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sssssss Early Outbreak of COVID-19

In late December 2019 in Wuhan, China, a new (nhovel) coronavirus was identified. The
virus caused severe respiratory disease which includes pneumonia. Since then the
virus is spreading between people globally and on March 11, 2020, the World Health
Organization (WHO) has declared the novel coronavirus (COVID-19) outbreak as a
global pandemic. The virus causing the infection has been named severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2). The disease caused by the infection is
named coronavirus disease (COVID-19) and has been categorized as a high conse-
quence infectious disease (ICM Anaesthesia COVID-19, n.d)).

s \Norldwide Cases of COVID-19

ACTIVE CASES CLOSED CASES
Sertousicriticat peaths  AS NumMber of COVID-19 cases keep in-
st '/\—_0..1:7%.373 creasing rapidly since its first emer-
[ N gence, there are many organizations
( | and sites that keep track on updating
Mild Condition the data of COVID-19 cases. Statistic
5,23;';"25 N Recovered from Worldometer (n.d.) shows that as

wezeamos PEr March 2022, COVID-19 cases has

Flaure 1.1, COVID-19 Cases Around the Worid (28th Moreh 2022)  Teached more than 420 million around
*Note: Statistics frorm Worldometer (n.d.) the weorld and even though the
percentage of deaths from the disease is as low as 1%, it is still a devastating situation
that had taken away the lives of more than 6 million people around the world.

w—— Coronavirus Transmission Routes

Droplets nuciel g B
<5 diametes,travel 1 m Sars-CoV-2 spreads through three
main ways:
l > . A ’ AIRBORNE ; : -
- Inhaling air when being near to an
.mfgctgd'_’ 3 Basikinie infected person V\.iho exhales sme-\Il
PVl DROPLET individual droplets and particles that contain

>5 um diameter, tr S particles containing virus land on our
CONTACT eyes, nose, or mouth, especially

“Transmission routes involving a combination through splashes and sprays like a
of hand & surface = indirect contact
cough or sneeze.

Figure 1.2 Coranawus Transmission Routes
‘Note: Adopted from Otter ot o/, 2015

— 0 the virus.
DIRECT
) MPW \ é/corana% - Having these small droplets and
avel <im

- Touching eyes, nose, or mouth with hands that contacts the virus on air or surfaces

that has the virus.
Being 6 feet closer to an infected person would most likely get us infected (CDC, 2021).
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memms Measures To Prevent Transmission

O 0 = Wearing a mask could prevent us from
g | J stayapan  transferring virus to other people when
@ fitting mask aamwid  we are infected even when we don't

/q-p\ >1 M have symptoms.

- Staying at a distance of at least 1 meter
Wash your hands often with scap and water

o G Nanidt snnitioe away from each other will prevent the
S virus from directly contacting one
>3V e 26 @ person from another as they speak or
cough.
"@ - Regularly washing hands with scap or
Figure 1.3. Measure (o prevent transmission USing hand sanitizer and air disinfec-
TNOR ACUEERLII VWP §2020) tant could eliminate any virus in your

hands and in the air, keeping it clean.
m_ \Jaccines for COVID-19

As a viral infection, antibiotics are not an effective treatment. Vaccines are more
effective to prevent a severe development of the disease in human body. Since the
outbreak, Biotechnology companies are in race to provide vaccines for COVID-19.

—
-
Ed

o

A = 3 z
G2 rstazerecaZ janssen J =, W STNOVAC Moderna coVAXIN

s COVID-19 Variants

As the virus spreads world-widely, it replicates rapidly in human’s body, causing
mutations to occur, modifying their genetics. Scientists call the viruses with these
changes "variants”, They are still SARS-CoV-2, but may act differently, These changes
especially are observed in the way they spread and the severity of the disease.

Variants of Concern

May 2020 August 2020 November 2020 October 2020 November 2021
UK South Africa Brazidl India Muitiple countries
Spreads more Spreads more Spreads more Spreads more Early studies
easily. easily and some  easily and some  easily, symptoms  show that it
vaccines may vaccines may m%zr:um spreads mare
be less effective  be less effective di tly. May casily.
againstit. against it reduce vaccine
efficacy, still
protects against

severe disease,

Figure 1.4. COVID-19 Variants of Concern from WHO
*‘Notes: Adopted from Welicome.org (nd.}& WHO (nd.)
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wssssss Research and Discussion Topic

To be aware and to understand more about Health and Environmental Issues that
happened during the COVID-19 Pandemic, VCHE! Science Club members of
Mountainview Secondary Highschool had the chance to do literature studies
and discussion activities. Sub-topics are studied and presented individually, followed
by group discussion on the weekends. All of the report presented in this book is the
result of those individual literature studies and peer discussions of the group. A total of
7 sub-topics about Health and Environmental Issues during the COVID-19 Pandemic
were studied and discussed by 7 members of VCHE| Science Club during the second
half of 2021/2022 school year in Mountainview Secondary Highschool. Those sub-topics
includes:

Ju Young Oh

Club Leader

How does the vaccine regulation effect the spread
and deaths of COVID-19 in South Korea?

Ju Won Park

Member of the Club

How does SARS-CoV-2Z affect our body and how different is the omicron
variant affecting our body compared to the original virus?

Eugenia Trosmada
Member of the Ciub
How does COVID-19 patient’s chest-CT result differ from the healthy ones?

Hui Min Mak
Member of the Club
How effective are lung transplants for COVID-19 patients?

Hyo Eun Lee (Cris)
Member of the Club
What are the medicines uses for COVID-19 patient?

Cherish Andrea
Member of the Club
How does supplements help our body fight against COVID-19

Yoon Jin Kim

Member of the Club

What are the effects of massive use of mask and sanitation
products during the pandemic to the environment?
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HOW DOES SARS-COV-2
AFFECT OUR BODY AND HOW
DIFFERENT IT IS WITH THE

OMICRON VARIANT?
py Juwon Park



m—— How does SARS-CoV-2 affect our body and how different it is
with the omicron variant? - by Juwon Park

Background

Since its first occurrence in December 2019, the SARS-CoV-2 virus causing the COVID-19,
has deal massive casualties and shifts in daily life worldwide, The virus is indeed
threatening as it quickly spread throughout the human population. Some of the
symptoms includes “coughing, fever, general malaise, dyspnea and respiratory distress,
that might eventually lead to death” (Trypsteen, 2020). But a question emerges: how/
why is it dangerous? Since the pandemic, scientists are challenged to find good
strategies to contain and treat the virus (Trypsteen, 2020). To do so, it is important to
chart the viral presence in human body in order to improve diagnostics, prevention or
treatment (Trypsteen, 2020). Scientists are challenged even more as the emergence
of COVID-19 variants shows more challenging situation in the effort to contain and treat
the virus. For instance, Delta variant is 7 times more contagious and has a higher chance
of inflicting severe damage (Unicef, 2021). On the other hand, Omicron, the latest variant
of concern that has occur in the pandemic, although less severe than the Delta, is
shown to be 5 times more contagious (Unicef, 2022). Let us find cut how the COVID-19
virus infiltrates our body and deals harm, also, examine how omicron variant could
impose a more challenging situation Iin dealing with the pandemic.

