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Abstract:

Background:

SARS CoV-2 has globally affected more than 31 hundred thousand population with more than 2 hundred thousand deaths till  date,  since its
inception from Wuhan, China in December 2019. World is still clueless regarding definitive treatment for this highly contagious disease. Till then
we have to rely on time tested methods to delay/stop transmission of this viral disease by observing social isolation, hand hygiene and wearing face
mask.

Objective:
The main objective of this review paper is to focus on different modes of transmission of this virus, comparison of this virus with previous similar
analogy viral diseases like SARS and MERS and different strategies that can be planned or are ongoing to reduce/delay transmission of this virus
in community contacts, especially in context to India.

Methods:
PUBMED, Google Scholar and BioRxiv search was performed with keywords; COVID- 19, mode of transmission, infection, India, BCG. Around
538 eligible papers were evaluated from time period of January 1 to 29 April 2020 and results were summarized

Results:
On analysis of different papers on mode of transmission it was found that this virus is highly contagious and spreads through air droplet, close
contact, through fomites and different metallic surfaces and through aerosol in surroundings with high aerosol generating procedures only. Also, it
can spread both in asymptomatic and symptomatic phase equally so early testing is essential. Also, it is mutating in different host environments so
it is imperative to include different strains in vaccine preparation.

Conclusion:
Results demonstrate the fact that early screening, social distancing, isolation of symptomatic patients, respiratory etiquette are the main armaments
presently to deal with this virus till effective treatment or vaccine becomes available in the near future. Furthermore, we would like to suggest the
Indian government to create a National Viral Disease Management Board on lines of National Tuberculosis Elimination program to prevent and
control such viral outbreaks in future.
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1. BACKGROUND

Since the inception of COVID-19 pandemic; it has affected

210  countries  (April  29,  2020,  10:20  GMT)  with  total  cases
3,149,108; total deaths 218,385; recoveries 962,763 and 56,907
critical cases (https://www.worldometers.info/coronavirus) and
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still  rolling  on.  This  paper  is  an  intention  to  understand  the
various modes of transmission of this novel coronavirus from
human to human and different strategies that can be adapted as
to understand the most appropriate approach to delay/stop the
community spread, till a confirmatory treatment or vaccine is
available with especial reference to India.

2. INTRODUCTION

A  virus  is  defined  by  its  genomic  sequence  that  can
autonomously replicate inside cells and can transmit between
cells  or  organisms  under  appropriate  conditions  and  may  or
may  not  cause  the  disease  [1].  The  emergence  of  a  novel
Severe  Acute  Respiratory  Syndrome  related  Coronavirus-2
(SARS  CoV-2)  in  late  December  from  atypical  pneumonia
patients of Wuhan city, China [2], clusters with SARS-CoVs in
tree  of  species  severe  acute  respiratory  syndrome-related
coronavirus  and  genus  Betacoronavirus  but  the  disease
spectrum and transmission efficiency differs from the same [3 -
6]. SARS CoV -2 shows 79% homology with SARS CoV and
50% with MERS CoV [7 - 9].  SARS CoV has 8096 confirm
cases with 774 deaths during 8 months period in the year 2002
[10], while MERS has 2494 confirmed cases since April 2012
with  858  deaths  and  27  countries  reported  globally  [11].  In
comparison  to  both,  SARS  CoV-2  affected  almost  210
countries  with  more  than  3.1  million  cases  till  date  and
mortality  of  2.9%  and  still  evolving  every  day.  This  paper
intends to highlight the difference in mode of transmission of
SARS CoV-2 from SARS CoV and MERS and whether these
differences  play  some  role  in  more  widespread  infection  by
SARS CoV-2 virus and also the strategies that can be adapted
to delay/stop transmission with special reference to India.

3. METHODOLOGY

PUBMED,  Google  Scholar  and  BioRxiv  search  was
performed with keywords; COVID-19, mode of transmission,
infection,  India,  BCG.  Around  538  eligible  papers  were
evaluated from a time period of January 1 to 29 April 2020 and
results were summarized below.

