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Abstract

In this overview, we discuss the impact of antibiotic therapy on the COVID
infection, the complications after vaccination, possible causes of adverse
events, and ways to protect against pandemic infection, as well as try to dispel
myths about COVID. Antibiotics are necessary only in case of secondary in-
fection, but overlapping with bacterial infection mainly occurs after hospita-
lization, and the vast majority of infections were caused by the Acinetobacter
baumannii strain. Commonly used antimicrobial disinfectants are chlorhex-
idine derivatives; due to their frequent use, microorganisms have become re-
sistant to them, and in addition, chloroquine has no clinical benefit in the
treatment of COVID-19. Virus escapes from the immune response due to
multiple mutations in the receptor-binding domain, or the N-terminal end,
which are the sites responsible for antibody binding and virus neutraliza-
tion. The COVID infection itself is characterized by a rather powerful sup-
pression of immunity. For this reason, the use of antibiotics in the absence
of a secondary infection layer leads to greater suppression of the immune
system and an aggravation of the process, which often ends up fatally. Im-
mune dysregulation predisposes to the development of severe COVID-19. A
decrease in the number of leukocytes gives an unfavorable prognosis for the
severity of the COVID infection course. The main reason for the death cas-
es after vaccination seems to be an increase in blood clotting, which is ob-
served not only among the population over 60 years old, but also amid
young people.
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1. Introduction

1.1. Increasing Resistance to Antibiotics Nowadays

The COVID-19 pandemic has paralyzed life across the planet [1]. According to
our observations, due to its life-threatening nature, the COVID-19 infection not
only seriously undermined the health of the working-age population, but also
caused the breakdown of family relationships, leading to psychological disorders
and depression. The seriousness of the situation required the distribution of free
rapid tests in different countries to help stop disease outbreaks [2]. The symp-
toms described in COVID-19 usually overlap with other respiratory infections.
Some of the specific symptoms described, such as anosmia, are used to confirm
the diagnosis of COVID-19; other clinical signs such as fever, persistent cough,
diarrhea, fatigue, abdominal pain and loss of appetite can further confirm this
diagnosis [3]. According to Tucker M.E., even after recovering from COVID,
patients have experienced the following symptoms for a long time: chronic fati-
gue, headache, muscle and joint pain, and sometimes allergies; they develop fa-
tigue in 78% of cases and cognitive dysfunction in 55%; 45% of the recovered
needed a sparing work schedule, and 22% could not work at all [4].

Antibacterial cleaners often contain quaternary ammonium compounds,
which are also widely used for sanitization in the context of SARS-CoV-2, to
disinfect surfaces in hospitals, homes and food service establishments, in clean-
ing sprays and wipes. On March 26, 2021, the World Health Organization pub-
lished very useful information destroying the myths about COVID-19 [5]. It is
acknown that hydroxychloroquine has immunosuppressive and anti-autophagic
effects; it suppresses immune function by inhibiting the processing and presen-
tation of antigens and the production of cytokines; it also increases in-
tra-lysosomal pH, disrupting autophagic protein degradation, resulting in the
accumulation of ineffective autophagosomes unable to destroy even tumor cells,
let alone COVID-19. The clinical data indicate that this antibiotic has not re-
duced the number of deaths among patients hospitalized with COVID-19, nor
has it helped people with mild form of illnesses. It claims that since the antibio-
tics work only against bacteria, not viruses, and COVID-19 is caused by a virus,
ergo antibiotics do not prevent or cure COVID-19. According to the World
Health Organization, although antibiotics should not be used to prevent or treat
COVID-19, however, if you are hospitalized due to COVID-19, bacterial
co-infection, mainly observed after hospitalization may be the reason for treat-
ing you with antibiotics. Estrada A.D. and co-authors [6] examined the effect of
antibiotic use on survival in 13,932 COVID patients. Their data on SARS-CoV-2
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indicate that the risk of bacterial co-infection is minimal on admission but in-
creases during hospitalization. The authors reported very low rates of co-infection
and absence of most respiratory pathogens in patients with SARS-CoV-2 prior to
hospitalization.

