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Abstract. Vaccination groups all over the globe made a strong coordinated effort
to put an end to the current COVID-19 crisis. Since vaccination started first in
the UK on 8th December 2020, we have sufficient data to analyze and derive
useful results. It addressed issues viz. seasonality, indirect consequences of mass
vaccination and fast mutation of the virus after mass vaccination. To develop
useful timely insights, some similarities between COVID-19 and Flu received
attention. Critical and open analyses, balanced discussion in the current crucial
stage are desperately needed. Questioning, debating and criticism are always the
basis of good science and the main pillars to its advancement. With that objective
in mind, it is an effort to explore areas relating to the effectiveness of COVID-
19 vaccines with a pragmatic viewpoint. Policymakers will be greatly benefitted
from such analyses. An alternative optimistic pathway is also mentioned which
was proposed as early as 17th March 2020 and is practically without side effects
and no vested interest involved.
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This analysis explores few important aspects of current COVID-19 situations from
pragmatic viewpoints. In this context, an alternate optimistic pathway is also discussed.

1 Effects of Lockdown vs. Vaccination vs. Seasonality

Inwinter,many countries showed a sudden surge.After the imposition of strict lockdown,
surges are likely to be reduced. Moreover, different countries started vaccination at
different time of the winter; some started early winter e.g. the UK (8th December 2020
[1]) whereas, some started late e.g. South Africa (17th February 2021 [2]). It is beneficial
to study the effects of Lockdown vs. Vaccination vs. Seasonality in various countries.

For UK and Israel, the 2nd peak was much stronger than the first one (Fig. 1). For
both countries, the second peak occurred after vaccination started. South Africa did
not start vaccination till 17th February, but the 2nd wave peaked same time with the
UK and Israel (around mid-January). Not only that but also the 2nd wave was falling
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much faster than UK and Israel upto 17th February [2] (Fig. 1). Even for the UK and
Israel, where massive vaccination took place, the total deaths in the three months after
vaccination (also had strict lockdown), reached the overall death of the past 10 months
before vaccination [2].

The UK had much higher vaccination than any other EU country. Also, the UK
showed the highest daily Deaths than any other EU country [3, see 7-day average till
28th February]. The UK had a strict lockdown and as expected Death is decreasing in
late winter (Fig. 2).

A success story on vaccination in Israel attracted global attention [4]. However, a
study [5] authored by Dr Hervé Seligmann, a scientist from the Faculty of Medicine,
Aix-Marseille University, France who is of Israeli-Luxembourg nationality rejected the
success story that claimed Israel could be a role model. That study raised issues towards
unsubstantiated claims and biased analyses and suggested amismatch between data pub-
lished by authorities with the observed reality. It explored how after vaccination started,
the overall outcome of the health situation in Israel deteriorated in various respects.

UAE had much high vaccination and it started on 14th Dec, 2020 [6]. Some days
after the start of vaccination, there is a very steep rise in Cases and thereafter a steep
rise in Deaths (Fig. 3). Similar surges are noticed for India, Brazil, Bangladesh and
Pakistan among others [3]. Globally, Cases and Deaths started increasing after 5 weeks
of a steady decline [3] and coincidentally, the period of recent rise matches when major

Fig. 1. Daily newDeaths for UK, Israel and South Africa before South Africa started the vaccina-
tion programme (on 17/02/21). The seven-day moving average is marked by a thick line. (https://
www.worldometers.info/coronavirus/country/, accessed on 17/02/2021)

https://www.worldometers.info/coronavirus/country/
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vaccinations programme was initiated worldwide. A highly populated country India
was having a steady decrease for five months. India did not have any lockdown. Though
neighbouring countries Pakistan and Bangladesh experienced the 2nd wave this winter
but India did not. India passed major festive seasons where social distancing was very
difficult to be maintained, still cases and deaths continued to decline. There is a sudden
reversal in the trend of cases and deaths in India, from declining to rising, within a month
after the start of vaccination.