SARS-CoV-2 lifecycle and mechanism

The COVID-19 infiltration happens through
the respiratory system, meaning that the
virus flows into our nose and mouth using
the air we breathe in as a medium. Al-
though the virus itself isn't airborne, they
can attach themselves to microscopic water
droplets called aerosols and stay airborne nL'?_f,E&‘,?,,m,m,
for up to 30 mins, making it no big deal to

move among infected and healthy people.
Once the virus arrives at the airways and
lungs, this is when the infection really
begins. (Mandavilli, 2020).

How a Virus
Infects
the Body

Enters

The wren araay for ooy Prongh the 3o
P, e o bresis in P skin

Dy I3 3¢ e e sl

Directs

The vinst Wil Mact e ood ir oo des 13 PRpke M
okt 1 el 2 30 D30 D A LN e,

D The bool oo (509 05 19¢ veeLn ruldiod e 008 reves
e e be ot Thin i b 090 Didky gos sk,

Stops

The Fevars Syaiey Con paoiect Mg ody oy how st
#2200 wed ezt % vl wlectiorm, s at gy war't
o AMEe MoAn Or e i e Sasvarsd

Cells in our body have parts ‘receptors’
which are used to receive information and

commands. The COVID-19 Virus attaches N A A (Y e
itself specifically to a receptor called ACE2 njpealthory SIBEENER
and enters the cell. Once inside, the virus : mtm_m
releases its genetic information, or RNA. The s 20, P Tt s oy

‘Source: (Natlonalfewish, Z020)
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LIFECYCLEOF THE PANDEMIC CORONAVIRUS

A simplified acoount of how SARS - CoV.2 enters and exts oolls.

Stage 1: Virel setry

The wrus's spike peotols binds 1o o
PRCRpIOr 00 tha hoet call calied
ACEZ Ther, 1he host moelacule

TMPRES2 cleaves the spike protein, Nucleccazal
exposing parts that fuse the vikal
membrano with that of the hast. Spike protein
A M protein
TR v
— , ACED /}'
\\" 5 /
‘«Q’ TMPRSS2 cuts
2 Inside the coll - the spke prossin

Viral RNA s sransiated ieto ;
nocsstructunal proteing (NSPs that f
UGy superwss the trasistion of -

\
boet emaenger RNAS in faveor of s
thate belenging to the vins \\@

- \ The spiken
v gbel \ unmovel and pull

—r N the membesna of
1\’\({ Vire A \, the vius snd host
/ R |, ool together
Btago 3: Remodelling the coll

The v Wrarsdoms the
coll's ER — an Intacoal
membrans network - imo
bubbie- e structures
cotlnd double-rmembrans
enichen (OMVS). Thess
might prosica & sae hareen
for more viral RNA 10 be

Alhean eozyme vamed
Turin makes a crucil
<UL At & site ol e

0 y / AMIND G on the
\'\\“\ " spis protein, This
W prapsced the v to

i f ks Mcther cok
' J Once the eewly made molecule / VArSats P & g
o/ ssasmble info a corelete vings J proportion of snloped

/L- partele; this leaves the cell / spie proteine,

Swough an coguselle caled the helping theen 16 Infect

Golgl apparatus, or perhaos conlly mmerw wificzuntly.

* 4
__——-—’/ cnatar

Figure 2.2. SARS-COV-2 lifecycle in human cell
*Source: (Scudellarl 2021}
allowing the virus to ejects its genome
directly into the cell. With this spring-loaded
manner, SARS-CoV-2 is able to infects faster
than SARS-CoV, avoiding being trapped in
endosomes (Scudellari, 2021).
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cell, which the virus had taken
over, starts replicating the RNA to
produce more viruses. The rapid
production of viruses through a cell
eventually kills the cell, leaving behind
more viruses and debris from the dead
cell, This debris causes symptoms such
as coughing. (Scripps Research, 2020;
Wadman et al., 2020),

Figure 2.3 Mow the COVID-19 virus
enters acell and injects its RNA
*Source; (LA Times. nd.)

SARS-CoV-2 differs from SARS-CoV
because it efficiently uses TMPRSS2, an
enzyme that is highly abundant outside
our respiratory cells, to break into our
cells. TMPRSS2 will cut a site on the
spike's S2 subunit8 from the virus which
will expose a chain of hydrophobic
amino acids that “rapidly buries itself in
the closest membrane” — the host cell.
Like a zipper, the extended spike will
fold onto itself, bringing the viral and
host cell membrane together, fusing,

Vs and bant <l e teanes A o0 e THFRRED enayrrm oums @ SARS Caov'd
Sothe prchemy Thes eapodes By ooROO K anire sckds i the sode thal tapkdy
arded thormmelaos 240 The 300 1001 erbrans ~ TS of 1he host cell

Figure 2.4, SARS-CoV-2 binding mechanism to host cell
*Source: (Scudellari, 2021)



s |mmune response to SARS-CoV-2 infection

Qur body responds to the rapidly growing
virus population by activating the immune
system, calling white blood cells to fight
against the viruses and exterminate them
from our body. The battlefield is visible
through CT scans due to the fight also
disturbing oxygen flow and making the COVID-19

patient hard to breathe. Sometimes the

Severity of the virus mlght result in the Figure 2.5 X-ray Images of COVID 1 patients vs normal
i g ‘Source: (Thirukrishno et o, 2022)

overreacting of the immune system,

named Cytokine storms. In this case, the immune system would also attack healthy

cells, worsening the situation (Thirukrishna et al, 2022; Wadman et al, 2020).

- <
. <
Mwvery cot A,"‘.
- e YV.(
AR m *
T Mo Meere et 3 3as
¢ =
’ ity
' \
a 3ot eapaind Survived
Ay g g
‘\" 538 * e 5:; Arfvetow e
& e .- '
-“'““ e o ‘
w‘*‘ Cylcdurew
.\"‘\ coe Gt 04
R na)
Heler T col " b W Tocut et ratin
" SEvere
» L y e e o Neutrephil
»’ & O & Cymptocympenis
Opxragedation .
FNs responve ’ x
n-s o
AWME g \‘ Suppressed or delsyed
mmunevesponse Mocrophoge -”M'M
P o’ 7 \'u AL A 400
L Ferrttin s
. i Aph secveten of e A A
e
.g:} por- ey (L-18 7 v,‘
Cytokive umr,-l;‘ Systomic smflammatinn sepths B-cell
W2 Lok, 10, 6, P10, === = svemmmaas > Mﬂmwﬁf-\n
MPa, TNF a, IL-7, OCL2, STk
CXCL10, G-CSF, GM-CSF 7 o Survived wan rosicual