1.2. The Most Common Secondary Infections in COVID-19,
Frequency of Occurrence

Antibiotics are increasingly being used as a component of COVID-19 treatment
regimens, even in the absence of a diagnosis of bacterial infection; this inappro-
priate use of antibacterial agents is expected to lead to the emergence of new
resistances in the future. It is understood that the prevalence of bacterial infec-
tion can vary from country to country, the time after the onset of symptoms at
which samples are taken. The vast majority of scientists declare that bacterial
co-infection is rare among patients with COVID-19, but despite this, antibiotics
are widely used in COVID treatment. It is pertinent to note here that concomi-
tant bacterial infections are less common than secondary infections. Reported
bacterial infections in COVID-19 patients include Streptococcus pneumoniae,
Klebsiella pneumoniae, Haemophilus influenzae, Escherichia coli, Staphylococ-
cus aureus, Pseudomonas aeruginosa, and Acinetobacter baumannii [7], which
cause common fatal resistant to antibiotics infections. In a study of nearly 1400
COVID-19 patients, only 2.7% were diagnosed a bacterial co-infection that oc-
curred concurrently with viral infection [8]. Another study found that only 5.1%
(5 out of 99) of COVID-19 cases had co-infections, mainly Acinetobacter bau-
mannii and Klebsiella pneumonia [9].

In a larger study by Zheng et al. (Zheng et al 2020) in January 2020, it was
reported that among the 1001 patients included in the study, only 4 (0.4%) were
found to be co-infected with SARS-CoV-2 and influenza virus. Blasco M.L. et al,
after examining 183 patients with COVID-19, also claime that patients with
COVID-19 pneumonia were infrequently infected with other respiratory infec-
tions [10]. Wang P. et al found that among 1400 COVID-19 patients, only 2.7%
were diagnosed coexistence of bacterial infection with viral one [11]. Addition-
ally, in a study by Yu Jie ef al, only approximately 5% of COVID-19 cases were
associated with co-infections, with Acinetobacter baumannii and Klebsiella
pneumoniae leading the way [12]. By the way, Acinetobacter baumannii repeat-
edly leading to complications of Iraq and Afghanistan western veterans’ injuries
received the ironic nickname “Iraqibacter”.

Several studies from Wuhan have shown that in the case of SARS-CoV-2 in-
fection, the bacterial infection rate is <10%: only four cases were reported among
41 patients (9.8%). A study in Italy showed that the rate of co-infections was
even less than 5%. Mentor A.B. et al also reported that a January 2020 study at
the China Department of Adult Infectious Diseases confirmed bacterial
co-infection rate among patients hospitalized with COVID-19 was just 1% [13].

According to this author, another study from two hospitals in China found that
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95% of COVID-19 patients received antibiotic regimens, although secondary
bacterial infection was found in only 15% of them. In a study from the UK,
blood cultures in early 2020 were positive only in 3.2% of cases during the first 5
days of hospitalization, but after hospitalization the rate increased to 6.1%,
showing that hospitalization is the cause of the bacterial infection layering on
COVID-19. It was revealed that in respiratory samples a pathogenic bacterium
can be identified in 34.8%. All examined by Sharifipur E. [14] patients had the
following bacterial infections: Acinetobacter baumannii in 90% and Staphylo-
coccus aureus in 10% of cases. Estrada A.D. and co-authors (Estrada A.D., 2021)
state that the overall mortality rate among COVID patients was about 20.7%, but
it increased even more after antibiotic use (87.8%). The antibiotics were started
after the detection of elevated inflammatory markers and/or infiltration on the
X-ray. Nevertheless, the patients receiving antibiotics required frequent respira-
tory support and were more likely to be transferred to intensive care units.
Higher mortality was observed after the use of all antibiotics, except for macro-
lides, which are characterized by a higher survival rate. It is acknown that ma-
crolide antibiotics are one of the safest groups of antimicrobial drugs and are
well tolerated by patients, since they exhibit minimal cases of hemato- and
nephrotoxicity and the adverse drug reactions observed in other classes of anti-
microbial drugs [15]. Summing up the above and taking into account the opi-
nion of a majority of scientists [6] [13], we can state: if the use of antibiotics is
still unavoidable, there is promising evidence that azithromycin is a potential
treatment for COVID-19.

