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Five important preventive measures
against exacerbation of coronavirus disease
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Dear Editor,

Coronavirus disease (COVID-19),
caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2),
is mainly transmitted through droplets
and aerosols [1]. Viral RNA is predomi-
nantly detected in the oral and nasal
cavities; however, it has also occasion-
ally been detected in stool, urine, and
lacrimal samples. Infection prevention
through use of masks, handwashing,
and social distancing may be challeng-
ing. Although a lockdown in urban
areas can slow the spread of infection
and allow time for preparing an ad-
equate response, it is difficult to deter-
mine the optimal time for unlocking
and lifting quarantine measures and
to prevent further spread once people
resume their daily schedules. As the
virus is spreading worldwide, in part
owing to asymptomatic carriers, the
incidence of infection will likely con-
tinue to fluctuate until herd immunity
is achieved, which may take several
months to years [2].

The reason for the occurrence of
asymptomatic infection in children
and adolescents is currently under de-
bate, but antigenic cross-reactivity is
believed to be a contributing factor, es-
pecially among Asian populations [3].
Healthy immune systems can gener-
ate broadly neutralizing antibodies
due to exposure to other coronavi-
ruses; these can reduce the severity
of SARS-CoV-2 infection and provide
some degree of immune protection.

Research on viral cross-reactivity
was conducted during the 2009 Ja-
pan flu pandemic (influenza A[H1N1]
virus). Japanese adults aged 40 years
and older were minimally affected
because most individuals in this age
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group had previously been exposed
to other strains of influenza virus,
and the similarity between strains
led to the production of cross-reactive
broadly neutralizing antibodies [4].
On the other hand, younger individu-
als who had not been exposed to
these influenza viruses were suscep-
tible to infection with the novel HIN1
strain. Thus, if SARS-CoV-2 were com-
pletely novel, it would be unlikely that
susceptibility to infection would vary
by age, and there would be few as-
ymptomatic cases. In fact, compared
to younger/middle-aged adults, sus-
ceptibility to infection for children
younger than 10 years is estimated to
be significantly lower, while estimated
susceptibility to infection in adults
older than 60 years is higher [5].
Healthy immune systems with prior
exposure to other coronaviruses can
generate broadly neutralizing anti-
bodies, which can reduce the severity
of COVID-19 [3]. Therefore, it is impor-
tant to avoid suppressing immune
responses in infected individuals. This
report emphasizes five key recom-
mendations for the management of
COVID-19 that have gained limited
attention.

1. Limit the use of antipyretic an-
algesics in lowering the core body
temperature: The ideal body tem-
perature ranges between 36.8°C and
37.1°C. When the body temperature
increases, immune function improves.
A body temperature of 40°C deacti-
vates common viruses within a short
time [6]; therefore, limited use of
antipyretic analgesics (e.g., nonste-
roidal anti-inflammatory drugs and
acetaminophen) is recommended [7].
Instead, a high fever can be managed
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by cooling the cranial, axillary, and
cervical regions of the body.

2. Use antimicrobials judiciously:
Administration of antimicrobial drugs
for viral infections disturbs the micro-
biome (typically comprising more than
1,000 species of bacteria and dozens
of species of fungi in the mouth, nose,
intestines, skin, and other parts of the
body) [8], which may encourage viral
invasion and reproduction [9]. Thus,
antimicrobial agents should be used
with caution. Moreover, it is important
to be cautious with the use of germi-
cidal mouthwashes and soaps [10].

3. Smoking exacerbates pneu-
monia: Both smoking and exposure
to second-hand smoke increase the
risk of developing severe pneumonia.
Smoking also affects immune function
[11]. In previous outbreaks of SARS
and Middle East respiratory syndrome,
case fatality rates were higher in smok-
ers than in non-smokers. COVID-19
is more likely to be severe in smok-
ers than in non-smokers. Moreover,
people with smoking-induced chronic
bronchitis, emphysema, decreased
heart function, or reduced renal func-
tion have an increased risk of develop-
ing severe symptoms [12].

4. Psychological stress diminishes
immune function: Psychological stress
is a common cause of decreased im-
mune function. Acute stressors such
as severe sadness, even for a short
time (1-3 hours), can reduce immu-
nity [13]; furthermore, excessive worry
about an infection can exacerbate
the condition. Thus, it is important
to encourage patients to manage
their thoughts and mood. Also, dis-
ruption of the body’s internal clock
can increase stress levels, resulting in
diminished immune function. There-
fore, insufficient sleep should be
avoided [14].

5. Lipid emulsions can be immu-
nosuppressive: In patients requiring
mechanical ventilation, the use of
sedatives containing lipid emulsions
[15], including propofol [16], can cause
immunosuppression [17]. Specifically,
the use of lipid emulsions in the treat-
ment of COVID-19 should be avoided
whenever possible.