Figure 2.6 immune respanse to SARS-CoVv-Z Infection
Source; (Kumar ot al, 2027)
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Our immune system reacts to the viral infection in 2 ways. Adaptive immune system
will take time to respond to the virus by developing and deploying antibodies to
specifically disable the virus, but innate immune system immediately respond to the
infection area with a nonspecific responses that may also harm healthy cells along the
way. The sooner our body are able to activate the adaptive immune response and
make specific antibodies to dismantle the virus, the less damage our body will take
from the unspecific response of our innate immune system. Figure 2.6(a) shows that
when adaptive immunity is produced sooner, patients will have milder symptoms.
But when adaptive immunity is delayed (b), our immune system will attack not only
infected cells but also healthy cells, and the damage is worsen even more when
cytokine storm occurred, and could even cause death. Pre-existing genetic factors may
be the prime reason of vulnerability in certain individuals but little is known about it
yet (Kumar et al, 2021},

“Even though the first studies on SARS-CoV-2 tropism and pathogenesis focused on
the lungs, as these were “the viral ground zero”, it quickly became clear that SARS-CoV
-2 also attacks other organ systems, either by direct viral infection or through indirect
effects of the immune response” (Trypsteen et al., 2020). The effects of the COVID-19
virus have been found in areas all around the body, including the heart, kidneys, brain,
and the digestive system. Just by looking at the case in Wuhan, up to 20% of the
COVID-19 patients had heart damage, and 27% had kidney failure,

e Mutation of SARS-CoV-2 & the omicron variant

Genemic Mutation:
The spike protein of the Omicron variant is characterized by at least 30 amino acid substitutions,
three small deletions, and ene small insertion. Notably, 15 of the 30 amino acid substitutions
are in the receptor binding domain (RBD). There are also a number of changes and deletions in
other genomic regions.
Transmissibility:
Analysis of the changes in the spike protein indicate that the Omicron variant is likely to have
increased transmission compared to the original SARS-CoV-2 virus, but it is difficult to infer if it
_is more transmissible than Delta,
Disease Severity.
Preliminary information from South Africa indicates that there are no unusual symptoms
associated with Omicron variant infection, and as with other variants, some patients are
_ asymptomatic.
Impact on Vaccine-Induced Immunity
Based on the number of substitutions, the location of these substitutions, and data from other
variants, it is anticipated that the protection from infection is reduced.

Soxirce (CDC, nd)
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As the SARS-CoV-2 rapidly spread and multiply in human body, it gives more
opportunity for mutation to occur. Human immune system intervention introduces
viral mutations and although most viral mutations are benign, many mutation results
in strengthening the viral survival capability. To predict future infection tendency, it is
of paramount importance to understand SARS-CoV-2 infectivity changes following the
existing mutations (Chen et al., 2020).

Important Mutation Sites of Omicron Variant (See Appendix 2.1 for more mutation sites)

N501Y increases binding to the ACE2 receptor, which could increase
transmission, and the combination of N501Y and Q498R may increase
binding affinity even more; however, other substitutions in the
Omicron spike protein are expected to decrease binding to ACE2.

HE55Y  is proximal to the furin cleavage site and may increase spike cleavage,
which could aid transmission.

N679K  is proximal to and adds to the polybasic nature of the furin cleavage
site, which may also increase spike cleavage and could aid
transmission.

P681H  has been shown to enhance spike cleavage, which could aid
transmission. This mutation is found in Alpha and an alternate
mutation at this position (P681R) is found in Delta.

Source. (COC, nd )

messw Final Thoughts

We've examined how the COVID-19 virus enters our body and what damages it causes
to it. The virus entered our body through the respiratory system, multiplied itself using
the cells, and in the process caused harm to the surrounding cells/tissue by taking
control of the cells or through the impact of immune response trying to annihilate the
virus but also killing the surrounding healthy cells. Now that we know why the
COVID-19 virus is such a worldly concern, especially with the emergence of variants, we
understand the importance of avoiding the risk of catching the disease through
wearing masks and getting vaccinated.
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Appendix 2.1. Omicron variant Spike Protein Mutation

A Qoo AT Gkt B 11430) snis proten S1s2
N c

SRS ST IDI S S

D Omecron Spke provett ARD

Osticron Sgine prston RBD

Figure 2.7 Omicron Varlant Mutation
‘Sowrce: (Mannar et al 2022
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HOW DOES THE VACCINE
REGULATIONS EFFECT THE
SPREAD AND DEATHS OF
COVID-19 IN SOUTH KOREA?

- by Ju Young Oh



—— How does the vaccine regulations effect the spread
and deaths of COVID-19 in South Korea? - by Ju Young Oh

Background

Figure 3.1 Voccines available in South Korea
‘Note: a) Phizer b} AstraZeneca c) Maderna d) Jonssen

Due to the emergence of COVID-19 pandemic, many countries have begun the usage
of vaccines to deal with the virus. Since COVID-19 is a viral infection, protection is
achieved mainly by virus-neutralizing antibodies that are produced when people
actually get infected. Instead of getting COVID-19, the usage of vaccines allowed our
bodies to be introduced to inactive viruses. These Inactive viruses help our bodies to
produce antibodies without actually getting infected by the real COVID-19 virus
(Speiser & Bachmann, 2020).

In South Korea, people are not required to be vaccinated. However, up until February
2022, people were prohibited from using public facilities without a vaccine pass (QR
pass). Despite the overall negative perception of the COVID-19 vaccine, which are
caused by the fear of side effects and safety reasons, people still got vaccinated to use
the public facilities. The most common types of vaccines people got are Pfizer,
AstraZeneca, Moderna, and Janssen (Johnson & Johnson) (Lee et al., 2021). We have
conducted a literature study to see how effective vaccine regulation in South Korea is
in preventing the cases and deaths of COVID-19 in the country.

s Findings

100

5

2 4 [ L] 0w 17

Figure 3.2. Monthly vaccination coverage of the entire popwation in South Korea [in percentage)
‘Source: ourworldindata (ndo)
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B South Korea

New cases (per 1M)

120
100
80
&0
40
20

0'__/¥ P o

U '
Jan 28, 2020 Aug 8, 2020 Feb 24, 2021 Dec 31, 2021

New deaths (per 1M)

14
12

1
0.8
0.6
04
0.2

SR s

Jan 28,2020  Aug8,2020 Feb 24, 2021 Dec 31, 2021

Source: Johns Hopking University CSSECOVID-192 Data cCcay

Figure 3.3 Daily new confirmed COVID-19 cases and deaths per mililon peopie
‘Source: ourworidindota indb)

The COVID-19 vaccination in South Korea began in February 2021 and as of April 2022,
87.6% of the population got the first dose, 86.7% of the population got the second dose,
and 64.2% of the population got the third dose, or the booster shot. During the first year
(2021), as the vaccination coverage in South Korea increased (more people are getting
vaccinated), the trend of COVID cases generally increased. This is not a weird
situation because vaccines work to help our body produce antibodies to neutralize the
virus (Speiser & Bachmann, 2020). Vaccines don't always prevent us from getting
infected by the virus, but it may help prevent worsening of body condition once they
get infected. Even though vaccines may not decrease the number of cases, it should be
able to decrease the number of deaths. However, because the data that we used for
number of COVID-19 deaths in South Korea doesn't classify the status of being vaccinat-
ed (inclusion or exclusion of booster shot) or unvaccinated, it is hard to figure out direct-
ly how COVID-19 vaccination in South Korea affects the mortality rate of the disease.