Fig. 2. Deaths of Covid-19 and Vaccination data of few selective countries, where Deaths peaked
in winter. a) daily new confirmed Deaths per million in rolling 7-day average, b) cumulative
COVID vaccination dose. Israel and UK had the highest vaccination though daily Deaths are still
higher at the beginning of March. South Africa practically did have nominal vaccination, but the
daily Death though peaked higher than Israel but falling at a much faster pace and even lower than
Israel. Source: [https://ourworldindata.org/coronavirus-data-explorer].

https://ourworldindata.org/coronavirus-data-explorer
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Fig. 3. Daily new Cases (a) and Deaths (b) for the United Arab Emirates (UAE). Seven-day mov-
ing averages aremarked by coloured thick lines. Vaccination programme started on 14thDecember
[6]. Source: (https://www.worldometers.info/coronavirus/country/united-arab-emirates/)

Thus, it could be of interest to check which country showed a decrease after the
vaccination started, eliminating the effect of lockdown and seasonality.

2 Reporting of Short-Term Adverse Effects After Vaccination

In the short time frame of clinical trials, there are hardly any possibilities to test the
medium and long-term adverse effects. Even for the short term, only few thousand
people took part in trials among which half were given Placebo. Many complicated
interactions among various underlying health issues are likely to be missed and could
not be tested due to the small sample size.

For short term adverse effects, recent data also raised questions [7]. In the United
States, a total of 1136 individuals have died till 26th February after receiving mRNA
vaccines for COVID-19. A total of 587 (51.7 percent) died within a week; among those
who died, 94 (8.3 percent) died on the same day, 150 (13.2 percent) died the day after, 105
died 2 days after, and 68within 3 days [7, 8].More recent record uptoApril 5, 2021 shows
VAERS received 2,794 reports of death among vaccinated people [9]. Cardiac arrest was
one of the main causes of death; whereas, blood clots, anaphylaxis, temporary facial
paralysis and Bell’s palsy were reported among the majority of other critical patients.
It would be advisable to track all these vaccinated people afterwards and to note if
they were affected by any of those particular diseases in later stages or not. Also, a
monitoring system could be proposed to check if deaths caused due to some of those
specific symptoms/diseases exceeds normal count or not in the coming months. Such
anomaly counts of death or symptom could give some ideas of medium and long-term
side effects, if any, due to vaccination.

https://www.worldometers.info/coronavirus/country/united-arab-emirates/
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A comparison between deaths after Influenza (Flu) andCOVIDvaccine fromVAERS
reports gives useful information. For Flu vaccine in 2019 influenza season, a total of
45 deaths occurred which is 0.0000265 percent of total vaccination. Whereas, for the
COVID vaccine, a total of 1136 deaths are reported as of Feb. 26, which is approximately
a rate of .0024 percent, a 100-fold higher than reported deaths after the Flu vaccine [8].

In India as of March 29, around 180 people have died and 617 had serious adverse
events following vaccination, according to the Adverse Events Following Immunisation
(AEFI) committee, the main government reporting centre [10]. A major proportion of
deaths occurred less than three days after the vaccination and major causes of deaths are
noted as Acute Coronary Syndrome/Myocardial Infarction. Authorities say Deaths are
unrelated to the vaccine. In the UK, the Medicines and Healthcare products Regulatory
Agency (MHRA), a govt organisation reported that uptoMarch 31, there are 79 reports of
blood clots accompanied by low blood platelet count. A total of 19 people died, of those
three were under the age of 30 [11]. Currently, it is concluded that clotting syndrome
should be listed as a very rare side-effect of one of the vaccines, Oxford/AstraZeneca
jab [11].

3 Importance of Healthy Peer-review and Service to Humanity

Constructive criticism, healthy peer review are always the pillars of good science, which
became more important when the lives of billions of people are involved. Healthy open
peer-review from qualified scientists and experts from various disciplines are likely to
dismantle many unsorted puzzles and now urgently required. It is such an important step
and enough scrutiny in every step is indeed expected.

