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ABSTRACT

The most striking and dramatic catastrophe, as on April 2020, is - COVID - 19. Understanding of the
COVID-19, the causing agent- the virus and the resultant causalities are still evolving. Till now, there
is no specific treatment, no vaccine for the COVID-19. At this stage, what is utmost important now to
face the disaster is to put emphasis on the preparedness and responses: research to discover vaccine,
antivirals as soon as possible. Till then, it is necessary to put emphasis on infection preventive and
control measures like to avoid close contact of infected people showing symptoms of respiratory
diseases, hand hygiene and coughing etiquette. To make the infection preventive and control measures
a success, the followings are to make success: ‘quarantine’ ‘isolation’, ‘travel bans’, ‘cordon sanitaire’
and ‘social distancing” measures. The tools of modern information technology could help the authority
to manage and monitor the preventive measures. Above all, preventive and control measures will not be
successful if we fail to make aware the common people about the fatality of the COVID - 19. So, rapid
preparedness and responses to COVID-19 are critically essential to face such disaster. Not a single

moment is to waste!
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INTRODUCTION

COVID-19 is an acute respiratory tract infection that emerged in late 2019 [1-2]. In Wuhan, Hubei
Province of China, a group of pneumonia related cases with unfamiliar origin and cause were reported,
as on 31 December, 2019. Since the origin of COVID-19 in late December, 2019 from Wuhan, China
till to date, it has spread around 200 countries and has become a health concern worldwide [1-2].
Within a few days, on 9 January 2020, China Centre for Disease Control and Prevention (CDC) declared
it as a novel coronavirus, the causative agent of this outbreak, now commonly known as COVID-19.
The novel coronavirus phylogenetically belong to the severe acute respiratory syndrome corona virus
(SARS-CoV). The virus get entry into the cells in the lungs, and other cells in the respiratory system,
leading to the infection of other organs, too; causing total disorderness in the physiological system,
causing death. As on 03 April 2020, a total of 1,016,128 cases of COVID-19 were confirmed by more
than 180 countries and 200 territories. Of note, the majority of cases were reported from outside China,
with a growing majority of these reported from EU/EEA countries and the UK. Few cases were also
reported from Asia and Africa regions. In this connection, COVID-19 was declared as a worldwide
epidemic by the Director General (DG) of the World Health Organization (WHO), on 11 March 2020.
Alarmingly, there are no vaccines available and there is little evidence on the no or little (if any)
effectiveness of potential therapeutic agents to fight against COVID-19. The more alarming, in this

regard, that no pre-existing immunity prevails in the population against the new corona virus. In other
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words, it can be concluded that each and every individual in the world is supposed to be susceptible to
the disease. More dangerously, clinical manifestations of COVID-19 are either asymptomatic (no
symptoms) or mildly symptomatic (with symptoms) or severe pneumonia, leading to death. Data claims
that 82% of the infected people will suffer from a mild form of disease; 15% will develop moderate
disease, and 3% will be severely ill [3]. The risk of the COVID-19 of a community, region or a country
is to be measured considering the followings: i. Epidemiologic risk- a history of travel/mobility to or
residence in the COVID-19 affected areas. For this, contact surveillance and monitoring are essential;
and ii. Clinical symptoms- fever, cough, headache, muscle aches, sore throats, respiratory problems,
diarrhea, loss of taste and/or smell, normal or reduced white blood cell and lymphocyte count. Inspection
for potential symptoms in daily routine activities and accomplishments is necessary to measure clinical
symptoms. But it is noteworthy here that symptoms of COVID-19 are found in patients from two days
to two weeks after being exposed to the virus: recent data suggest that average time period of onset of
COVID-19 symptoms is 5.1 days [4-6]. Last updated casualties of COVID-19 are very shocking, as of
07:45 UTC on 7 April 2020: A total of 1,363,365 cases are confirmed in more than 180 countries and
200 territories, including five cruise ships of USA. Total 994,376 active cases were reported, out of them
total 292,188 individuals were recovered and alarmingly, total 76,420 deaths were reported. The case
fatality rate was 5.60% [6].

Taken together all the factual data, as mentioned above, into consideration; the review aimed to point
out the events of preparedness, along with responses to the COVID-19 that are utmost importance to
combat against it: reduce and/or try to make zero the risk, associated with COVID-19.