According to Mathieu and Rosser (2021), studies based in Switzerland, America, and
Chile showed that people who got COVID-19 and weren't vaccinated had a higher
mortality rate than the population of people that were vaccinated (Figure 3.4.). This is
good evidence that vaccines could be helpful in reducing the mortality of COVID-19.
Without the usage of vaccines, the rise of COVID-19 deaths might have been drastically

warse,
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Unvaccinated 598

Fully vaccinated, no boaster

Fully vaccinated + boaster 036

Q 2 3 4 5
Saovirve: Foderal Offcre of Puldiic Healt) OurWoridinD sl aoe gloorcermvivun » CCBY
Notn: Data coverage includes both Switrecland and Lischtensiein Uswiacoiraied peogie have not received any tose. Partially-vactinated peogie an
wecfuded, Fully vaccinatod people haen coceived i doses proscribed by the initial yazomation protocol The mortality rate far the ‘Al nges' group in
age-standardized to accoant for the cifferent vaccination rates of older and younger pecple
” )
P Jan31,2021 O Mar 27,2022

Figure 5.4 COVID- 13 weekly death rote by vaccination status (oll ages) in Switzerland
‘Note: The same trond is shown In US and Chile (Mathileu & Rosser, 2021)

Another thing to consider is that the vaccine efficacy varies depending on the virus
variants (Falahi & Kenarkoohi, 2021). Since there are changes in the virus' RNA, the
vaccine might not work as effectively to fight mutated virus variants. The type of vaccine
and the host factors -- age, sex, genetics, immune history (etc.) may also affect vaccine
efficacy (Falahi & Kenarkoohi, 2021). Furthermore, there are things that also affect
transmission and fatality rate of COVID-19 -- social distancing, geographical location,
temperature, humidity, race (Cao et al, 2021), population density, testing rate, traffic,
and elders (Roy & Gosh, 2021; Velasco et al., 2021).

Conclusion

The usage of vaccine pass increased the vaccination coverage in South Korea, but didn't
decrease the number of COVID-19 cases and deaths. Instead, due to the emergence of
new COVID-19 variants, such as Delta and Omicron, the number of cases and deaths
rapidly increased. Despite the steady rise of COVID-19 cases and deaths, the vaccination
coverage might greatly contribute to the outcome, where vaccinated people would
have lower mortality rates than those who weren't

15



HOW DOES COVID-19
PATIENTS CHEST CT RESULT
DIFFER FROM THE HEALTHY
ONES?

py Eugenia Trosmaaa.



m— How does COVID-19 patients chest CT result differ
from the healthy ones? - by Eugenia Trosmada

Background

CT-Scan is a computerized tomography (CT) scan that combines a series of X-ray
images taken from different angles arcund your body and uses computer processing to
create cross-sectional images (slices) of the bones, blood arteries, and soft tissues
within your body. Since the COVID-19 Pandemic, it has become an important method
of diagnosis for COVID-19. Chest CT-scans may be helpful in diagnosing the disease in
individuals (Mayo Clinic, 2022). CT Scan could be an important method of diagnosis for
COVID-19 pneumonia; especially in individuals with high clinical suspicion of infection.
It could also detect acute pulmonary embolism in COVID-19 patients.

>
&
(b)

&::.1‘

(a)
Figure 4.1 CT Thorax Result
‘Notes, [a) Healthy persor; (b)) COVID-19 patient
‘Source: rodiopaedia.org: cate courtesy of Or. Andrew Dixon fa)and Dr. Derek Smith (b)

s Findings

Figure 4 2. CT Thorax Features i Patient with COVIO-T18
‘Notes: (o) Ground Closs Opacity: (b) Crazy Pawng Pattern: (¢} Consolidations; {d) Halo Sign

(Kwoe & Kwoa, 2020/
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IMACING

CLASSIFICATION RATIONALE CT FEATURES
Typical Commonly reported Peripheral, bilateral, and rounded multifocal
appearance imaging featuresof  ground-glass opacities with or without consolidation
greater specificity or visible intralobular lines (‘crazy-paving” pattern)
for COVID-19 Reverse halo sign or other findings of organizing
pneumonia pnheumonia (seen |ater in the disease).
Indeterminate Nonspecific Absence of typical features AND the presence of the
appearance imaging features following features. multifocal, diffuse, perihilar, or
of COVID-19 unilateral ground-glass opacity with or without con-
pneumonia solidation lacking a specific distribution and that are
non rounded or non peripheral Few small
ground-glass opacities, with a nen rounded and non
peripheral distribution.
Atypical Uncommeonly or Absence of typical or indeterminate features AND
appearance not reported the presence of the following features: isolated lobar
features of or segmental consolidation without ground-glass
COVID-19 opacities; discrete small nodules {centrilobular, “tree
pneumonia in-bud” appearance); lung cavitation; smooth inter-
lobular septal thickening with pleural effusion.
Nagathe {or i f“m"i's o No CT features to suggest pneumonia.
pneumonia pneumonia

Source: "Proposed Reporting Language for CT Aindings Related to COVID-18" Table from Radiclogical society
of North Americo experts consensus document an repart chest CT findings refated to COVID- 13 by Simpson eof
al 2020 odapted by Kwee & Kwee, 2020

Discussion

The CT findings commonly observed in patients with COVID-19 pneumonia are the
expression of acute interstitial (multiple) lung damage, and resulting parenchymal
changes caused by immune response such as cytokine storm triggered by the
attachment of the virus Iinto the pneumocytes (alveolar cells). Patients with COVID-19
pneumonia may show different disease severity, from mild to critical. For example, In
severely ill patients, the most common CT finding Is consolidation rather than Ground
-glass opacity (GGO) (Pontone, et al, 2020). Normal CT findings are usually shown
during the first 4-5 days after symptom onset, but in a non-eligible number of symp-
tomatic cases, normal CT findings are also observed during the later stage of infection.
Low viral loads and its confinement to the upper respiratory tract, and also host-factors
which lead to the absence of pulmonary inflammatory response caused a false-nega-
tive to chest CT findings. Older patients and patients with underlying disease (including
diabetes mellitus, cardiovascular disease, respiratory disease, hyperlipidemia, obesity,
and chronic kidney and liver disease) may be more susceptible to severe disease.
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Thus, showing severe signs in chest CT-findings. Otherwise-healthy children with
milder symptoms, may not show any signs of abnormalities in chest CT-findings. The
long-term sequelae of COVID-19 are still largely unknown (Kwee & Kwee, 2020).

A meta-analysis, which studies a total of 1431 patients who were mainly symptomatic,
reported a chest CT sensitivity of 94.6% in detection of COVID-19. However, another
meta-analysis showed that 10.6% of symptomatic patients with positive RT-PCR results,
have normal chest CT findings. This suggests that sensitivity may be considerably lower
than recorded in the initial study and a negative chest CT result does not exclude
COVID-19. Because of this reason, Fleischner Society consensus has not fully decided
whether chest CT should be used as a screening tool, either as a stand-alone screening
tool or as an adjunct to RT-PCR tests (Kwee & Kwee, 2020).

