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Can Facial Masking Slow Down the Spread of SARS-CoV-2
by a Variolation-like Effect?

Maske Kullanimi Variyolasyon Benzeri Bir Etki ile SARS-CoV-2
Yayihmini Yavaslatabilir mi?
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Numerous studies have been published providing evidence that the universal use of masks reduces the
spread of SARS-CoV-2 infections indoors, in hospitals, and public places. Studies in experimental animal
models for SARS-CoV-2 infections have shown that more severe lung abnormalities develop in animals infected
with high doses of the virus. From this point of view, even if the use of a mask does not absolutely protect
from infection transmission, it can contribute to the mild course of possible infections through low viral load
exposure. However, in some published studies, it was revealed that antibodies against the virus decreased
more rapidly in people who had the infection asymptomatically. In addition, cases of re-infection with different
variants of the virus as soon as several months after recovery from the first infection have recently been
reported. Considering that coronaviruses generally cause infections with low protective immunity, until a
protective vaccine is developed, continuing to use masks seems to be an effective measure that can reduce
social spreading of the infection and give protection from serious infections at the individual level, especially
in indoor and crowded environments where the transmission risk is high, including for people recovering from
infection. As a result, even if the mask does not retain 100% of viruses, it reduces the risk of severe infection
because it reduces the viral load to a large degree. In fact, the expected effect of the eagerly anticipated
vaccine is nothing more than this.

Universal maske kullaniminin kapahl alanlarda, hastanelerde ve halka agik alanlarda SARS-CoV-2
enfeksiyonlarinin yayihimini azalttigina dair kanitlar iceren gok sayida arastirma yayimlanmistir. SARS-CoV-2
enfeksiyonlan icin deneysel hayvan modellerinde yapilan calismalarda ise yluksek doz virisle enfekte edilen
hayvanlarda daha ciddi akciger anormalliklerinin gelistigi gosterildi. Bu noktadan maske kullanimi enfeksiyon
bulasini mutlak bir sekilde korumasa bile, dusulk viral yik maruziyeti ile olasi enfeksiyonlarin hafif gegiriimesine
katkida bulunabilir. Bununla beraber yayimlanan bazi calismalarda enfeksiyonu asemptomatik olarak gegiren
kisilerde virtise karsi olusan antikorlarin daha hizli diisiis gosterdigi ortaya kondu. Ayrica, yakin zamanda ilk
enfeksiyondan iyilestikten birkag ay gibi kisa bir slire sonra virlisiin farkli varyantlari ile enfeksiyona ikinci kez
yakalanan olgular bildirildi. Koronaviruslarin genel olarak disiik koruyucu badisiklik birakan enfeksiyonlara
neden oldugu dikkate alindiginda, koruyucu bir asi gelistirilinceye kadar; enfeksiyonu gegiren ve iyilesen kisiler
de dahil olmak lizere, bulas riskinin yliksek oldugu kapahl ve kalabalik ortamlar basta olmak lizere, maske
kullanimina devam etmek enfeksiyonun toplumsal yayilimini ve bireysel dlzeyde de ciddi seyirli
enfeksiyonlardan korunmayi saglayabilecek etkili bir énlem gibi gozikiyor. Sonug olarak, maske viris gegisini
%100 engellemese bile viral ylki gok azalttigi igin ciddi enfeksiyon riskini azaltir. Heyecanla yolu gozlenen
asindan beklenen etki de bundan baska bir sey dedil aslinda.
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Facial Masking Protects from Severe
Infection

There is a potential relationship between the
initial transmission viral load and the risk of
developing infection
infections [1-3]. Although certain estimates (such
as 100 viral particles) have been made for the
infectious dose of SARS-CoV-2 based on animal
research and modeling studies, no definitive
results have yet been demonstrated
experimentally in humans due to serious risks [4].