4. SEARCH RESULTS

It  was  found  that  transmission  of  SARS  CoV-2  occurs
through  air  droplet  (particle  size  >  5  microns  from  a  sick
person splash the eyes, nose and mouth of another person) and
through direct and indirect contact (via fomites) like in MERS
and  SARS  CoV  [12  -  18].  The  exact  patho-physiological
mechanisms  by  which  SARS  CoV-2  invades  human  cells  is
still  a  matter  of  research,  but  various  studies  suggest  that  it
mainly  involves  ACE-2  receptors  in  the  human  lower
respiratory  tract  to  invade  lung  cells.  This  is  similar  to  its
previous SARS virus.  It  also uses serine protease TMPRSS2
for priming its spike protein S for fusion with host cells [19].
Studies  show  that  it  can  remain  viable  on  metallic  surfaces,
card board, plastics and glass surfaces [20, 21]. SARS CoV-2
has been detected in whole blood, stools and urine but whether
they can be medium of transportation  is  a  matter  of  research
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[22]. In one study, in controlled experimental settings only, it
was found in aerosol (particle size < 5 microns, germs floats in
air  after  person  talk,  cough,  sneeze  and  direct  contact  with
infection person is NOT needed to cause infection in another
person)  ;  so  it  is  assumed  that  only  aerosol  generating
procedures  like  nebulization,  bronchoscopy,  suctioning,
endotracheal intubation, mechanical ventilation,etc can lead to
aerosol transmission [23, 24]. Various studies advise the use of
saliva ejectors in high risk professionals like dentist to reduce
production  of  aerosols  [25,  26].  Incubation  period  of  SARS
CoV-2  is  between  1-14  days  and  can  extend  up  to  24  days,
suggesting  a  long  incubation  period  can  lead  to  more
community spread, whereas mean incubation period of MERS
virus  is  around  5  days  and  SARS  is  7  days  [27  -  32].
Reproduction number (Ro) is the indication of transmission of
virus indicating average number of new cases generated by an
infectious  person  in  a  totally  new  population.  If  Ro  >1,  it
indicates that infection is likely to increase and if Ro < 1, then
it  suggests  that  transmission  is  likely  to  die  out.  A  meta-
analysis  of  12  studies  between  January  1  and  February  7
suggests that basic reproduction number of SARS CoV-2 virus
is  between  1.4  to  6.49  [33].  In  comparison  to  SARS  CoV
where  transmission  occurs  several  days  after  onset  of
symptoms in association with peak viral load, transmission of
SARS CoV-2 may occur with start of illness; even during early
with mild symptoms or in asymptomatic phase (asymptomatic
carriers)  and  infectivity  is  almost  same  as  that  during
symptomatic phase [34, 35]. This suggests that the isolation of
symptomatic  ill  individuals  alone  will  not  be  sufficient  but
whole community has to take care and follow steps to reduce
infection  rate.  This  virus  primarily  affects  lower  throat  and
lungs.  Symptoms  include  dry  cough,  fever,  difficulty  in
breathing,  throat  pain,  running  nose,  headache,  etc.  Later  on
bronchopneumonia  and  respiratory  failure  can  develop.
Disease is initially mild in first week and if immunity is low,
can progress to severe form in second to fourth week. There is
mainly  lymphopenia  with  elevation  of  prothrombin  time,  D-
dimer, procalcitonin, hepatic transaminases and leukocytocysis,
Extra pulmonary, it can cause acute injuries in heart, liver and
kidneys [36 -  42].  Immunoglobulin G antibodies and neutra-
lizing antibodies are produced by B cells after infection with
virus.  Even  after  recovery,  their  presence  in  the  host  body
prevents reactivation or re-infection, but it gradually wanes off
with time. In a study, it  was observed that these neutralizing
antibodies were less in the younger age group in comparison
elderly group due to strong innate immune response from the
elderly.  This  also  suggests  a  more  severe  inflammatory
response  in  the  elderly  in  comparison  to  the  younger
population. Besides, this T cell also plays an important role in
cell  mediated  immune  response  against  SARS  CoV-2  and
needs further exploration [43, 44]. The phylogenetic studies of
SARS CoV-2 indicate that two main lineages co-exist L type
(T28,  144  is  in  the  codon  of  Leucine)  and  S-type  (ancestor)
(C28,  144  is  in  the  codon  of  Serine)  with  4%  genetic
difference; with L type being more aggressive [19]. Also, there
are  successive  mutations  and  recombinations  in  the  virus,
depending  on  its  interaction  with  different  hosts,  and
phylogenetic  analysis  have  shown  variations  in  genomic
sequencing  in  different  countries  through  different  periods.
This  also  suggests  that  a  future  vaccine  should  contain  both
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strains  and  is  not  an  easy  task.  Bacillus  Calmette  Guerin
(BCG),  a  live  attenuated  vaccine  developed  against
tuberculosis; helps in preventing severe forms of tuberculosis
and  is  the  first  vaccine  to  be  given  at  the  time  of  birth  in
immunization program of some countries, including India [45].
An  experimental  study  done  in  mice  suggests  that  BCG
protects  against  various  viral  pathogens  like  influenza  A,
Herpes simplex virus type 2 [46]. These non specific effects of
BCG  via  induction  of  innate  immunity,  T  lymphocyte
activation and enhanced cytokine production and macrophage
activation  (Trained  immunity)  [47]  could  help  in  reducing
severe  forms  of  disease  by  SARS  CoV-2  and  thereby
improving recovery rate and reducing mortality rate. A recent
paper by Dr Paul L fidel and Marie C Noverr [48] suggest that
live attenuated MMR vaccine serves as a preventive measure to
reduce septic inflammation in COVID-19 patients by inducing
trained  nonspecific  innate  immune  cells  for  improved  host
response. A lot of efforts are going on throughout the world for
reducing the community transmission of this virus; prominent
methods  adopted  are  home  quarantine  of  international
travellers,  isolation  and  testing  of  symptomatic  cases,
spreading awareness regarding social distancing, hand hygiene,
respiratory  etiquettes,  and  mask  wearing  while  going  in  the
community  and  so  on.  Some  countries  like  South  Korea  are
focussing more on testing by RT-PCR, social  distancing and
better  health  care  infrastructures,  whereas  others  like  India
have  initially  adopted  the  strategy  of  lockdown,  quarantine,
isolation  and  social  distancing  and  gradually  increase  the
capacity for testing and building healthcare infrastructure for
covid19  patients  [49  -  51].  ‘Kerala’  in  India  encountered  its
first  case on 30th January 2020 from a student from China’s
Wuhan; there were around 606 cases when JANTA curfew was
imposed  on  22nd  march  2020  with  a  recovery  rate  of  7%  .
Later on, lockdown was extended in 3 phases till now and all
states were divided into 3 zones depending on the presence of
active cases (red zone), recovered cases (orange zone) and no
cases  (green  zone).  The  sole  purpose  of  lockdown  was  to
reduce community transmission of virus with active screening
and  contact  tracing.  All  essential  commodity  services  were
continued  through  the  lockdown.  This  also  gave  the  country
ample time to prepare health infrastructure increasing testing
facilities.  Presently,  there  are  more  than 80,000 cases  with  a
recovery  rate  of  35%,  till  writing  of  this  paper  and  still
improving.  Also,  an  important  step  was  taken  to  screen  all
migrants so as to reduce community spread in villages. Direct
interaction of  government  with  people  and financial  aid  also
helped  in  building  confidence  and  moral  support  among
citizens [52 - 54].  As case fatality is more in the elderly and
people  having  co-morbidities  like  diabetes,  hypertension,
chronic  kidney  disease,  and  having  immuno-compromised
state, it is important to take care of them the most. [CDC 2020]