1.3. Consequences of Frequent Use of Quaternary
Ammonium Disinfectants

The authors of one study stated that of 238 Staphylococcus isolates in Norway,
50% were phenotypically resistant to quaternary ammonium disinfectants; the
authors suggested that this resistance was due to the frequent use of these disin-
fectants in a routine environment [16]. Studies have also shown that Staphylo-
cocci strain from surfaces often treated with quaternary ammonijum disinfec-
tants are insensitive to them, while Staphylococci from other, untreated surfaces
remain sensitive to this compound, so the use of quaternary ammonium disin-
fectants actually increases bacterial resistance, and this fact limits our ability to
heal new infections. It is acknown that mostly disinfectants result in cell lysis by
affecting membrane permeability, but Staphylococcus spp. along with some oth-
er gram-positive bacteria have become resistant due to the mutation with con-
sequent development of efflux pumps located on mobile genetic elements such

as plasmids [17].

1.4. The Difference in the Body’s Response to the
Vaccination Leading to Death

Impaired immunity regulation predisposes to the development of COVID-19
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severe form. The difference in the immune response to COVID infection may be
due to variation in certain host factors, such as the genes, immune system, and
metabolic status. It is acknown that the immune system disturbances are classi-
fied cause a vulnerability to infections by bacteria, viruses, fungi, as well as pro-
tozoa [18]. A decrease in the number of white blood cells gives unfavorable
prognosis regarding the severity of COVID infection course. The vaccination is
currently seen by some as a possible way to stop the spread of the COVID dis-
ease. Concerns over possible side effects of the AstraZeneca COVID-19 vaccine
in March led to a halt in vaccinations across Europe as scientists fear it would
undermine public confidence in the vaccine [19]. For example, on March 11, the
prosecutor of the Sicilian city of Syracuse brought two doctors and a nurse to
trial for manslaughter following the sudden death of a naval officer just hours
after he was shot by AstraZeneca PLC vaccine. A few days after the Syracuse in-
cident in northern Italy, police seized nearly 400.000 AstraZeneca vaccines after
another sudden death following an injection. The lawsuit in Italy preceded the
decision of more than a dozen European countries, including Germany, France
and Italy, to stop using the vaccine after a blood clotting disorder was reported.
The federal state of North Rhine-Westphalia is also loosening rules on who can
get vaccines from AstraZeneca, Reuters reported on April 2 [20]. Blood clotting
problems have prompted the country to limit vaccinations for people over 60. It
is clear today, that most healthcare organizations do not require their employees
to be vaccinated. South Africa is also pausing the rollout of Johnson & Johnson's
COVID-19 vaccine after the United States federal health agencies have recom-
mended that its use should be suspended due to blood clots [21]. In Azerbaijan,
the 25-year-old boy who was preparing for the wedding died after vaccination;
and not the bride entered the dressed room of the future newlywed, but the boy's
corpse. The mental state of one of the vaccinated was so aggravated that he was
trying to commit suicide. He developed a desire for suicide only after vaccina-
tion; before the vaccine, he was a practically healthy person. Some vaccinated
patients begin to have problems with their limbs, sometimes ending in paralysis.
New Zealand announces the death of a woman associated with the Pfizer Covid-19
vaccine. The vaccine manufacturers state that heart inflammation is a “very rare”
side effect of Pfizer, as well as Moderna COVID vaccines. Independent
COVID-19 vaccine safety monitoring board has reported that myocarditis was
probably caused by vaccine [22]. Due to the reasons counted at the beginning of
this paragraph, people with impaired immune response get COVID viral infec-
tion more severely than others, and vaccination often becomes the reason for
their death. If we consider vaccination from this point of view, then it can be
called a method of ridding society of sick and susceptible to the disease individ-
uals, Ze, it is a kind of society sanitation through vaccination. It was revealed
that severe infection is also associated with genetic defects in interferon produc-
tion, while timely treatment with interferon gives promising results in these pa-
tients [18].
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1.5. Multiple Mutations as The Main Factor in the Ineffectiveness
of COVID -19 Treatment and Vaccination