Experts, scientists raised various sensible questions on several platforms e.g., ques-
tions on mRNA technique, the trial process for understanding medium and long-term
effects etc. among others. Those are very important steps and need to have complied
with when millions of people are vaccinated on a regular basis. It is pointed out that
COVID-19 vaccine trials and ‘studies seem designed to answer the easiest question in
the least amount of time, not the most clinically relevant questions’ [12, 13]. Studies also
discussed that current trials aren’t designed to tell whether covid-19 vaccines can save
lives [13, Table 1]. The frail elderly are disproportionately contributing to the serious
cases of the disease, yet in the randomized trials, they were insufficiently recruited [14].
In the end, it should not be the media that will control and lead science. Prof Fiona
Godlee, editor in chief, BMJ made a very valuable comment in this regard, “Science by
press release” is just one of many flaws in the way new treatments are evaluated, brought
into stark relief by the pandemic’ [15]. Fabricated analyses and biased results should not
be on the headline in everyday news; whereas, many important research/analyses will be
suppressed. Those areas need to be addressed/monitored and brought to the knowledge
of respective authorities in various steps of decision making. We need to analyse the
whole situation to take a timely intervention, we need to ask whether the intervention
with vaccines is making situations better or worse, whether we have more and more lib-
erty to accept excuses when the solution does not work. With fixed world resources, the
proposition of vaccinating billions and billions of people every six months times raises
a very obvious question, whether such an effort is worth it and essential. The direct and
indirect cost of that strategy needs attention so as the effectiveness of such a strategy.
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As there are huge vested interests involved for vaccine and allied businesses, long
chains of beneficiaries are linked, additional precautions should be in place. Ethics
and integrity should not be compromised in that novel goal of saving humanity. One
proposition in that direction could be producing and distributing vaccines on a not-for-
profit basis.

It could be very welcoming coordinated initiatives from all vaccine groups and
will be highly appreciated and valued.

Table 1. Characteristics of ongoing phase III covid-19 vaccine trials.

[after Doshi P, 2020 [13], see, details there, used with copyright permission]

4 Similarities Between Influenza and COVID-19

There are still not any vaccines for many diseases, e.g. AIDS etc. Hence a balanced
media coverage, focus on varied medical research or remedy on COVID-19 other than
the vaccine is equally important.
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Everywinter, tens of thousands of people die in theUK,Europe andnorthernAmerica
from Influenza (Flu), a virus-borne respiratory disease. Centers for Disease Control and
Prevention (CDC) estimated 61,000 deaths in the United States during 2017–2018 from
influenza, which was higher than any season since 2009 [16]. At the beginning of every
winter, people mainly from old and vulnerable groups are vaccinated against Flu virus;
but still, it is not yet been possible to eradicate Flu. On the contrary, it became more
powerful and destructive in later years. The main reason is that the virus is mutating over
time and space. Hence the question arises could it be similar for COVID-19? There are
many similarities between these two virus-borne respiratory diseases COVID-19 and
Flu.

Few resemblances were noted from the web [17]: ‘flu season occurs in the fall and
winter. In the U.S., that means October-March, and in the southern hemisphere, June-
September. Although the reason for this seasonality is not entirely understood, influenza
virus has been shown to survive longer at low temperatures and low humidity. Other
suggested explanations include weakened host immunity due to decreased sunlight and
vitamin D and increased exposure to the virus due to indoor cohabitation in the winter.’

Other relevant facts and observations:

• Both the viruses are mutating over time and space. Many new strains of COVID-19
are emerging over time [18]. Since the first vaccine came up only in December 2020,
many new variants are already detected in the next three months which are ineffective
to the vaccine [19, 20]. One comment from journal the Lancet, ‘rapid regulatory
approval and roll-out of several vaccines have ignited much optimism. However, this
optimism has been dampened by the emergence of several new virus variants that are
more transmissible and less sensitive to vaccine-induced antibodies [20].