4.1.  Measures  Taken  by  Indian  Government  for
Preventing/Containment of COVID-19

Indian government has taken tremendous measures on all
fronts  to  contain  SARS  COV-2  virus.  It  includes  enhancing
laboratory  testing  facilities,  contact  tracing,  IPC  (infection
prevention control) training to medical and paramedical staff
and also community awareness programs;

a.  Testing  facilities:  starting  from one  diagnostic  lab  for
COVID-19  testing  in  January  2020,  the  country  has  1244
operational laboratories (897 governments and 393 private) till
date and still adding on. India has tested 1,37,91,869 samples
till date (23 July 2020) and continuously enhancing the testing
facility,  which  is  now  more  than  3,59,000  samples  per  day
[55].

b.  Contact  tracing: National informatics centre under the
ministry  of  electronics  and  information  technology  has
launched  a  mobile  app  on  2  April  2020  for  contact  tracing
containing  awareness  videos  regarding  the  need  for  social
distancing,  mask  wearing  and  hand  hygiene  and  also  has  a
national  helpline  number  1075  and  state  help  line  numbers
(www.mohfw.gov.in) in case of any assistance required by any
citizen.  Presently,  door to door survey for  seroprevalence by
antibody testing (IgG Elisa Kit) is initiated in many districts,
especially with higher number of COVID-19 patients [56].