As for the cause of ineffective treatment, as well as frequent complications and
not uncommon deaths from COVID and vaccine, the basic factor of the virus
vitality in the body is its ability to multiple mutations. Mutant forms of the
COVID-19 virus have been found in some countries, and Brazil could be taken
as the epicenter of yet another devastating wave of COVID-19 infections caused
by various virus variants; these options are still rare and have not yet become
widespread. In Brazil, they state the fact of the spread of even more dangerous
versions of the virus that causes COVID-19 [23]. The study described 11 se-
quences of SARS-CoV-2, each of which contains changes in the binding domain
of the receptor. In each of them, additional changes were found in the
N-terminal domain, which were deletions of important antibody binding sites.
Besides point mutations, viruses can also lose/gain parts of their genetic code.
These insertions and deletions can reshape SARS-CoV-2, allowing it to escape
antibodies with affinity to these binding sites. Since there are many antibodies
that are being produced for these N-terminal sites, these mutations are likely to
make the virus even more resistant. The deletions will further impair the ability
of antibodies to capture these viruses and block them from infection. Scientists
have also discovered an easily transmitted variant of COVID in UK & Africa
with multiple mutations in spike protein [11]; these are B.1.1.7 SARS-CoV-2 of
the UK and B.1.351 from South Africa. A mutated virus can easily avoid being
destroyed by the host’s immune system, since most of the mutations are found
in the antigenic supersite in the N-terminal domain or in the receptor-binding
domain, which are the sites responsible for binding the virus with antibodies and
its neutralization. This B.1.1.7 mutant is resistant to neutralization by most mo-
noclonal antibodies that bind the N-terminal domain of the viral spike protein;
due to this, it cannot be neutralized by majority of monoclonal antibodies di-
rected against the spike protein. The N-terminal domain of the spike protein is
also relatively resistant to several monoclonal antibodies that bind the recep-
tor-binding domain. Data, first discovered in late 2020 in South Africa, indicated
that B.1.1.7 contains eight additional mutations in the spike gene; these include
mutations causing two deletions (AH69/AV70 and AY144) in N-terminal do-
main, one substitution (N501Y) in the receptor-binding domain, and one subs-
titution near the furin cleavage site (P681H). What about mutation B.1.351,
compared to the original type SARS-CoV-2, it is much more resistant to neutra-
lization with convalescent plasma (nearly 9 times) and vaccinated serum ( ap-
proximately 11 times). This is due to the fact that B.1.351 contains 9 mutations
in the spike gene in addition to the mutation causing the D614G substitution.
The additional mutations include a cluster of mutations, such as for instance
mutations leading to A242 - A244 and R246I in N-terminal domain, 3 substitu-
tions in receptor-binding domain: 417N, E484K and N501Y, and one substitu-

tion, namely A701V, next to the furin cleavage site.
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1.6. WHO Advice on COVID-19 Prevention

Clinical trials are being conducted to find out if vaccines prevent transmission,
and if COVID in vaccinated becomes asymptomatic, or can they pass the infec-
tion on to others. Along with this on 26 March 2021, the World Health Organi-
zation published the novelmyth-busters according to COVID-19 [5]:

1) The COVID virus multiplies easily in hot and humid environment, so
people should not wear masks while exercising. Sweat wets the masks, making
breathing difficult and encouraging the growth of microorganisms.

2) Drinking alcohol increases the risk of contracting coronavirus, because
ethanol is poisonous and can lead to unwanted effects.

3) The best way to protect yourself from COVID-19 is to wash hands fre-
quently.

4) Cold weather cannot kill the new coronavirus or other pathogens, because
regardless of the ambient temperature, the human body temperature remains at
36.5°C. The most effective protection is to wash your hands with soap, or with

an alcohol solution.