In conclusion, reducing the core
body temperature using antipyretic
analgesics, overuse of antimicrobials,
smoking, psychological stress, and
use of lipid emulsions can exacerbate
COVID-19 by suppressing the im-
mune system and should, therefore,
be avoided.

ACKNOWLEDGMENTS

1.The author would like to thank Edit-
age (www.editage.com) for English
language editing.

2. Financial support and sponsorship:
none.

3. Conflict of interest: none.

REFERENCES

1. World Health Organization. Transmission of
SARS-CoV-2: implications for infection preven-
tion precautions: scientific brief, 09 July 2020.
2020. Available at: https://apps.who.int/iris/han-
dle/10665/333114.

2. Randolph HE, Barreiro LB. Herd immunity: un-
derstanding COVID-19. Immunity 2020; 52: 737-
741. doi: 10.1016/j.immuni.2020.04.012.

3. Grifoni A, Weiskopf D, Ramirez S, et al. Targets
of T cell responses to SARS-CoV-2 coronavirus in
humans with COVID-19 disease and unexposed
individuals. Cell 2020; 181: 1489-1501.e15. doi:
10.1016/j.cell.2020.05.015.

4. Guo L, Wang D, Zhou H, et al. Cross-reactivity
between avian influenza A (H7N9) virus and
divergent H7 subtypic- and heterosubtypic in-
fluenza A viruses. Sci Rep 2016; 6: 22045. doi:
10.1038/srep22045.

5. Goldstein E, Lipsitch M, Cevik M. On the effect of
age on the transmission of SARS-CoV-2 in house-
holds, schools, and the community. J Infect Dis
2021; 223: 362-369. doi: 10.1093/infdis/jiaa691.

6. Evans SS, Repasky EA, Fisher DT. Fever and the
thermal regulation of immunity: the immune
system feels the heat. Nat Rev Immunol 2015; 15:
335-349. doi: 10.1038/nri3843.

7. Schulman CI, Namias N, Doherty J, et al. The effect
of antipyretic therapy upon outcomes in critically
ill patients: a randomized, prospective study. Surg
Infect (Larchmt) 2005; 6: 369-375. doi: 10.1089/
sur.2005.6.369.

8. Gao Z, Perez-Perez GI, Chen Y, Blaser MJ. Quan-
titation of major human cutaneous bacterial and
fungal populations. J Clin Microbiol 2010; 48:
3575-3581. doi: 10.1128/JCM.00597-10.

9. Belkaid Y, Hand TW. Role of the microbiota in
immunity and inflammation. Cell 2014; 157: 121-
141. doi: 10.1016/j.cell.2014.03.011.

10. Satomura K, Kitamura T, Kawamura T, et al.;
Great Cold Investigators-I. Prevention of upper
respiratory tract infections by gargling. A ran-
domized trial. Am ] Prev Med 2005; 29: 302-307.
doi: 10.1016/j.amepre.2005.06.013.

11. Qiu E, Liang CL, Liu H, et al. Impacts of cigarette
smoking on immune responsiveness: up and down
or upside down? Oncotarget 2017; 8: 268-284.
doi: 10.18632/oncotarget.13613.

12. XiaY,JinR, Zhao J, Li W, Shen H. Risk of COVID-19
for cancer patients. Lancet Oncol 2020; 21: €180.
doi: 10.1016/51470-2045(20)30150-9.

13. Segerstrom SC, Miller GE. Psychological stress
and the human immune system: a meta-analytic

14.

15.

16.

17.

study of 30 years of inquiry. Psychol Bull 2004;
130: 601-630. doi: 10.1037/0033-2909.130.4.601.

Haspel JA, Anafi R, Brown MK, et al. Perfect tim-
ing: circadian rhythms, sleep, and immunity -
an NIH workshop summary. JCI Insight 2020; 5:
€131487. doi: 10.1172/jci.insight.131487.

Hayes BD, Gosselin S, Calello DP, et al.; Lipid
Emulsion Workgroup. Systematic review of clini-
cal adverse events reported after acute intrave-
nous lipid emulsion administration. Clin Toxicol
(Phila) 2016; 54: 365-404. doi: 10.3109/15563650.
2016.1151528.

Schlapfer M, Piegeler T, Dull RO, et al. Propofol
increases morbidity and mortality in a rat model of
sepsis. Crit Care 2015; 19: 45. doi: 10.1186/s13054-
015-0751-x.

Yamamoto K. Risk of propofol use for sedation in
COVID-19 patients. Anaesthesiol Intensive Ther
2020; 52: 354-355. doi: 10.5114/ait.2020.100477.

359