Conclusion

Typical appearance (>70%) of CT-Scan result in patients with COVID-19 are ground-glass
opacities (with or without consolidations or crazy paving pattern) and halo signs, while
in normal pecple, ne CT features suggest pneumonia. Even though it could be very dif-
ferent between normal people and patient with COVID-19, there are atypical appear-
ances (<10%) of CT-Scan result in patients with COVID-19 that do not show the signs/fea-
tures of COVID-12 pneumonia and are more similar to a normal chest CT result.
This is usually shown in asymptomatic patients.
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—— How effective are lung transplants for covid-19 patients?
- by Hui Min Mak

Background

Table 5.1. Participating Healthcare Centre

No.

Healthcare Centres

1

Northwestern Medicine
Lung Transplant Program,
Northwestern University

University of Florida Health

University of Milan

Lung Transplant Program
of the Medical University
of Vienna

5

Norton Thoracic Institute

6

MCM Healthcare

State/City, Country

Chicago, IL, USA

Gainesville, FL, USA

Milan, Italy

Vienna, Austria

Phoenix, AZ, USA

Chennai, India

Recipients

3

2

Many COVID-19
patients develop
irreversible lung
damage. In severe

cases, patients rely on
invasive mechanical
ventilation and ECMO
(venous-venous
extracorporeal
me mbrane
oxygenation) without
improvement
(King et al, 2022).

To combat these problems, medical workers have started relying on lung transplants,
which provide patients the possibility to improve their lung condition and not be
attached to machines. Usually, lung transplants are performed on those with COPD
(chronic obstructive pulmonary disease), pulmonary fibrosis, pulmonary hypertension,
or cystic fibrosis (Mayo Clinic, 2022). It is now also considered for COVID-19 patients with
ARDS (acute respiratory distress syndrome) and pneumonia (Bharat et al, 2021).

We conducted a literature study to evaluate the effectiveness of lung transplants to
address irreversible lung damage problems in COVID-19 patients. To answer the
question, we present a study done by Bharat et al. {2021) using data from 6
international centers (Table 5.1). Patients involved in this study went under bilateral lung
transplantation.

Figure 5.1. Lung domage prograssion caused by COVID 19
‘Description: AlLung when admitted 8) Lung 5 months after admission
‘Sourge: (Bhararetal 2027)

19

Among 12 recipients, 11

used whole lungs,
while one required
lobar transplantation.

This was caused by the
severe contraction of
the pleural cavity.
Some images of
irreversible transplant
procedure are shown
in Figure 5.1 & Figure 5.2



Flgure 5.2 Lung imaging showing domaged lungs of transplant reciplents

Description: A-B: signa of hanaycombing, consoalidation, and bronchlectasis: & ibrasia (n all lobes;
E: pnoumothoraces and sheinking lungs: F: parenc hymal necrosis
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s Discussion

According to the United Network for Organ Sharing (UNOS), the organ coordinator in
the United States, ARDS (acute respiratory distress syndrome) and pneumonia are
indicators of whether a patient is eligible to be an organ recipient or not (Bharat et al.,
2021). Other than that another criterion that medical workers look for when
determining who is eligible to receive an organ is the severity of their illness and
whether or not they would be able to recover without a lung transplant. When people
with all these criteria are not treated with a lung transplant, care is usually withdrawn,
ultimately leading to death. But the study suggests that lung transplants should be
considered at least 4-6 weeks after the ARDS onset; if done too early, the likelihood of
spontaneous recovery may be reduced (Bharat et al,, 2021).

As shown in Figure 5.3, lung transplantation in the study cohort has shown positive ear-
ly-post transplantation outcomes, with only one death after a certain amount of follow-
up days. Table 5.2 also shows that all recipients were alive for at least 30 days after
transplantation, and at least 10 were able to eventually be weaned off mechanical
support and return home. However, as stated in the report, even though the early post-
transplantation outcomes in the study cohort are found to be positive, the medical
complexity of these transplants or the need for substantial resources should not be
underestimated. Unlike lung transplantation recipients for chronic lung diseases, all
these COVID-19 transplant recipients required longer stays in the ICU and intensive
rehabilitation after their discharge. Findings from the study support the importance of
considering relatively young and healthy patients as baselines, since they are more
likely to tolerate post-transplantation rehabilitation safely. It is believed that the lung
transplantation decision making should be done by a multidisciplinary team, which in
this case, the centre included: pulmonary and infectious disease specialists, critical care
physicians, and surgeons. (Bharat et al,, 2021).

wes Conclusion

The study suggests that lung transplantation has a therapeutic role in the well-being of
patients with COVID-19-associated ARDS who are attached to mechanical ventilation
or ECMO, but there is a long list of considerations to be made by medical workers, in
order to eventually decide on proceeding with lung transplantation procedure for
selected patients.
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m— \What are the medicines uses for COVID-19 patients? - by Cris Lee
Background

COVID-19, a disease that affects the respiratory system, has posed a great threat to most
people’s health ever since 2020. Symptoms of COVID-19 include *fever or chills, cough,
shortness of breath or difficulty in breathing, fatigue, muscle or body aches, headache,
loss of taste or smell, sore throat, congestion or runny nose, nausea or vomiting, and di-
arrhea” (Centers for Disease Control and Prevention [CDC], 2022). The severity of the
symptoms varies in people, and in extreme cases, it has led to deaths. However, since
COVID-19 is a viral Infection, there are no proven effective therapies that target this spe-
cific virus (Sanders, et.al., 2020}, This is the reason why scientists are working hard to de-
velop medicines or research pre-existing drugs to treat COVID-19 patients. As of today,
drug repurposing has been an effective approach in discovering treatments for
COVID-19 based on the drug's potential to negate the virus or reduce lung inflamma-
tion (Indari et al,, 2021). Before the drug is approved to be used in COVID-19 patients, it
needs to go through a substantial amount of clinical trials to evaluate its effectiveness
and safety (Indari et. al., 2021). This literature study will give you a summary of some clin-
ical findings about drugs that were used Iin treating COVID-19 patients.

s Findings

GROUP/
EUNCTION NAME OF MEDICINE  FINDINGS
ANTIVIRAL Found to be Effective
MEDICATION Paxlovid Lowered the risk of hospitalization or death from COVID-19 by
S 90%, should be taken within 5 days of COVID-19 symptoms
i ! Remdesivir Lowered the risk of hospitalization or death by 87%; FDA
approved; available for younger kids
Ensovibep Lower risk of hospitallzation or death from COVID-19 by 80%;

work against Delta and Omicron variant

May be effective

Molnupiravir Lowered the risk of hospitalization or death from COVID-19 by
30%; works against Omiicron variant; needs to be used within 5
days of COVID-15 symptoms; for these who are at high risk of
severe iliness

Sabizabulin More studles are being conducted, but o far, showed that it
can lower risk of death by 55% in people who are hospitalized
with moderate to severe COVID-19

