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Vaccination Schedules and COVID-19 Risk
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Abstract:
A significant difference in the number of novel coronavirus 2019 (COVID-19) cases and mortality has been noted among different World Health
Organization (WHO) regions and countries. We compared the vaccination schedules for 2 countries from WHO Europe Region (Italy and Spain)
and 2 countries from WHO Regional Office for the Eastern Mediterranean (Iran and Egypt). Both Iran and Egypt included the Sabin vaccine as
part of the obligatory vaccination programs; meanwhile, Italy and Spain used the Salk vaccine. Recently, Iran and Egypt added a single dose of the
Salk vaccine to the 6-7 doses of Sabin vaccine because of the new evidence showing that the use of the Salk vaccine in conjunction with Sabin
vaccine achieves better mucosal immunity. Italy and Spain used an acellular vaccine against pertussis. Meanwhile, Iran and Egypt used a wholecell vaccine. Taking into consideration the lower number of deaths in Iran and Egypt compared to Italy and Spain, we could hypothesize that the
whole-cell pertussis vaccine could have a cross-immunity against COVID-19. Further research is warranted to identify the main reasons for the
lower number of COVID-19 cases and deaths in certain countries in order to control COVID-19.
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1. NON-SYSTEMATIC REVIEW
In December 2019, the Chinese health authorities declared
an outbreak of the novel coronavirus 2019 (COVID-19). A
significant difference in the number of COVID-19 cases and
mortality has been noted among the different World Health
Organization (WHO) regions and countries.
This discrepancy could be attributed to several factors such
as prevalence of testing in a population, lack of reporting in
some countries, the population demographics and particularly
the number of elderly making up the population and finally, the
vaccination schedule. Various vaccines were discussed in the
literature to be possible protective measures against COVID-19
[1, 2].
Table 1 summarizes the vaccination schedules of 2
countries from WHO Europe Region (Italy and Spain) and 2
countries from WHO Regional Office for the Eastern
Mediterranean (Iran and Egypt).
Recently, it was hypothesized that the BCG vaccine may
potentially be protective against COVID-19, particularly in
youth below the age of 18 [6, 7]. For instance, countries that do
not include the BCG vaccine, such as Italy and Spain, have
reported a large number of COVID-19 cases as well as deaths.
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Spain included BCG vaccine in its routine vaccination program
till the early 1980s [8]. However, Iran which includes BCG in
its obligatory vaccination schedule has also reported a large
number of cases of COVID-19. Of note, Wuhan (China), where
this pandemic was first found, also includes the BCG vaccine
in its routine vaccination schedule [9]. Therefore, the protective
effect of BCG against COVID-19 may not correlate. From 12
April 2020 to date WHO has not confirmed if the BCG vaccine
is protective against COVID-19 [10]. A recent cohort study of
5933 adults aged 35 to 41 years showed no statistically
significant difference in the proportion of positive COVID-19
test results in the BCG-vaccinated group vs the unvaccinated
group [11].
Both Iran and Egypt included the Sabin vaccine (live
attenuated oral poliomyelitis vaccine) under the obligatory
vaccination program; meanwhile, Italy and Spain used Salk
vaccine (inactivated IM poliomyelitis vaccine). Sabin vaccine
simulates natural infection because it induces both circulating
antibodies and intestinal resistance. Thus it immunizes susceptible contacts through secondary spread. On the contrary,
Salk vaccine gives only circulating antibodies [12, 13].
Recently, Iran and Egypt added a single dose of the Salk
vaccine at 5 months of age to the 6-7 doses of Sabin vaccine
because of the new evidence showing that the use of Salk
vaccine in conjunction with Sabin vaccine achieves better
mucosal immunity [4, 13].