• There are many dissimilarities between COVID-19 with other vaccines (polio, small-
pox etc.) too; e.g., unlike other vaccines, if people are vaccinated for COVID-19,
they still can get the disease, can transmit it and even die from it [10, 21]. Even after
15 days of the second dose, people can be a carrier of the disease [10]. In Michigan,
246 breakthrough Covid-19 cases have occurred after the 2nd dose, which resulted in
11 hospitalizations and even three deaths [21]. ‘Breakthrough cases,’ happen when
at least 14 days after receiving the final dose of the vaccine people test positive.

• Like Flu, during summer the situation improved in Europe and North America. Last
summer, in Europe, deaths from COVID-19 were practically nil without any vaccine.
People vaccinated in March 2021 for COVID-19, will require to be vaccinated again
after sixmonths i.e., before the nextwinter. This is because the immunity to the disease
is expected to reduce after six months [22].Whether the same vaccine will work or not
that time will be another issue. Following our past experience with the Flu vaccine, it
can be speculated beforehand.

There could be relevance to this discussion to Flu vaccine ineffectiveness in excess
of 50,100 deaths in the UK and EU in 2017–18 [23].Deaths were highest in more than
40 years, though many vaccines were evolved and modified during that last 40 years.
‘The Office for National Statistics said flu and the ineffectiveness of the flu vaccine
were key reasons for the rise of excess winter deaths in 2017–18’ [23]. Even for
2016, the rise in deaths in England and Wales for the previous 12 years, was attributed
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to the failure to provide an effective Flu vaccine, government’s public health agency had
admitted [24]. Those records indicated how poorly Flu vaccines performed in recent
periods compared to the past.

5 New Variants and Fast Mutation

An inspiring initiative was taken to develop a COVID-19 virus mutation tracker, which
is immensely beneficial to monitor the progression of mutated variants [18, 25]. It gives
an idea of how rapidly it can mutate over temporal and spatial scales [Fig. 4]. The
fingerprints reveal the route of virus transmission so as timelines of different mutations.
For the UK, till 03/03/21 the number of unique variants identified as 11,098, of which
local variants 10,7038 and foreign variants 3,066 [18]. Interestingly, the timeline of new
variants suggests a sudden increase in mutation since December 2020 [18] (Fig. 4b), the
timewhenmajor vaccination programmewas initiated. Prior to that in the last 11months,
upto November 2020, the progression was really slow in comparison (see the numbers
in Fig. 4b).

Vaccines themselves can drive viral mutations and hence COVID-19 vaccines can
add fuel to the evolution of mutation of Coronavirus as suggested by Professor Paul
Bieniasz from Rockefeller University, USA [26]. Those may explain why there is a
surge in the number of mutated variants, so as cases globally after the mass vaccination
started.

6 Mass Vaccination and Transmission - Trial Experiments

Trial experiments and protocols set for COVID-19 vaccination did not take into
consideration of many direct and indirect consequences of mass vaccination.

Apart from looking into details of direct side effects after vaccination, the secondary
effect that might be caused after mass vaccination needs attention too. Here is a trial
experiment that showed vaccinated people can spread the disease and they can be carrier
even after 15 days of 2nd dose.

Asymptomatic cases also have role in the transmission and spread of SARS-CoV2
infections [27]. Some clinical trial experiments are conducted among vaccinated health-
care workers in the US, that also allowed for increased detection of asymptomatic infec-
tions [28]. Among vaccinated people, 14,604 were monitored in trials and out of which
379 tested positive at least 1 day after vaccination. The majority (71%) were tested pos-
itive within the first 2 weeks after the first vaccination. Whereas, 37 health care workers
were tested positive after receiving both doses and 22 had positive test results 1 to 7 days
after the second dose. Only 7 tested positive 15 or more days after the second dose [Table
2, 28]. This study indicated that after vaccination, the absolute risks of testing positive
for SARS-CoV-2 are higher than the risks noted in original phase III trial experiments.
Vaccinated, over-confident people, if asymptomatic or develop mild symptoms, can
act as super-spreaders.