COVID-19: PREPAREDNESS AND RESPONSES TO
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In search for drugs: No vaccination, No antiviral treatment

Till now, no specific antiviral treatment or vaccine has been recognized to be effective enough against
COVID-19. The complicacy in the discovery of the vaccine lies in the fact that 2019-nCoV possesses
antigenic divergence [7] but scientists were successful to develop peptide based vaccine taking into
account of having novel Cytotoxic T Lymphocyte (CTL) epitopes (RVDFCGKGY) for the prevention
of 2019-nCoV: It was successfully used in animal models [8]. Moreover, there is another opportunity
of using severe acute respiratory syndrome coronavirus (SARS) associated peptide based vaccine for
the prevention of 2019-nCoV as there prevails the similarity in the antigenic sites in both SARS
coronavirus and 2019-nCoV. There are differences and similarity in the spike glycoprotein of the SARS-
CoV strain and 2019-nCoV. Moreover, after the outbreak of COVID-19, currently the spike
glycoprotein has drawn the attention of the researchers to discover the therapeutics against COVID-19
as this spike glycoprotein is responsible for: binding to its receptor, neutralization of its antibody,
fusion into the membrane and finally entry into the host cell [9] (Fig. 1). So, spike glycoprotein inhibitors

could be a very potential alternative therapy to combat with 2019-nCoV.
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Figure 1: Schematic diagram of the Coronavirus particle. Structural proteins of coronavirus: showing
spikes that form a "crown" like structure, hence the name. S, spike protein; M, membrane protein, E,

envelope protein; N, nucleocapsid protein (Adapted from [10]).

Table 1: Drugs still being tested to combat COVID-19 [11-17].

brug, Cl.mlcal trial What it is: existing uses How does it work Reference
phase: trial number
and
sponsoring institute
Chloroquine  Synthetic derivative of | * Slow down virus | [11, 12,15, 16, 17]
Phase IV: | quinine entrance into  cells,
ChiCTR2000029826 (obtained from bark of | leading to diminish the
Jingzhou Central | cinchona rate of replication
Hospital tree)
* Used since last 100 years
* Treat malaria
Hydroxychloroquine . Derivative of | » Disrupt | [11, 12, 15, 16, 17]
Phase IV: | chloroquine communications
ChiCTR2000029559 * Less toxic metabolite of | between cells in the
malaria drug immune system
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Nova Scotia Health
Authority

complementary to each
other

¢ Permitted
in 2000

* On the WHO's List of
Essential Medicines

» Treat HIV/AIDS

in the USA

proteins (key to HIV
reproduction)

* Ritonavir increases
concentration of
lopinavir in cells

Renmin Hospital of | « Marketed since 1950 * Diminish cytokine
Wuhan University . Treat certain | storms
autoimmune disease
(lupus, rheumatoid
arthritis)
Kaletra  Combination of 2 |+ Lopinavir prevents | [11,12,14,15, 16]
Phase II: | antiviral drugs: lopinavir | viral enzymes from
NCT04321993 and ritonavir- | cutting up important

Phase I: NCT04335123
University of Kansas
Medical Center

drops blood pressure

angiotensin from binding
to receptors on blood
vessels

Remdisivir * Developed to fight Ebola | * Block RNA replication | [11, 12, 16, 17]
Phase I11: | but failed to be effective | during reproductive

NCT04257656 « Exhibited some positive | cycle of corona virus

Capital Medical | effects against corona

University; China- | virus diseases SARS* and

Japan Friendship | MERS**

Hospital

Losartan * Hypertension drug: | * Prevent hormone | [11, 12, 15, 17]

Favipiravir/Avigan
Phase I
ChiCTR2000029996
Beijing Chaoyang
Hospital, Capital
Medical University

* Flu drug developed in
Japan
* To treat influenza in
Japan

» Selective inhibition of
viral  RNA-dependent
RNA polymerase

[11,12, 13, 16, 17]

Actemra/Tocilizumab
Phase I
NCT04317092
National
Institute, Naples

Cancer

¢ Immunosuppressant to
diminish cytokine storms
. Treat  rheumatoid
arthritis and  juvenile
rheumatoid arthritis

* Blocks a cell receptor
that binds interleukin 6

[11, 12, 17]

*Severe acute respiratory syndrome

**Middle East respiratory syndrome
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The drugs, mentioned above (Table 1), are currently being tested for the treatment and prevention of
COVID-19. still the drugs are not to be used for treatment purposes: it may lead to adverse results, even
to death, already reported so [11-17]. In fact, it is one type of approach of research aiming existing drug
uses for new therapeutic purposes and/or medical condition [18] like COVID-19, termed as drug
repositioning/ drug repurposing/re-profiling/ re-tasking or therapeutic switching [19-20]. What should
be emphasized in response to the COVID-19 is to sharing the experiment and clinical data, enhancement
of clinical trials, coming forward the volunteers in the clinical trials worldwide [21] for faster legislative
and medical approval of the drug. At the same time, it is to be borne in mind that not only drug intake
and medication are not enough to combat with fatal diseases like COVID-19 but also maintenance of
neat and cleanliness, healthy lifestyle and proper diet intake are to be taken into consideration to improve
immunity against deadly diseases [22].