in the course of viral

A second concept other than the infectious
dose is the relationship between the initial
exposure dose and the severity of infection
symptoms and clinical signs. The initial exposure
dose for infections has been
demonstrated in humerous experimental studies
on animals, and the results of these studies were
discussed in detail in a modeling study on the
“Second and Third Wave of 1918-1919 Influenza
Pandemic” [5]. Similarly, a recent study revealed
that more severe lung abnormalities develop in
animals infected with high-dose SARS-CoV-2 in a
small animal model (Syrian hamsters) [6]. The
Center for Disease Control currently advises even
the public to wear cloth masks when outdoors [7].
The universal use of a mask, one of the most
important tools of COVID-19 epidemic control
after isolation and distancing, can prevent virus
transmission or help reduce the severity of the
disease by reducing the viral load to the exposed
[8,9]. As a result, the use of masks combined with
social distancing, careful hand hygiene, and other
proven preventive measures can significantly slow
the COVID-19 outbreak [10]. However, the
expected benefit (variolation-like effect) from
infections with low viral load exposure can be
problematic, when using a mask, since the
immune response becomes limited as the virus
load is reduced.

influenza

A third issue is the level of immunity (both
humoral and cellular aspects) that occurs after
previous infections to protect against possible
future infections. Recently, the first confirmed
SARS-CoV-2 reinfection case was reported, and
the predictions that the immune response
acquired after SARS-CoV-2 infections was not
very strong were confirmed [11]. This person,

who was proven to be reinfected with a different
virus variant, was asymptomatic when he had the
infection a second time and was detected during
routine screenings. Interestingly, in another case,
secondary infection with a different virus variant
resulted in a more severe clinical picture in a
person who had mild symptoms when the
infection was first exposed [12]. This second case
can be interpreted as indicating that
asymptomatic infections do not produce strong
protective immunity. In a study comparing
symptomatic (n = 37) and asymptomatic cases (n
= 37), a finding supporting this interpretation was
presented, that while immunoglobulin G (IgG)
decreased in both symptomatic and asymptomatic
patients, 13% of symptomatic patients became
seronegative in the eighth week, although this
rate was 40% higher in asymptomatic patients
[13]. In the same study, it was shown that anti-
inflammatory and pro-inflammatory cytokine
levels,
response, were at lower levels in asymptomatic

which are indicators of an immune

individuals.

Of course, there are promising results
regarding the immune response. In a study, it was
reported that seropositivity was detected in 1,107
(91.1%) of 1,215 people who had SARS-CoV-2
infection and recovered, and antiviral antibodies
against SARS-CoV-2 did not decline within four
months after diagnosis [14]. Although not enough
time has passed to assess SARS-CoV-2 infections,
SARS-specific antibodies were maintained for an
average of two years in people who had recovered
from the 2003 SARS epidemic [15]. It should not
be forgotten that data have shown that the
immune response is not just a humoral response
and that cellular immunity plays an important role
in SARS-CoV-2 infections [16,17].

But after all, the lack of permanent immunity
against seasonal coronaviruses and the inability to
develop a successful vaccine for SARS-CoV and
MERS-CoV, despite many years of efforts, are
other indicators that coronavirus infections do not
produce a strong immunity [18].

Variolation and vaccination

Smallpox virus, a member of the Poxviridae
family, produces a very strong immune response
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both after natural infections and by vaccination
[19]. Therefore, with the contribution of this
feature and being a virus that only causes
infections in humans, it was the first virus and first
disease to be eradicated by human efforts and
vaccination worldwide in 1979 [20]. Variolation is
a technique that was first used in the Far East
(China and India) and the Ottoman Empire and
later developed in Britain [20]. Variolation
consists of administering particles derived “by
drying the liquid taken from the vesicles of people
with smallpox in the sun” or “scraping off healing
crusts” to the noses or skin of susceptible
individuals. This practice significantly (20-30% to
1-2%) reduced infection mortality, but still
remained a risky practice [19,20]. Afterwards, as
the first example of safe vaccination implied by
Edward Jenner, safe protection from smallpox
infections was provided by inoculating the skin
infected with the cowpox virus, which has
antigenic properties close to the smallpox virus
(Figure 1) [20]. This is due to the fact that the
smallpox virus and its closely related viruses have
antigenic structures that are well protected, give
cross-reactivity, and have the ability to produce a

Poxviruses and Variola (smallpox) virus

* Poxviruses with the “largest DNA genome” that infect humans.