Such analyses may raise major worries for developing countries like India and most
countries of African continents where deaths per million were practically very less in
comparison to developed countries prior to mass vaccination. It may explain why highly
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(a)

(b)

Fig. 4. COVID-19 virus genome isolates from patients are being regularly sequenced worldwide
and continuously updated; for each sample, there is an accession number. The spatial distribution
patterns (a) and temporal patterns (b) are presented. b) shows the top 10 major virus mutations
timelines which are progressing at a very rapid scale since December, 2020. Numbers in each
month from November to February are shown in the top left box and shows how slow was the
pace, in comparison, upto November, 2020. [https://www.cbrc.kaust.edu.sa/covmt/, Accessed on
03/03/2021 (a) and 1/04/2021(b) respectively].

populated countries likeBrazil and India areworst affected as very high number of people
are vaccinated in a short space of time. Brazil started vaccination at aroundmid-February
and just after amonth a very steep rise in deaths is noticed [2]. A highly populated country
India was about to control the disease without any vaccine or lockdown, but since the
middle of February (vaccination started on 16th January, [2]) was showing a sudden

https://www.cbrc.kaust.edu.sa/covmt/
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surge in transmission, raising major concerns. Such a steep rise in deaths and cases for
Brazil and India never happened in the entire period of the pandemic [3].

Such analyses raise few questions that need in-depth investigation and could have
been attended before any rapid mass vaccination drive: i) is vaccine causing more
mutation of virus? ii) if true, can more different vaccines can create more forms of
mutations? iii) if vaccines have roles on viral mutation, is it dependent on climate,
various genetic groups of people and ethnic groups, past health conditions of individuals
etc.? iv) in some countries reduction of vaccination doses and imposition of lockdown,
could abate the uncontrolled rate of transmission (e.g., India in May 2021, [3]). Such
timely intervention indicated do the government and policy makers have the control on
transmission rate of the virus by varying the number of vaccine doses, temporally as well
as spatially? Can the timing and severity of global third/forth and other waves in future
be controlled by regulating vaccine doses? v) Professor Paul Bieniasz mentioned, the
time between initial vaccination and the time of second shot to maximize the immune
response might serve as a sort of breeding ground for the virus to acquire new mutations

Table 2. New SARS-CoV-2 infections among vaccinated health care workers from December
16, 2020, through February 9, 2021.
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[26]. vi) if vaccine can causemutation, it is not only traveling that can spread themutated
virus from country to country or regionally; it can equally happen within any community
sooner or later, even if, there is a strict travel ban or lockdown. vii) At the beginning of
winter 2021, like Flu, there is another surge likely to happen in Europe and the northern
US. It is very likely thatwe are going to blame newmutant variants and another lockdown
will be impending. Thus, we need not be optimistic or pessimistic but Pragmatic. We
need to explore alternate pathways side by side and be well-prepared with substitute
solutions beforehand (to mention a few [29–31]).

Furthermore, it is worth mentioning that without proper checking of all direct and
indirect effects of mass vaccination, any hasty steps can cause more harm than good.
It can lead to severe consequences to highly populated countries that we eye witnessed
recently. Those areas need thorough investigation and urgent attention on time to stop
further escalation of a worsening situation.

7 Seasonality and COVID-19

Seasonal effects should be considered very important for the transmission of COVID-
19. By around mid-April last winter, almost all European countries and countries from
the northern USA showed a decline in transmission without any intervention of vac-
cines. Like Flu, transmission in fact was nominal during mid-June to September 2020,
compared to the severity of other months. It would have been also expected likewise
frommid-April this year, if vaccines were not in place. After major vaccination started
there were surges in transmission in almost all countries and most countries had to
impose strict lockdown conditions. It would be of interest to monitor how the effect
of vaccine, (including the proportion of vaccinated percentage, time of major vaccina-
tion programme) override the effect of seasonality in various European countries and
countries of northern US.

A recent systematic review work of several papers found almost all studies detected
that temperature played a huge role in the transmission of the virus [32]. However,
authors finally concluded that certainty of the evidence was graded as low, which is
based on their (Table 3 [32]). A careful observation suggests that ‘low’ grading was not
supported by their Table. On the contrary, it is completely the other way round. The
area of seasonality, the dependence of seasonal temperature, though was very evident
throughout, till vaccination started [29–31, 33], but surprisingly undermined by the
scientific community and in many important publications.