S-217622 Showed promising results in a small clinical trial

Favipiravir Some small studies showed that it can clear virus from airway,
but clinical trials proved otherwise and also showed that it did
not speed up recovery from Covid-19

Recombinant ACE-2  Shown promising results against COVID-19 in experiments on
cells and animals; being tested in large-scale trials
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e

Ivermectin Clinical trials showed ne evidence of benefits; researchers have
used a dosage high for humans; WHO did not approve

Cleandrin No evidence that it is safe and effective for Covid-19; FDA did
not approve

Lopinavir & ritonavir  Found that It stop corenavirus from replicating but clinical trials
proved otherwise; N.I.H recommend against using lopinavir and

ritonavir
Hydroxychloroguine  Experiments on animals showed ne benefits in recovering from
and chloroquine Covid-19 or praventing from getting Covid-15; FDA warns about

potential serious side effects to heart and other organs when
_ ' used to treat Covid-19
MONOCLONAL  Effective A - _ _ T
ANTIBODIES Satrovimab Lowered risk of hospitallzation or death by 85%

e May be effective
:-—:-—__,——- E Bebteloviman Expected to work against Omicron
. S— 0E Tocilizumab Showed that it lowered the risk of death due to COVID-19;
T—— recommended for severe COVID-19 patients
Leronlimab Studies shawn that it may calm ‘cytokine storm’ In critically il
and hospitalized patients in New York
Lenzilumab Studies have shown that it reduce the excessive inflammatory
_ response from COVID-19
Not Effective
Bamlanivimab & Does not work against Omicron varniant
gstesevimab
REGEN-COV New studies have shown that it does not work against the
(Casinvimab & Omicron variant
Imdevimab}
CORTICOS- Effective
TEROID Dexamethasone Reduced 28-day mortality in hospitalized COVID-19 patients who

i

were receiving respiratory support; saved a million lives
worldwide based on March 2021 analysis by the British

government
INTERFERONS  May be effective
Lambda (Pegylated Clinical trials showed promising results; reduced risk of death by
Interferon Lambda-la)  B80% when taken within 3 days of Covid-19 symptoms
SNGOD1 Still doing clinical trials, but have showed that it lowered risk of
severe Covid-19 in patients
Rebif Performed poarly in clinical trials; resulted in worse outcomes

for some patients
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CONVALES- May be effective
CENT PLASMA Some studies showed that it lowered deaths from COVID-19,
- target towards patients with an active infection from COVID-19

STEM CELLS Ineffective
Could potentially harm patients and did not show clear clinical
benefit in patients using ventilators

Source: Puckey (2022} Zimmer et al (2022} Murdock (2022)

Discussion

As you can see, there are many different drugs used for COVID-19 patients and depending on
their conditions, their treatment options can vary. However, most of the drugs mentioned
above are used for patients with severe symptoms, People with no or mild symptoms are
recommended to take ibuprofen, which is an anti-inflammatory drug, or acetaminophen,
which is an analgesic and antipyretic drug that relieves fever and bedy aches (Harvard Medical
School, 2022).

Antiviral medications that are used to treat COVID-19 have the ability to limit the virus'
propagation in host cells, but they don't actually kill the virus {Auwaerter & Casadevall.2022).
Nevertheless, the antiviral medications can reduce the illness duration and lessen
complications in some people (Auwaerter & Casadevall, 2022). Monoclonal antibodies are man
-made antibodies (Harvard Medical School, 2022). Antibodies are an important part of our
immune system that the body naturally makes to fight off invaders that have entered the
body (Harvard Medical School, 2022).

There is also a type of steroid drug called Dexamethasone used in COVID-19 patients (Auwaerter
& Casadevall, 2022), Dexamethasone is known for treating inflammation from asthma, Crohn's
disease, and certain cancers (Auwaerter & Casadevall, 2022). In those case, Dexamethasone is
used as an anti-inflammatory drug to relieve the inflammation that is caused by hyperactivity or
autoimmune abnormality from the immune system. Steroids are important in treating Covid-19
because the disease can cause a “cytokine storm’” in some patients {National Institutes of Health
[NIH], n.d). A "cytokine storm™ happens when the immune system is overreactive and releases
‘excessive amounts of proteins that trigger inflammation®™ (NIH, nd). This can result in
“life-threatening complications such as acute respiratory disease syndrome and multiple organ
failure” (NIH, n.d.). A “cytokine storm™ happens due to the fact that when our immune system is
hyperactive, it cannot tell the difference between the healthy cells and foreign invaders, so it
starts attacking our healthy cells (Cleveland Clinic. 2016).

Lastly, there is a convalescent blood plasma therapy, which invelves taking the blood plasma of
a recovered COVID-19 patient and Injecting it to the patient’s body (Mayo Clinic, 2021). When a
person recovers from an illness (convalescence), they successfully produce antibodies so that
their immune system can fight off the virus, and their antibodies can be used to treat or help
someone who is having a hard time fighting off the same virus {Auwaerter & Casadevall, 2022).
This therapy is normally recommended for people with weak immune systems (Mayo Clinic,
2021). In August 2020, the FDA granted an EUA (Emergency Use Authorization} for plasma
antibodies, which means that it is likely to be beneficial and safe for patients. However, based
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on its efficacy and complexity, the FDA then updated its EUA in December 2021 to
permit its usage in outpatients and ‘limited its scope to use in Immunosuppressive
patients and those on immunosuppressive therapies” (Auwaerter & Casadevall, 2022).

It is important to note that most of the drugs used to combat COVID-19 in patients do
not actually Kill the virus, but instead it either limit the virus from replicating or reduces
the severity of the symptoms by suppressing hyperactivity of our immune system, or by
supporting weak immune systems. With that being said, drugs can help people to
suffer less while they are sick. Scientists are still working hard to find more drugs that
are effective for Covid-19.

Conclusion

The drugs used in COVID-19 patients are helpful in interfering with the mechanism that
the virus uses to infect the body. It also supports the immune system, and reduces the
pain from fever and excessive inflammation to the lungs caused by the immune
response to the virus. The drugs for COVID-19 help in treating the symptoms, but they
do not directly kill the virus. Moreover, scientists are still in the progress of developing
and finding effective drugs to annihilate SARS-CoV-2 infecting the human body.
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—— How do supplements help our body fight against COVID-19?
- by Cherish Andreea

Background

Supplements are orally-administered products containing at least one of these ingredients:
vitamin, minerzl, herb, amino acid, or enzyme (NIH, 2020). In general, supplements are con-
sumed as an alternative to obtain missing nutrition when people are sick or unable to obtain
specific nutrients from food, In order to improve and maintain general health (Hasan et al,
2020). Due to the positive benefits supplements have on someone's health, the market on these
products have drastically escalated during COVID-19. Supplements are not marketed as a treat-
ment, prevention, or cure for any disease, since only medicines can legally make such claims.
Sales of supplements increased since the outbreak of COVID-19 as it is marketed for immune
health, with the expectation that it would provide protection from the infection of SARS-CoV-2,
or help reduce the severity of the disease (NIH, 2022) Some nutrients like probiotics help main-
tain beneficial microorganisms in our intestines to break down fibers into short chain fatty acids
that stimulate the activity of immune cells (HSPH, nd.). Some vitamins like vitamin D and C, and
minerals like zinc are known to modulate immune responses and have anti-inflammatory
properties (NIH, 2020). An online survey in Indonesia taken during the COVID-12 pandemic by
4208 respendents in the age of 16, or older, showed that the consumption of supplements had
increased (Nurhayati-Wolff, 2020).