« A strong immunity develops after infection or vaccination, lasting
30 years or longer.

+ Smallpox virus: Close species (cowpox) provides cross protection,
i.e. the antigenic structure is preserved even between species.

* It is the first successful vaccination virus; high-level protection has
been achieved with the simplest vaccination techniques.
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+ Smallpox has been eradicated (1979) in the world by vaccination.

» Smallpox virus is a human virus.

+ The most complex DNA viruses that infect humans and, unlike
other DNA viruses, do not replicate in the cell nucleus.

strong immune response maintained 30 years or
longer [19,20]. At the same time, in SARS-CoV-2
infections, which are open to the risk of re-
infection with variants with very small differences,
a very strong immunity does not occur in humans
and animals and is maintained only three months
to two to three years (estimated) [13-15]. As a
matter of fact, it has been announced that a
vaccine that protects 50% of susceptible people
or reduces disease severity in 50% of patients
may be sufficient for a vaccine that is considered
for approval by the US Food and Drug
Administration (FDA) [21]. Thus, vaccine
expectations have been lowered, but even such a
vaccine can be very effective in stopping the
pandemic. The same holds true for hepatitis C
virus (HCV) vaccines, and it has been argued that
even a vaccine to reduce chronicity could be
beneficial even without a preventive vaccine [22].
For these instead of keeping the
expectations about vaccines very high, the use of
these vaccines should be decided by making
possible benefits in epidemic management,
reducing disease severity, and cost-effectiveness
analyses.

reasons,

Coronaviruses and SARS-CoV-2

« Coronaviruses with the “largest RNA genome” that infects humans.

= A weak immunity develops after infection or vaccination, lasting
three months or two to three years.

» SARS-CoV-2: Different variants of the virus can lead to
re-infections, i.e. its antigenic nature is highly variable.

* Despite great advances in vaccine techniques, a strong preventive
vaccine has not yet been developed.
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» The SARS-CoV-2 pandemic continues at full speed.
» SARS-like betacoronaviruses are animal-originated viruses.

+ An RNA virus family among human viruses that has exonuclease
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activity to avoid sequencing errors of RNA polymerase.

Figure 1. First and most recent examples of vaccine applications; as technology improves, protecting

humanity is getting harder and harder.

Contributing to the mild course of infections
by reducing the viral load in initial transmission is
an important benefit of the use of masks; there is

ample evidence to support that wearing masks in
hospital settings, other confined spaces, and
public spaces will contribute to a reduction in the
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spread of infection [8,23]. However, considering
the data on the strength and duration of the
immune response that develops in coronavirus
infections, it appears that even if the use of a
mask has a variolation-like effect, it will be at a
very low level. Therefore, considering that this low
immunity may be insufficient to protect us from
future infections, in particular for SARS-CoV-2, it
would be a rational approach to continue using
masks as if we had never encountered the virus.
In addition, since the variolation-like potential
benefit of the mask is not a controlled and
measurable situation, any misunderstanding on
this subject carries certain risks. Still, any
suggestion that will contribute to slowing the
current epidemic is meaningful and valuable.

At this point, those who have a mild initial
infection should not be too complacent and should
know that they can be re-infected with different
variants of the virus within three months to two
years. Also, those who have obvious symptoms
when they first have the infection are warned not
to take their condition lightly, because it seems
possible to have a milder second infection with a
different variant of the virus and to spread this
new virus to the environment without realizing it.
Until an effective vaccine is available, everyone
should continue to wear a mask, including those
who have never been sick, those who have
recently recovered, or those who have had the
disease without symptoms.
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