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Abstract

Severe acute respiratory syndrome coronavirus RESEoV-2, previously 2019-nCoV) taxonomically bedsrto
the Coronaviridae family and genus Betacoronawinas contain other several species are the causevefe human
diseases. Coronavirus disease 2019 (COVID-19) padegistered in Wuhan, China for the first timeDiecember
2019, and it has rapidly spread worldwide via closman relationships. While, the coronavirus paridevas brought
under control in China, the COVID-19 has quicklyegml across the globe, causing important mortafity morbidity
in the whole world. Currently, SARS-CoV-2 outbrdess led to more than 100 million people infectedrerthan 2
million virus-related deaths. Clinical experien@s show that symptoms of COVID-19 are highly hegeneous,
ranging from being asymptomatic and infection teese pneumonia and causing death. COVID-19 patieftés
develop oxidative stress compensated by oxygemapgeOxidative stress makes a major contributigoetthogenesis
of the severe COVID-19 infection. Nursing care fsgoeat importance in preventing these destructiffects of
oxidative stress. Nurses, who were at the forefobtihe covid 19 pandemic process, the role ofesjrasho consider
human beings biologically, psychologically and sdlgi and who believe that human beings are ctitica valuable,
goes beyond just providing care to the sick indiaid
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Introduction CoV-2 has nearly 29.9 kb nucleotides and helically
s¥mmetrical nucleocapsid, which is a positive-sense
single-stranded RNA (+ssRNA) virus (Verma et al.,

(SARS-CoV-2, previously 2019-nCoV) :
. . .* 2020). Structural, accent, and enzymatic protefns o
taxonomically belongs to the Coronaviridae fam”ySARS-CoV-Z play important roles in the

Orthocoronavirinae  subfamily, Sarbecovirus thogenesis of the coronavirus disease 2019

subgenus, and genus Betacoronavirus that cont . : . :
other several species are the cause of severe hu QVID'IQ)' The VITuS 1S usually transmitted via
irect contact or indirect contact of mucous

diseases (Pal et al, 2020; Verma et al, 202(y mbranes with the spilled respirational materials

Studies have shown that genome sequencing o]ethe infected individugl Previoﬁsl study showed

SARSCOV-2 is 96.2% similarity to the bat . : y y study sho
that angiotensin-converting enzyme 2 (ACE 2) is the

) O i 1
coronavirus (BCoV) and 79.6% similarity to SARSreceptor used by SARS-COV-2 to enter into the

CoV, and 50% identical to Middle. Eastermuman cells and the virus is a highly infectious
Respiratory Syndrome (MERS-CoV). respiratory pathogen that is the cause of the COVID
(Verma et al., 2020). Ecologically, there are salver19 (Pal et al., 2020).

types of CoVs, and bats may be natural reservoirs

for a lot of these viruses (Pal et al., 2020). SARS

Severe acute respiratory syndrome coronavirus
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Epidemiology of COVID-19: COVID-19 the COVID 19 was found to associate with
pandemic registered in Wuhan, China for the firshcreasing age. According to age, the highest
time in December 2019, and it has rapidly spreadortality rate was observed in COVID 19 patients
worldwide via close human relationships. In thaged 80 years and older. In mortality risk, largest
whole World, the COVID-19 pandemic cause@crease was observed in the 60—69 years age group
serious health and socioeconomic problems amdmpared with 50-59 years age group (Bananad et
unfortunately the effects of the pandemic will lasal., 2020). For the disease, other host risk factor
for along time (Chen et al., 2021; Yice et al220 include male sex and smoking. Clinical experiences
Initially, quarantine measures such as sociare show that symptoms of COVID-19 are highly
distancing, staying at home, hand washing, wearimgterogeneous, ranging from being asymptomatic
mask and gloves, and a complete lock-down weeand infection to severe pneumonia and causing
implemented in Wuhan. While, the coronavirusleath (Chen et al., 2021). Some individuals may not
pandemic was brought under control in China quiteave any clinical symptom at after SARS-CoV-2
quickly, the COVID-19 has quickly spread acrossfection that asymptomatic individuals play a
the globe, causing important mortality andignificant role in the ongoing outbreak.
morbidity in Italy, then other European countriesAsymptomatic individuals seem to account for
Brazil, United States, and the other countrieshef t almost 40% to 45% of all COVID-19 cases, and they
world. The World Health Organization (WHO)can spread the virus to other persons for a preldng
declared COVID-19 a serious global outbreak, operiod that lasts 14 days or more (Oron & Topol,
March 11, 2020 (Chen et al., 2021). Currenty2020).