® Feman @ Male

Flgure 7.1 Survey result on the increased supplement intake (o Indonesia from July 931, 2020
‘Note: The survey question wes: "Has your frequency of taking dietary supplements Increased ofter the
outbreak of COVID- 197" (Nurtrayar ti-Wolfl 2020)

e Effects of Supplements on COVID-19

Some of the most common supplements known to be effective in boosting immunity are
vitamin D, vitamin C, and zinc; thus, the majority of people have bought supplements consisting
of those ingredients during this pandemic. Despite the current perception on supplements in
improving immunity, available data so far are still considered to be insufficient to support or
oppose the use of any vitamin, mineral, herb, botanical, fatty acid, or other kinds of supplements
as a prevention or treatment for COVID-12 (NIH, 2022);
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there has been ample misinformation circulating amongst the public concerning
supplements in combating the virus (Speakman et al. 2021). It is Iimportant to address
the role of supplements in this pandemic since many supplements are readily
accessible to the general public without medical oversight. Table 7.1. provides a
summarization of some studies that analyze completed and published clinical trials
regarding some of the most common used supplements for COVID-19.

Table 7.1 Clinkal Findings on The Effects of Suppilemant Intake in COVID-19 Patlents

Vitamin D Known health benefits: Findings:
Vitamin D strengthens our - Vitamin D has decreased the rate of
body's immune system patients to get admitted into the
(innate/adaptive) from any intensive care unit (ICU)

Vltamin C

bacterial or viral ilinesses and
decreases one’s susceptibility in

Patients receiving high-doses of vitamin
D were mostly tested negative for SARS-

getting asthma and acute CoV-2 prior to the third week after
respiratory infection, getting infected,

Sources: Based on a study, vitamin D has reduced
Vitamin D is mainly the mortality risks of COVID-19.

biosynthesized by the body from
the exposure to ultraviolet light
(UVB) from the Sun; it could also
be obtained through foods.

Known health benefits:

Vitamin C is an antioxidant that
fights free radicals that may
damage cells. It also helps limit
inflammation and tissue damage
associated with immune
responses. It has been proven to
have a positive performance in
fighting against the Epstein—Barr
virus,  enterovirus/rhinovirus-
induced acute respiratory
distress syndrome, severe sepsis,
and In mechanically ventilated
patients with acute respiratory
distress syndrome in the ICU.
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People with vitamin D deficiency have a
higher risk of getting infected by SARS-
CoV-2

People with vitamin D deficiency are
commonly people who are older, have
obesity, and have high blood pressure;
these people are often people who
receive more severe symptoms of |
COVID-18.

Countries that have greater mortality
rates due to COVID-19 are countries with
the most people with vitamin D
deficiency

ngs:

Many studies show different results on
the effects of vitamin C on mortality
rates and the length of ICU stays of
COVID-19 patients

According ta one study, the intake of
vitamin C, followed with zinc, did not
have any effects on the mortality rates of
COVID-19 patients,

Based on another study, COVID-19
patients that consumed high doses of
vitamin C stayed longer in the hospital;
however, the length of ICU stay and
moartality rate were not affected.

A separate study aiso discovered that
COVID-19 patients who were on |



Sources: mechanical ventilation and consumed

Yitamin C is found in many fruits vitamin C  supplements had lower
and vegetables: citrus fruits, mortality rates.

tomatoes, potatoes, red and

green peppers, kiwifruit,

broceoll, strawberries, brussels
| sprouts, and cantaloupe |
Zinc Known health benefits: Findings:
Zinc is a2 mineral with antiviral | - Based on a study made on COVID-19

and anti-inflammatory patients that were admitted to a hospital
properties and helps maintain in Spain, patients who were zinc
the integrity of tissue barners. It deficient with zinc levels lower than 50
also helps the body's Immune mcg/dL had worse symptoms, a longer
response and metabolism to recovery, and had higher mortality rates.

work, and plays a role in healing
wounds and having the sense of
taste and smell. Evidence show
that zinc may reduce the
duration of commaon cold
Sources:

Zinc is found in oysters, crab,
lobster, beef, pork, pouiltry,
beans, nuts, whole grains, and

| dairy products

"Sources: DeSoto, 2022 Speakmuan et al, 2020; NIH, 2020; Marshiall, 2021, Macmilian, 2020; Mayo Clinic, 2020

Vitamin C, vitamin D, and zinc are required for proper immune function; a person's
susceptibility to infections could increase when they lack any of these nutrients
(NIH, 2022). Other supplements like botanicals and probiotics are not essential, but
might affect immune function. However, measuring the impact of these supplements
on immune system is challenging since the immune system is a complex network of
organs, tissues, and cells {NIH, 2022). It is also important to follow the recommended
dose for supplement intake as side effects may occur and even have adverse effects
when supplements are consumed at high doses (NIH, 2020).

Conclusion

Supplements help boost immunity in response to COVID-19 by providing our body with
nutrients and microorganisms that are essential to modulate immune response.
Although vitamins, minerals, and other micronutrients derived from supplements do
not particularly treat COVID-19 or directly prevent someone from getting infected by
this virus, consuming supplements in the recommended amount Is beneficial and
effective for our body’s general immune system to counteract the virus' attack since
gaining nutrients only from foods may not be sufficient. Therefore, instead of
supplements being a direct tool that fights against COVID-19, supplements help our
body's immune system work effectively in dealing with the virus's negative impact on
our body and reduces the vulnerability from being infected.
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—— \What are the effects of the massive use of masks and sanitation
products during the COVID-19 pandemic on the environment?
- by Yoon Jin Kim

The Use of Mask and Sanitation Products during COVID-19 Pandemic

When COVID-19 emerged from Wuhan, China, to the world, the impact is not only affecting
human's health but it also significantly affects country’ economy around the world and
everyday routine of human life (Selvaranjan et al, 2021). The use of masks and sanitation
products increased dramatically as more people wanted to suppress the transmission of the
virus and stay healthy. A staggering amount of waste from the pandemic has resulted in about
5,160 to 6,880 tons, including originally dumped wastes, in the ocean (Malin, 2021). A literature
Study by Sangkham (2020) estimated the use of mask and medical waste produced in Asia
during the pandemic (Table 81},

Tuble 8.1 Total Daily Mask Use and Medical Waste Produced in India, China, Indonesia and South Korea

Country Population Total Daily Mask Use (piece)
India 1,581,085.714 381,179,657

China 1439323776 989103299

Indonesia 273753080 158.214,791

South Korea 51272891 14561501

‘Source: Sangkham (2020)
= Environmental Consequences of Mask and Sanitation Product Wastes

Water pollution, plastic pollution, and climate change are common environmental issues as the
result of the rising usage of masks and sanitation products during the pandemic. Most of the
face mask that are available for us to use contains non-degradable polypropylene and/or
polyethylene, polyurethane, polystyrene, pelycarbonate, polyacrylonitrile which are
microplastics that heavily pollutes the environment (Selvaranjan et al, 2021). Excessive use of
disinfectants could also potentially threat living being and ecosystems {Dhama et al, 2021). For
instance, direct contact of strong disinfectant may cause irritation and irreversible damage to
skin and cormea. Environmental consequences of mask and sanitation waste products during
the pandemic is listed in Table 8.2.

foble 8.2, Environmental Consequences of Mask and Saritation Product Wastes

Components of Waste Environmental Consequences
Palypropylene and polyurethane = Enier tood chain via ingestion and cause bioaccumulation of
Toxic microplastic fibers TOXINS.