DOI: 10.2174/1874434602014010278, 2020, 14, 278-280

Vaccines and COVID-19

The Open Microbiology Journal, 2020, Volume 14 279

Table 1. Comparison between 2 countries from who europe region and 2 countries from WHO regional office for the eastern
mediterranean regarding COVID-19 data and vaccination schedules.
Variable/Country

Italy

Spain

Iran

Egypt

Number of Population

60,454,503

46,756,254

84,074,125

102,474,273

Number of Cases

246,776

329,721

301,530

93,356

Number of Deaths

35,129

28,441

16,569

4,728

BCG Vaccine
(Coverage Rate)

No
(0%)

No
(0%)

Yes
(99%)

Yes
(95%)

Live attenuated oral vaccine
(99%)

Live attenuated oral vaccine
(95%)

Poliomyelitis Vaccine Inactivated IM vaccine Inactivated IM vaccine
(Coverage Rate)
(95%)
(93%)
Pertussis Vaccine
(Coverage Rate)

Acellular
(95%)

Acellular
(93%)

Whole
(99%)

Whole
(95%)

Measles Vaccine
(Coverage Rate)

2 Doses
(89%)

2 Doses
(94%)

2 Doses
(99%)

2 Doses
(94%)

Influenza Vaccine*
(Coverage Rate)

1 Dose
(53.1%)

1 Dose
(54.9%)

Not included

Not included

* Recommended for elderly people >56 years old.

These differences in the vaccination schedules among the 4
studied countries and the number of COVID-19 cases suggest
that Sabin vaccine could have produced cross-immunity at the
community level, explaining the comparative number of cases
and deaths.
Italy and Spain used an acellular vaccine for infants and
children against pertussis. Meanwhile, Iran and Egypt use a
whole-cell vaccine. Taking into consideration the low number
of deaths in Iran and Egypt compared to Italy and Spain, we
could hypothesize that the whole-cell pertussis vaccine could
have a cross-immunity against COVID-19. Of note, Pakistan,
where the whole-cell pertussis vaccine is included in its routine
vaccination schedule also reported a relatively high number of
COVID-19 cases (total 277,402) but low number of deaths
(total 5,924) [3]. This observation calls for further research of
the possible protective effect of the whole-cell pertussis
vaccine against COVID-19; especially that the pertussis
vaccine has a weaning protective effect which could explain
the lower number of COVID-19 cases before 18 years of age
[14].
Reviewing the vaccination schedules of Italy, Spain, Iran
and Egypt, it is noted that all 4 countries include 2 doses of
measles vaccine in their obligatory vaccination schedules - thus
the measles vaccine does not correlate with any protective
effect against COVID-19.
Recently, it was suggested that prior immunity to influenza
virus could raise immunity against COVID-19. This hypothesis
is supported by the immunity for both viruses, and by the
previous studies showing cross reactivity of immunity between
influenza and coronavirus due to the similarity in their genetic
structures [15]. Both Italy and Spain include seasonal influenza
vaccine in their vaccination schedules for elderly people (>65
years old) and for patients with chronic diseases like diabetes
mellitus and bronchial asthma [4, 5]. The Iranian and Egyptian
health authorities recommend seasonal influenza vaccine for
elderly people and healthcare workers; however the vaccine is
not included in the obligatory vaccination schedules [4].
Although Iran had more confirmed cases of COVID-19 than
Italy, the rate of mortality was much lower compared with Italy
and Spain. Of note, the number of cases and deaths due to

COVID-19 according to the number of general populations in
Iran and Egypt is much lower compared with number of cases
and deaths in Italy and Spain [3, 4]. These comparative results
could exclude that the seasonal influenza vaccine may be
protective again COVID-19 or is effective for declining the
severity among the cases.
Undoubtedly, this ecological study is important being the
only raising hypothesis, thus new analytical studies are
warranted to confirm the findings [16]. The correlation
between the vaccination schedules and the number of
COVID-19 cases or deaths may not be enough for demonstrating a clear causation, as the data for subgroup analyses is
not available yet.
CONCLUSION
In conclusion, the live attenuated oral poliomyelitis
vaccine may potentially explain the relatively low number of
cases and deaths due to COVID-19 in some countries,
particularly countries from WHO Eastern Mediterranean
Region. The whole-cell pertussis vaccine could also offer a
protective effect against COVID-19, mainly for youths. Further
research is warranted to identify the main reasons for the lower
number of COVID-19 cases and deaths in certain countries in
order to control the outbreak of COVID-19.
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