Infection preventive and control (IPC) measures

To lessen or make zero the risk of being exposed to the virus, infection preventive and control (IPC)
procedures are to be monitored like: hand washing with soap and water or disinfection with hand
sanitizer where and when necessary, use of face masks (medical masks for doctors, nurses or any other
health service providers), use of particulate respirators (certified N95 or FFP2) by doctors, nurses or any
other health service providers while treating the suspected and/or infected patients, safely disposal of
coughs and sneezes i.e. following appropriate coughing and sneezing etiquette, not to use medical mask
in public if there is no respiratory symptoms, avoidance of contact with suspected as well as infected
people, and maintenance safe distance, and not to touch eyes, nose, and mouth [23], avoiding close

contact with live or dead farming animals or bats or other wild animals [24-25]. To sum up, as there is
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no vaccine or medication reported till to date to completely prevent COVID-19; what could be best
approach is to avoid being exposed to the virus through the means as cited above [26]. In this regard,
the following point is noteworthy: Not to spread panic among the people but to encourage them to abide
by the suggested guidelines. Sometimes, exaggerated information in social and other media spread panic
very rapidly, for example, HIN1 influenza in 1976, 2006, and 2009; Ebola spreading in the United
States in 2014 [27-28]. And above all, adaptation policies are to be implemented both the short term
and long term basis at the community, regional, national levels and worldwide to minimize and/or
diminish the impact of the outbreak [29].

For complete or partial prevention, apart from vaccine or inhibitor therapeutics (as noted above), the
following initiatives are to be taken like identification and follow-up of contacts, case isolation,
environmental disinfection, and use of personal protective equipment (PPE), specially for healthcare
professionals [30]. The Centers for Disease Control and Prevention (CDC) outlines PPE that include
respirator or facemask, gown, medical gloves, eye protection [31-36]. In case of insufficient stocks of
PPE, priorities are to be determined for use [3].

People are supposed to go through the sufferings of distress, monotony and wearisomeness due
quarantine, travel restrictions, unnecessary panic, exaggerated rumor, side effects of treatment, and
above all, the fear to get the infection [37-38]. Psychological crisis interventions are also, additionally,
recommended for the patients, even for doctors, nurses and other service providers [39-40]. Increasing
public awareness regarding all the infection preventive and control (IPC) measures, as mentioned above,

is of paramount importance, to minimize the causalities due to the catastrophe, COVID-19.
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Confirmatory tests

To make sure the confirmatory pathogenic evidence, either real-time reverse-transcription —polymerase
chain reaction (RT-PCR) test (for nucleic acid in respiratory, blood samples, etc.) [41-42] or viral gene
sequencing (showing highly homogeneity to the known 2019-nCoV in respiratory or blood samples) are
to be conducted. As COVID-19 patients, in some cases, show no fever and other abnormalities; it is
complicated and tough to take the decision to go for the confirmatory tests by the medical physicians
and doctors, keeping in mind that there is scarcity of kits and space in hospitals. In such cases, an
alternative to be thought to make the required facilities available outside the hospital for treatment and
diagnosis, as well, providing biosafety levels and other prerequisites [5]. It is fact that there are shortages
for laboratory testing for COVID-19, even in developed countries like USA, EU; in that case, there
should be optimization of the scientific uses of existing lab facilities and resources at a rational approach
[3, 43]. Logistic supports, facilities and skilled manpower with enough personal protection equipment
(PPE) to conduct RT-PCR and viral gene sequencing are burning needs, especially in low-income
countries, affected with COVID-109.

‘Old tools’

Another legal weapon to face the challenge of COVID-19 is to impose ‘quarantine’ (separation of
persons (or communities) who have been exposed to an infectious disease), ‘isolation’ (separation of
persons who are known to be infected), ‘travel bans’, ‘cordon sanitaire’ (a line around a quarantined
area guarded to prevent the spread of a disease by restricting passage into or out of the area) and ‘social
distancing’ measures. Though some scientists criticize about these measures terming as ‘old tools’ and