= - Disturb the aguatic environmen! as thay cause oxldative
damage and delay the growth of marine fish. Discugtions can
lead to further problems in the foad web and fewer
concentration levels of carbon dioxide, which are needed for

aquatic plants to perform photosynthesis and release oxygen
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WHngE 15 Dirds and jpting ver
- When ingested, blocking digestive tract in animals and prevent
themt ] “Jtl,-' {1,  § 1 ro f eyt } [§
| | 2N : - I5ES { 1 Q5 perl Lins
11 MUl ’VH y )M -4“0 |
INTECTIOUS MAsSK r Impraoper disposal of tacemask could act as a medium for

further cutbreak orf COVID-19 as pariiclies tend Lo proliterate
microbes and disseminate food chain or infecting through direct
contact
Sanitation Products
[OC {Volatlie Organic Can potentially t witl ”'.;I»' ke NO, andg CO yielding
Compounds) 04 (Orene) which in ground level could Interfere witt
ISSES reeased from product not VIl irect VERE 1o ind chat ge i imate ous
{ inlight ng more absarbad in ground level
Nitrogen or o! rol While 1t Id encol 120 1he .:._yl"x.‘_;"‘ nereast
contained produdcts [in s0aps) concentrations can lead to algal Blooms, which lower the water
juaity, o £ e Tood web, and decrease th OXVEET el
that plants and hish needs Lo livs
QUAT (Quaternary Ammonium - Tends to repel water so they ¢an "reduce the bicavailability and
Compounds) bt brodegradati winch are crucial 1o aguat:c v
Sodiun \vpocniont (NaQLCl - an be 1 e toxic to plamt i anin | potent ! i
When plants absarb nutrients, they 1 aleo absorb legks
dium hypochionte in the proce nd i
Chlo ( - Could procduce disintat ) h"’."" juct such ash wwetic acids

- May react with organic matter in wastewater producing organic
chlorine compounds that persist as environmeantal contaminant
<|'I.*:>lr o | n Eratl :"’l Kt JOUITIC & OSYSIET

‘Source: Lietal, 202T: Selvaranjanetal, 2021: Dhama ef al 202)

Flgure 81 Mask wasto entangling birds
Scurce-Seivaranjan etal, 202)
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Figure 8.2, Mask waste polluting the ocean and entanging sea animls
Souwrce. Seharanjan et al, 202)

m—— Suggestion
Table 8.1. suggests that countries that do not prioritize sanitation and proper waste
management (ex: India) produce more medical waste per day. As pandemic wastes
such as mask, sanitation products and general medical wastes contain harmful
contaminants and toxic components, the excessive amount of these waste, when
released to the environment with poor waste management can lead to extensive
environmental problems, and even effect human life. Thus, we underline the significant
importance of pandemic waste management being embedded in countries/govern-
ment regulation to mitigate additional environmental damages related to the pan-
demic. Some immediate action that we also recommended to minimize some of the
deleterious effects and improve environmental condition during this pandemic are:
- Cut the strings off the masks when you throw them away to avoid animals from
getting tangled.
- Using eco-friendly masks, Masks from VIDA and Ecomask allow buyers to send their
used masks back toc the brand to be decontaminated and recycled.
- Using eco-friendly sanitation products wisely and not too excessive, Using hydrogen
peroxide for bleach instead of sodium hypochlorite can reduce water pollution
because they are bio-degradable and less toxic than sodium hypochlorite.
- Avoid excessive and unnecessary use of sanitation products to prevent environmental
damage from chemicals.
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Postface

Findings reported in this book answer some of the concerning issues related to the
pandemic in the early of 2022, when the sub-topic was being decided. Those includes
variants of SARS-CoV-2, vaccine regulations significancy to the pandemic, COVID-19
diagnosis tools, lung transplant efficiency, medicine and supplements uses during the pan-
demic, and pandemic related impact on the environment. We acknowledge that COVID-19 re-
lated research has developed rapidly since the beginning of the pandemic following new
findings and new decisions to counteract the negative effects of the virus in humans.

Recently, as cases went down throughout the world, regulations for the pandemic are getting
more relaxed in countries. Booster were applied as new variants are occurring or to simply
maintain immunity against the virus. At the same time, vaccination seemed to degrade the
effectivity of natural immunity, but are still recommended for individuals with compromised
immunity. Now, the occurrence of Omicron sub-variants also raises the concerns of reinfec-
tions.

Researches on medicines and supplements for COVID-19 however, are still perceive to be sig-
nificant and relevant to this pandemic, especially to properly boost immunity and to find/de-
velop medicines that are effective to directly disarmed the virus and counteract its negative
effects in human body. As lung damage caused by COVID-19 is irreversible, lung transplant so
far has been the leading solution to restore this damage and CT-scan will still be a useful diag-
nostic tool with various purposes for COVID-19 patients administered in hospitals.

Even though restriction for the COVID-19 pandemic seems to be more relaxed in many coun-
tries, mask and sanitary products is still widely used throughout the world. The use of mask
and sanitary products even develop to become new customs in some societies. Solutions are
still needed to widely regulate the use and disposal of mask and sanitation products, as well
as to properly manage the pandemic waste.

Even though it might get less relevant as time goes by, we believe that the findings in these re-
ports are significant to understand general things such as: the mechanism of the virus that we
are dealing with in this COVID-12 pandemic; why and how vaccine regulations should be ap-
plied in society based on how big the virus’ threat is but also by how our body works, the body’
natural ability as well as its limitations; how far has the medical field advanced and has
helped in this pandemic, and what are the future opportunities; lastly, why is it important to
be more cautious about our compulsion/habit in using mask and sanitation products during
this pandemic, and how we can reduce its negative effects to our environment.

We are glad for the opportunity to study and discuss about health and environmental issues
during this pandemic and to also report what we are able to learn and come to understand.
We look forward to see what science could offer to the world in giving solutions to is-
sues/problems arising from this pandemic. We hope that together, we could finally overcome
this devastating situation with a positive outcome.

June, 2022
Editor
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'‘But those who hope In the Lord will renew thelr strenath

Ihey will soar on wings like eagles, they will run and not grow weary,

they will walk and not be faint’

(Isaiah 40:31)
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