on the ‘Clinical Characteristics of Coronavirus Disease 2019

in China’  has  received over  7,500 citations.  This  paper  published in 2020 by New England

Journal of Medicine has an impressive impact factor of around 75. The second in this list is the

work published by Zhou F. et al., in Lancet journal which also has a remarkable impact factor of

over 60. The work titled ‘Clinical Course and Risk Factors for Mortality of Adult Inpatients with

COVID-19 in Wuhan, China: A Retrospective Cohort Study’ has received 6,764 citations. These

two papers indicate that around 15 % of the total papers published so far have cited these two

works.  A closer  look at  the list  of top 10 papers  suggests  the dominance  of  Chinese origin

researchers in this field of research. Furthermore, the trend follows the general perception that

biological  sciences  receive  more  citations,  as  COVID-19  based  research  has  received  most
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citations  for the works conducted in  clinical  pathology,  immunology,  virology,  neurology to

mention a few. The current trend also emphasizes that conducting pioneering research in a hot

topic attracts more scientific views and subsequent citations. 
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Table 4:  WoS studies on the various journals publishing COVID-19 based articles [120]

TOP 5 JOURNALS WITH HIGHEST NUMBER OF PAPERS PUBLISHED

S. NO. NAME OF JOURNAL PUBLISHER IMPACT FACTOR NO. OF PUBLICATIONS

1 BMJ-British Medical Journal British Medical Association, UK 30.22 1440

2
International Journal of

Environmental Research and
Public Health

Multidisciplinary Digital
Publishing Institute (MDPI),

Switzerland
2.85 1120

3 PLOS ONE Public Library of Science, USA 2.74 889

4 Journal of Medical Virology Wiley Publishers, USA 2.02 768

5 Cureus Cureus, Inc., USA NA 700

TOP 5 HIGHEST IMPACT FACTOR JOURNALS AND THE PAPERS PUBLISHED

S. NO. NAME OF JOURNAL PUBLISHER IMPACT FACTOR NO. OF PUBLICATIONS

1
CA-A Cancer Journal for

Clinicians
Wiley Publishers, USA 292.28 4

2
New England Journal of

Medicine
Massachusetts Medical Society,

USA
74.70 340

3 Nature Reviews Materials Nature Publishing Group, UK 71.19 5

4
Nature Reviews Drug

Discovery
Nature Research, UK 64.80 23

5 LANCET Elsevier, Netherlands 60.40 494
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Table 5: List of top 10 research publications with most citations related to COVID-19 [120]

S.
No.

Title of Publication Authors Journal of Publication
Journal

Impact Factor
Citation
Count

1 Clinical Characteristics of Coronavirus Disease 2019 in China
Guan, W. et al.,

2020
New England Journal of

Medicine
74.699 7677

2
Clinical course and risk factors for mortality of adult inpatients
with COVID-19 in Wuhan, China: a retrospective cohort study

Zhou, F. et al.,
2020

LANCET 60.392 6764

3
Pathological findings of COVID-19 associated with acute

respiratory distress syndrome
Xu, Z. et al.,

2020
Lancet respiratory medicine 25.094 2520

4
Presenting Characteristics, Comorbidities, and Outcomes

Among 5700 Patients Hospitalized With COVID-19 in the
New York City Area

Richardson, S.
et al., 2020

JAMA-Journal of the American
Medical Association

45.540 1923

5
Hydroxychloroquine and azithromycin as a treatment of

COVID-19: results of an open-label non-randomized clinical
trial

Gautret, P. et
al., 2020

International Journal of
Antimicrobial Agents

4.621 1913

6
Risk Factors Associated with Acute Respiratory Distress

Syndrome and Death in Patients with Coronavirus Disease
2019 Pneumonia in Wuhan, China

Wu, C. et al.,
2020

JAMA Internal Medicine 18.652 1843

7
A Trial of Lopinavir-Ritonavir in Adults Hospitalized with

Severe Covid-19
Cao, B. et al.,

2020
New England Journal of

Medicine
74.699 1680

8
Neurologic Manifestations of Hospitalized Patients with

Coronavirus Disease 2019 in Wuhan, China
Mao, L. et al.,

2020
JAMA Neurology 13.608 1590

9
The species Severe acute respiratory syndrome-related

coronavirus: classifying 2019-nCoV and naming it SARS-
CoV-2

Gorbalenya, A.
E. et al., 2020

Nature Microbiology 15.540 1564

10

Immediate Psychological Responses and Associated Factors
during the Initial Stage of the 2019 Coronavirus Disease
(COVID-19) Epidemic among the General Population in

China

Wang, C. et al.,
2020

International Journal of
Environmental Research and

Public Health
2.849 1480
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Conclusions

Man-made and natural disasters have been witnessed by humankind for time immemorial. The

pages  of  history  have  always  been  stirred  whenever  the  casualties  are  deaths  of  humans.

Healthcare organizations across the world have put in innumerable efforts to either prevent or

counter  such  devastating  instances,  including  endemics,  epidemics  and  pandemics.  As  this

century witnesses one of the most impactful achievements in terms of telecommunication and

digitalization, the byproduct is intensification of any incidence, positively or negatively.  In this

scenario,  the  era  of  COVID-19  lockdown  has  to  bear  the  imprints  of  “infodemic”.  The

governmental and other societal infrastructures need to gear up with not only creating awareness

among  the  people  about  public  healthcare,  but  also  to  keep  a  check  on  circulation  of  any

misleading information. Although the preceding pandemics have seen much more deaths than

COVID-19,  the  current  pandemic  has  shaken  the  roots  of  so  many  infrastructural  entities.

Universal change of order in daily routine has become a necessity. The world being locked inside

houses  and  the  global  experiment  of  ‘work  from  home’  has  led  to  numerous  alarming

possibilities  of  devastating  nature  that  includes  bioterrorism.  This  paper  has  attempted  to

simplify  the  lineage  of  pandemics  and  distinguish  the  other  related  endemics  or  epidemics.

Moreover,  a  detailed  account  of  the  coronavirus  based  health  scare  and  its  biological

differentiation has been presented for varied scientific discipled readers. 

Since the effects of COVID-19 are far stretched, the scientific community too has faced its beats.

In the present age of social media going haywire, any instance turning viral is a new norm. This

review also captures the ongoing scientific research trends impacted by COVID-19. Remarkably,

in  over  15 months  of  this  bioterror,  more  than  98,000 publications  have  been added to the

scientific  literature,  out  of  which  56 % are  experimental-based  journal  papers.  Interestingly,

scientometric  analysis  reveals  the  plethora  of  scientific  backgrounds  that  are  interested  to

conduct  research  engulfing  COVID-19.  The  wide  range  of  disciplines  of  immunology,

psychology, ecology, public occupational health and psychiatry are in the top 10 research fields

to publish papers on COVID-19. Moreover, the journal to publish the largest number of papers

on COVID-19 is BMJ-British Medical Journal, which is having an impact factor of over 30. This

testifies  that  groundbreaking  research  is  being  carried  out  to  address  the  present  need.

Furthermore, a jump in the scientific rating of a researcher working on COVID-19 is expected
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with the rise in h-index and i10-index due to the increased citations. To sum up, every problem

accompanies an opportunity that holds true to the scientific community as well.     
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