Then the question is why? Could it be due to the previous experience with the
Seasonal Flu Vaccine?

8 Optimism with Alternative Pathways

Studies explored whether the global temperature had any role in the spread and vulnera-
bility to COVID-19 [29–31] and highlighted that global temperature played an important
role in transmitting the virus. The risk from the virus was reduced significantly for warm
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places and countries; whereas, a moderately cool environment was the most favourable
state. Various degrees of vulnerability were identified based on the temperature ofMarch
and April and countries were specified. It was shown countries can even switch from
one state of vulnerability to another following the variability of temperature and that
knowledge can be used for planning country-wise mitigation strategies [29–31]. Inter-
estingly, the dependency of temperature on the global spread of the disease was con-
sistent throughout before the vaccination drive, though deviated after initiation of mass
vaccination programme on a global scale [2].

The dependency of temperature is true for similar generic category Coronavirus
SARS (Severe Acute Respiratory Syndrome) andMERS (Middle East Respiratory Syn-
drome) ([34, 35]) and also true for other similar seasonal air-borne Flu viruses [36].
The virus remains active for a long time in low temperatures [34] and low temperature
significantly contributes to its survival and transmission ([35, 37, 38]). A study using sea-
sonally dependent endemic virus [36] showed when the temperature is 5 ºC and relative
humidity between (35 to 50)%, the infection rate was very high (75–100%); whereas,
when relative humidity was still kept at 35%, but only the temperature was increased to
30 °C, the infection rate was surprisingly reduced to zero.

Fig. 5. Heat-based general measures at initial stages of the disease. (Roy, 2020, [29–31])

A laboratory experiment with similar generic Coronavirus (viz. SARS-CoV) using
a variable temperature [37] showed inactivation of the virus was faster at all humidity
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Fig. 6. An overview in the form of a schematic, depicting actions towards solutions at the public
level (left) and individual level (right). (Roy, 2020, [29–31]).

levels if the temperature was simply raised to 20 °C from 4 °C; which is more rapid if the
temperature was further increased to 40 °C from 20 °C. However, contact transmission is
still possible at high temperatures and lab experiments with guinea pigs showed contact
transmission takes place even at 30 °C temperature [36]. In typical Air-Conditioning
(AC) environments, which has room temperature 22–25 °C and relative humidity (40–
50)%, SARS can be active for at least five days [35].

The influence of temperature on the COVID-19 virus at global scale [29–33] and
results of previous clinical trials with similar viruses that showed the strong dependency
on temperature [34–38] provided a useful insight that regulating the level of temperature
can offer remarkable results to stop and arrest the outbreak. Based on that knowledge,
some urgent and simple heat-based solutions were proposed as early as 17th March 2020
[39, 40], which are practically without side effects, no vested interest involved and very
cost-effective too [Fig. 5, Fig. 6]. These measures at the initial stages of the disease are
proposed because the virus, which is very sensitive to temperature, mainly accumulates
at high volume in the nose and back of the mouth. Testing is done with swabs from backs
of the mouth and nasal cavity. High temperature can reduce viral loads in those places
and thus, the body will have strengths and time to defend against the disease easily.
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Successful clinical trial experiments following heat-based solutions to reduce transmis-
sion of COVID-19 were conducted and published [41] after receiving approval from the
ethical committee. A thorough literature review in support of heat-based solutions to
fight COVID-19 was also published in a peer-reviewed journal [42]. Being a medical
doctor, the author discussed various mechanisms involved in the biological processes
[42].

If these simple heat-based solutions at the initial stages of the disease [Fig. 5] become
popular then people and government do not need to worry about mutated variants, long
COVID, losing immunity after six months and further lockdown etc.

Competing Interest Statement. This study did not receive any funding and there is no financial
interest. The first version was submitted to journal on 11th March 2021, and preprint is [43] https://
doi.org/10.22541/au.161642232.28976638/v1 and [44] https://doi.org/10.22541/au.162584191.
11801390/v1.
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