‘being not entirely successful for highly transmissible diseases’ [44-47]. To enforce ‘quarantine’,
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‘isolation’, ‘travel bans’, and ‘social distancing’ is troublesome for the authority because the
transmission of COVID-19 infection from human to human or from any other source to human could
be either without any symptoms or with very mild symptomatic cases taking 5 to 14 days of incubation.
In fact, it is very significant to measure the severity and the rate of transmission of the infection: mild,
very mild and without any symptom cases, prior to take the decision to impose lockdown and/or curfew
to make ‘quarantine’, ‘isolation’, ‘travel bans’, and ‘social distancing’ a successful. The nature of
infection- mild, very mild and asymptomatic of COVID-19 infection determine the containment and
restraint strategies formulation. [48-50]. In addition, temporary and emergency hospitals could be
established, obviously apart from locality, to provide treatment and take care in pandemic like COVID-
19 [51]. List of quarantinable diseases is declared by the legal authorities of Centers for Disease Control
and Prevention (CDC): cholera, diphtheria, infectious tuberculosis, plague, smallpox, yellow fever, viral
hemorrhagic fevers, severe acute respiratory syndrome, influenza that can cause a pandemic; COVID-
19 belongs to the quarantinable diseases as it has severe acute respiratory syndrome [52].

‘New tools’: Information technology

As an alternate of ‘old tools’ (as illustrated above), the tools of the information technology can be
implied to fight against disasters like COVID-19. For example, ‘mobile apps’ using surveillance data
can detect close contacts and/or public gathering of mobile users, leading to the threat detection of
infection of a COVID-19 prone area. The ‘mobile apps’ can suggest the ‘mobile user’ to go for ‘self —
quarantine’. Even it can sent message to the local authority regarding every update of the COVID-19

infection of a specific area [53-54].

10
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Very recently as on March 2020, in South Korea, Taiwan, and Singapore, Estonia, German, Italy, Israel
and some other countries: tools like mobile phone tracking, facial recognition technology, telephone
helplines and artificial intelligence were used to track COVID-19 infected people and people whom they
contacted via big data analytics on cellphone data, thus lockdown, curfew, ‘quarantine’, ‘isolation’,
‘travel bans’, and ‘social distancing” were imposed where and when necessary among the infected
citizens [55-59]. In a word, information technology tools can make national surveillance systems quite
effective for rapid detection of new cases, leading to the assessment of a community transmission. Thus
a total tactical methodology based on the application of information technology tools would lessen the
work loads and pressure on the total healthcare system and health service providers, as well. So, to dare
to overthrow COVID-19, both ‘old” and ‘new’ tools are to be applied simultaneously; they are to
complement each other.

Exploit ambassadorial liaison

In addition to the technical preventive measures, ambassadorial and diplomatic steps are also very
important: Data sharing on such diseases worldwide, International industries and researcher
collaboration to discover therapeutics, donation and other helps and supports from rich countries to low
and middle-income countries (LMICs), and most importantly, strengthen health care system worldwide
investing more in disease surveillance and related research rather than investment in purchasing and/or
preparation of arms and weapons [60-62].

Last but not the least: the efficient management for suspected and non-suspected patients

After the measurement of the epidemiologic risk (as described in introduction section): a history of

travel/mobility to or residence in the COVID-19 affected areas and clinical symptoms: fever, respiratory
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problems, diarrhea, and normal or reduced white blood cell and lymphocyte count; the individuals are
to be screened for rapid sanatorium admission or for home testing for COVID-19 and subsequent impose
of quarantine, isolation, travel bans, cordon sanitaire and social distancing (as described in the ‘old tools’
section).

For non-suspected individuals, counselling on infection preventive and control (IPC) measures: hand
washing with soap and water, disinfection with hand sanitizer, following appropriate coughing and
sneezing etiquette, avoidance of contact with suspected as well as infected people, and maintenance safe

distance, and not to touch eyes, nose, and mouth, use of face masks (where and when necessary).
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Figure 2: Schematic diagram illustrating the preparedness and responses to COVID-109.
CONCLUSION
As of on April, 2020; vaccine against COVID-19 is not expected to become available for application

to the common people until 2021 at the earliest, emphasis is to be given on preventive and control
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measures to reduce and/or try to make zero the chances of infection. From the worldwide scenario of
the outbreak of COVID-19, it is obvious that the present health care system is not enough to combat
such fatal outbreak, suggesting more allocation for health care system and research, as well. It is
predicted as per current literature and information provided by WHO, CDC and ECDC that COVID-19
is yet to grow and the epidemic is yet to continue; so the responses and preparedness for COVID-19 will
be challenged in the concerned areas and worldwide, as well. There is no alternative rather than to take
initiatives to gear up the preparedness and responses to COVID-19. To sum up: vaccine and other
effective drugs to treat COVID-19 are to be made available for common people worldwide as soon as
possible. And following the prescribed preventive and control guidance rigidly as instructed by the
appropriate authority, COVID-19 is to be contained to prevent further spread. The sooner, the better.

There is no time left to waste! The battle must be won!
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