2. Conclusion

In our paper, two key areas regarding COVID-19 are considered by review of the
currently available data on the development of COVID and the impact of vacci-
nation. In conclusion, it can be said that the use of antibiotics for covid is rather
undesirable, especially in non-hospitalized patients. The widespread use of qua-
ternary ammonium compounds in routine life has led to the emergence of resis-
tant bacteria strains, so it is advisable to abandon them if they are not needed. If,
nevertheless, the use of antibiotics is unavoidable, in the COVID-19 era it is pre-
ferable to use drugs of the macrolide group. The vaccine does not cure COVID;

it is just an attempt to stop desease spread.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Chen,N., Zhou, M., Dong, X., et al. (2020) Epidemiological and Clinical Characte-
ristics of 99 Cases of 2019 Novel Coronavirus Pneumonia in Wuhan, China: A De-
scriptive Study. The Lancet, 395, 507-513.
https://doi.org/10.1016/S0140-6736(20)30211-7

[2] Cordon, G. and Powell, L. (2021) Free Twice-Weekly COVID Tests to Be Offered to
Everyone in England. Medscape News UK.

[3] Menni, C, Valdes, A.M., Freidin, M.B., et al (2020) Real-time tracking of
Self-Reported Symptoms to Predict Potential COVID-19. Nature Medicine, 26,
1037-1040. https://doi.org/10.1038/s41591-020-0916-2

[4] Tucker, M.E. (2021) COVID-19 ‘Long-Haul’ Symptoms Overlap With ME/CEFS.
Medscape Medical News, March 26.

DOI: 10.4236/health.2022.146049

681 Health


https://doi.org/10.4236/health.2022.146049
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1038/s41591-020-0916-2

M. Amirova et al.

(5]

(6]

(7]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

World Health Organization (2022) Advice for public/mythbusters.
https://www.who.int/emergencies/diseases/novel-coronavirus-2019

Estrada, A.D., Parra, ].C., Carracedo, E.F., et al (2021) Inadequate Use of Antibio-
tics in the Covid-19 Era: Effectiveness of Antibiotic Therapy. BioMed Central Infec-
tious Diseases, 21, Article No. 1144. https://doi.org/10.1186/s12879-021-06821-1

Mahoney, A.R., Safaee, M.M., Wuest, W.M. and Furst, A. (2021) The Silent Pan-
demic: Emergent Antibiotic Resistances Following the Global Response to
SARS-CoV-2. iScience, 24, Article ID: 102304.
https://doi.org/10.1016/j.isci.2021.102304

Wang, C., Wang, Z., Wang, G., et al (2021) COVID-19 in Early 2021: Current Sta-
tus and Looking Forward. Signal Transduction and Targeted Therapy, 6, Article
No. 114. https://doi.org/10.1038/s41392-021-00527-1

Zheng, X., Wang, H., Su, Z.Y,, Li, W., Yang, D.L., Deng, F. and Chen, J.J. (2020)
Co-infection of SARS-CoV-2 and Influenza virus in Early Stage of the COVID-19
Epidemic in Wuhan, China. Journal of Infection, 81, 128-129.
https://doi.org/10.1016/j.jinf.2020.05.041

Blasco, M.L., Buesa, J., Forner, M.J., Galindo, M.]., Navarro, J., Noceda, J., Redon, J.,
Signes-Costa, J. and Navarro, D. (2020) Co-Detection of Respiratory Pathogens in

Patients Hospitalized with Coronavirus Viral Disease-2019 Pneumonia. Journal of
Medical Virology, 92, 1799-1801. https://doi.org/10.1002/jmv.25922

Wang, P., Nair, M.S,, Liu, L., et al (2021) Antibody Resistance of SARS-CoV-2 Va-
riants B.1.351 and B.1.1.7. Nature, 593, 130-135.
https://doi.org/10.1038/s41586-021-03398-2

Yu, J., Chai, P.W., Ge, S.H. and Fan, X.Q. (2020) Recent Understandings Toward
Coronavirus Disease 2019 (COVID-19): From Bench to Bedside. Frontiers in Cell
and Developmental Biology, 8, Article No. 476.
https://doi.org/10.3389/fcell.2020.00476