c.  Isolation  and  Quarantine  facilities:  people  who  are
asymptomatic and believed to come in contact with COVID-19
patients  are  being  quarantined,  whereas  those  who  are
confirmed  cases  with  mild  symptoms  are  being  isolated.
Patients with very mild symptoms with no co morbidities are
admitted at covid care centre (Level 1) number 7529 (5 June
2020, Indian Express news) or given option of home isolation
(like in Delhi, Uttar Pradesh), patients having mild symptoms
with co morbidities are admitted in covid health care centres
(Level  2)  number  2362  with  the  facility  of  oxygen
administration and patients with complications are admitted in
covid hospitals with intensive care facilities (Level 3), number
957.  The  government  has  also  designated  various  hospitals
with nodal charges, only for covid care and is trying to reserve
10% beds for covid patients in various government and private
hospitals.  On  24th  May  (Hindustan  Times  news),  level  3
hospitals  have  1,85,306  beds  with  31,250  ICU  beds  and
capacities are continuously enhancing. On 24th May, there were
9.74 hundred thousand beds for covid patients including 6.75
hundred thousand beds in covid care centres. India also has the
largest covid care centre in the world (Sarder Patel covid care
centre)  with  the  capacity  for  more  than  10,000  beds  with  an
area equivalent to 22 football grounds and prepared in 10 days
time.  Indian  government  has  also  provided  psychosocial  toll
free  helpline  number  0804611007 to  take  care  of  the  mental
health of its citizens during this pandemic.

d. Community sensitization programs: Indian government
is making tremendous efforts for community sensitisation by
broadcasting the importance of  hand washing,  mask wearing
by  eminent  personalities  of  India  on  television  and  social
media,  promoting  yoga  and  healthy  diet  for  increasing
immunity  and  healthy  mental  status.  Local  administration  is
making  all  efforts  for  strict  implementation  of  maintaining
social distancing in markets and shops and fine is imposed on
people not wearing mask in community.

e.  Measures  by  health  care  facilities  to  contain/prevent
disease:  Triage  area  is  made  mandatory  in  all  hospitals  for
screening of ILI (influenza like illness) and SARI (severe acute
respiratory  infection)  patients  and  suspected  patients  are
isolated in separate areas with all  facilities including oxygen
and intensive care facilities and testing is performed in all cases
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to  confirm  COVID-19.  Testing  for  all  close  contacts  is  also
performed  to  prevent  community  spread.  IPC  (infection
prevention  and  control)  training  is  provided  in  all  medical
colleges and district hospitals for both government and private
practitioners and a committee is made to monitor regarding the
same for both government institutes and private hospitals and
clinics.

4.2. Proposal to Develop Specific Viral Designated Centres
on the  Same Model  of  National  Tuberculosis  Elimination
Program

We  propose  that  Indian  government  should  work  on  the
same  model  of  ‘DETECT-TREAT-PREVENT-BUILD”  for
controlling repeated outbreaks of viral infections as planned for
tuberculosis  elimination  [57].  The  same  infrastructure  with
additional manpower will be a feasible option for controlling
such viral outbreaks in the future. Detection by RT- PCR for
which  CBNAAT/True  NAT  machines  can  be  utilized  which
are  available  in  almost  all  districts  of  India;  Treatment  of
COVID-19  is  yet  not  available,  but  as  treatment  of  other
coronaviruses  and  H1N1 influenza  virus  is  known,  the  same
can be given at designated treatment centres and vaccines can
be  given  like  for  influenza  and  pneumococcal  infections;
prevention of viral infections by following hand hygiene, use
of masks when ill, respiratory etiquette and self isolation can
be done to prevent contact transmission and last but not least
by  Building  and  strengthening  enabling  policies,  translating
high  level  political  commitment  to  action  and  creation  of
National  Viral  Disease  Management  Board  to  contain  and
prevent such viral outbreaks in future (National Strategic Plan
2017-2025 for TB Elimination in India).

CONCLUSION
As  SARS  CoV-2  virus  or  novel  corona  virus  has  long

incubation period with equivalent infectivity in asymptomatic
and symptomatic carriers and varied mode of transmission with
no  definitive  treatment  or  vaccine  available  till  date  ;  it  is
imperative that only method to control the spread of virus is by
maintaining  social  distance,  early  identification  of  cases  and
frequent  hand  hygiene,  respiratory  etiquette,  frequent
sanitization,  universal  mask  wearing  and  environmental
cleaning  and  disinfection.  Also,  it  is  advisable  that  now  the
time has come to create a National Viral Disease Management
Board on lines of National Tuberculosis Elimination program
to prevent and control such viral outbreaks in future.
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