Mentor, A.B., Canarie, M.F., Cilgore, P.E., Sati, H., et al (2021) Antibiotics and An-
timicrobial Resistance in the COVID-19 Era: Perspective from Resource-Limited

Settings. International Journal of Infectious Diseases, 104, 250-254.
https://doi.org/10.1016/j.ijid.2020.12.087

Sharifipur, E., Shams, S., Esmhani, M., et al (2020) Assessment of Concomitant
Bacterial Respiratory Infections in Patients with COVID-19 Admitted to the ICU.
BioMed Central Infectious Diseases, 20, Article No. 646.
https://doi.org/10.1186/s12879-020-05374-z

Sinopalnikov, A.I,, Andreeva, I.V. and Stetsyuk, O.U. (2012) The Safety of Macro-
lide Antibiotics: Critical Analysis. Klinicheskaia Meditsina, 90, 23-30.

Sidhu, A.B., Verdier-Pinard, D. and Fidock, D.A. (2002) Chloroquine Resistance in
Plasmodium Falciparum Malaria Parasites Conferred by Pfcrt Mutations. Science,
298, 210-213. https://doi.org/10.1126/science.1074045

Mc Carlie, S., Boucher, C.E. and Bragg, R.R. (2020) Molecular Basis of Bacterial
Disinfectant Resistance. Drug Resistance Updates, 48, Article ID: 100672.
https://doi.org/10.1016/j.drup.2019.100672

Marshall, H.D., Urban, S.L. and Welsh, R.M. (2011) Virus-Induced Transient Im-
mune Suppression and the Inhibition of T cell Proliferation by Type I Interferon.
Journal of Virology, 85, 5929-5939. https://doi.org/10.1128/JV1.02516-10

Amante, A. and Balmer, C. (2021) In Italy, Manslaughter Probes Worsen Vaccine
Turmoil. Reuters Health Information.

DOI: 10.4236/health.2022.146049

682 Health


https://doi.org/10.4236/health.2022.146049
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://doi.org/10.1186/s12879-021-06821-1
https://doi.org/10.1016/j.isci.2021.102304
https://doi.org/10.1038/s41392-021-00527-1
https://doi.org/10.1016/j.jinf.2020.05.041
https://doi.org/10.1002/jmv.25922
https://doi.org/10.1038/s41586-021-03398-2
https://doi.org/10.3389/fcell.2020.00476
https://doi.org/10.1016/j.ijid.2020.12.087
https://doi.org/10.1186/s12879-020-05374-z
https://doi.org/10.1126/science.1074045
https://doi.org/10.1016/j.drup.2019.100672
https://doi.org/10.1128/JVI.02516-10

M. Amirova et al.

(20]

(21]

(22]

(23]

Miller, J. and Burger, L. (2021) Europe Recasts COVID-19 Vaccine Playbook After
First-Round Flop. Reuters Health Information.

Winning, A. (2021) South Africa Suspends J&J Vaccine Rollout After US Pause.
Reuters Health Information.

New Zealand Woman Dies after Receiving Pfizer Vaccine (2021) BBC News. Asia.
Coronavirus Pandemic. https://www.bbc.com/news/world-asia-58380867

Goodman, B., Tabakman, R. (2021) Variants of SARS-CoV-2 Variants Emerge in
Brazil. Medscape Medical News.

DOI: 10.4236/health.2022.146049

683 Health


https://doi.org/10.4236/health.2022.146049
https://www.bbc.com/news/world-asia-58380867

	Antibiotic Therapy and Offstage about Covid-19 Vaccination
	Abstract
	Keywords
	1. Introduction
	1.1. Increasing Resistance to Antibiotics Nowadays
	1.2. Тhe Most Common Secondary Infections in COVID-19, Frequency of Occurrence
	1.3. Consequences of Frequent Use of Quaternary Ammonium Disinfectants
	1.4. The Difference in the Body’s Response to the Vaccination Leading to Death
	1.5. Multiple Mutations as The Main Factor in the Ineffectiveness of COVID -19 Treatment and Vaccination 
	1.6. WHO Advice on COVID-19 Prevention

	2. Conclusion
	Conflicts of Interest
	References