SARS-CoV-2 outbreak has led to more than 108

:g'llgferé %ee%ﬂ]i '(rgﬁﬁtleeci’arlnc’;%gi?n 2 million V'rus'using guantitative reverse transcriptase PCR (RT-
" : gPCR) in various human clinical specimens
Clinical Progression and Laboratory diagnosisof ~ (Sputum, nasal secretions, throat swab, feces), vir
COVID-19: The incubation period of SARS-CoV- cultural techniques for the isolation of SARS-CoV-
2 virus may average between 2 to 7 days. TlZefrom clinical specimens, immunological tests for
COVID-19 is characterized by distinct medicathe detection of SARS-CoV-2-specific antibodies
symptoms and signs that include high feveand antigens such as indirect fluorescent antibody
difficulty in breathing, chills, and cough. Thetechnique, rapid immunochromatographic tests,
patients may also present with other some symptomszyme-linked  immunosorbent assay, and
such as fatigue, diarrhea, expectoration, myalgismmunofluorescence techniques. Immunological
and hemoptysis (Pal et al., 2020). Nearly 80% ef thests for SARS-CoV-2-specific IgM and I1gG plays a
COVID-19 patients had a mild illness, 14% okey role in understanding and controlling the
patients developed severe illness, and 5% of gatiewutbreak. Immunological screening may also allow
showed critical illness requiring mechanicathe identification of plasma donors for use as a
ventilation or intensive care. People withpotential therapy for COVID-19 treatment (Renard
comorbidities such as diabetes, chronic obstructi al., 2021). A recent study reported that indieild
pulmonary disease, heart disease, and hypertensidth COVID-19 had at about 1 in 5 chance of getting
and elderly people have an increased risk of severefalse negative result during their COVID-19
illness (Wang et al., 2021). In the disease, mostfection, even if they had actually a positiveules
important problem is respiratory failure; at lelaslf ~ According to the researchers, the false negative RT
of the COVID 19 patients need supplementd?CR test rate for SARS-CoV-2 is extremely high,
oxygen therapy during the intense phase, whikven at its lowest on 3 days after symptom onset or
around 20% of the patients requiring mechanic&lday after virus exposure (Kucirka et al., 2020
ventilation due to they develop to acute respisatorfalse negative results could be obtained both én th
distress syndrome (ARDS). Immunoglobulin Gnitial phase of the COVID-19 and at the “tail €nd
(IgG) antibodies had been measured 10-15 dagé COVID-19 infection due to epidemiologic
after the onset of illness symptoms, and theharacteristics of the virus, such as viral shegldin
remission of the disease correlated with the deereand low viral load, below analytical sensitivity of
of the viral load (Pal et al., 2020). The sevedfy RT-gPCR (Torretta et al., 2020). Other laboratory

urrently, the diagnosis of the SARS-CoV-2 is done

www.inter national jour nal ofcaringsciences.org



International Journal of Caring Sciences September-December 2021 Volume 14| Issue 3| Page 1765

tests include complete blood count, D-dimer, G20OVID-19 but not against the infection, in this eas
reactive protein (CRP), clotting tests, ferritimda vaccinated people can still be infected and cause
procalcitonin identify risk of COVID-19 with spread the virus around. Social distancing, home
greater severity, lactic dehydrogenase (LDH}taying, and use of facemask will still be requited
myocardial damage, thromboemboliccontrol and prevention of COVID-19 pandemic.
complications, and/or worse prognosis. Che8ARS-CoV-2 is an RNA virus, which can easily and
radiography tests may be useful for COVID-19apidly mutate to “escape” the body's immune
diagnosis, particularly when negative result wassponse (Wang et al., 2021).

found in other laboratory tests and there was

compatible clinical picture (Goudouris, 2021). R the SARS-Cov-2 genome, some specific

mutations are being identified during COVID-19
Treatment and New Variants of Covid-19: There pandemic (Chen et al., 2021). New SARS-CoV-2
were study of many numbers of known drugs thatrains emerged in South Africa (known as B.1.351
reported some antiviral activity against COVID-19yariant) and in UK (known as B.1.1.7 variant) and
including Lopinavir/ritonavir ~ (Antiretroviral in Brazil (known as P.1) and this mutations in the
protease inhibitors), Remdesivir (Antiviral drug)spike protein that may change virus-host cell
Favipiravir (Guanine analogue), Chloroquine anthteractions (Wang et al., 2021; Hoffmann et al.,
hydroxychloroquine (Aminoquinolines), Interferon-2021). The spike proteins of the SARS-CoV-2
alfa and beta (Antiviral agent), Ribavirinvariants mediate potent entry into host cell. hd a
(Guanosine analogue), and TocilizumalB.1.351 variants can escape inhibition by
(Recombinant humanized monoclonal antibody/ILreutralizing antibodies. The B.1.351 and P.1
6 receptor antagonist). However, there is stillariants were also less efficiently inhibited byase
discussing for clinical benefits and substantidesi and convalescent plasma from peoples vaccinated
effects of the potential treatment agents for COVIDwvith  mRNA vaccine (Pfizer-BioNTech, Fosun
19 (Lu et al., 2020). Many countries have startddharm) (Hoffmann et al., 2021). The variants might
large scale vaccination programmes for COVID-1Be correlated with changes in both morbidity and
pandemic. The Coronaviridae family have foumortality of the COVID-19 disease (Darby and
major structural proteins of consists of the spikkliscox 2021). The strains have now been detected
surfaceglycoprotein (S), matrix protein (M), a smallto over 50 countries, around the world and this
envelope protein (E), and nucleocapsid protein (Njariant may be more virulent (Wang et al., 2021).

(V_erma et _al., 2920)' The vaqcines express VirlIBsathogenesisof COVID-19: Oxidative Stressand
spike protein, which has great importance for entréfOVID—lg' The immune system is strongly

into the host, the main target of neutralisin . L2
L . . odulated by inflammatory processes and oxidative
antibodies in SARS-CoV-2 infection (Darby ani’;ress, which contribute to the biological processe

Hiscox 2021). Currently, vaccines derived frong)f the human body (Iddir et al., 2020). Oxidative

mactwgted virus, - mRNA, and_ recombmantstress is the result of an imbalance between reacti
adenoviral vectors have already gained approvals

certain govermnments. The first MRNA vaccin &ygen species (ROS) and reactive nitrogen species

. - . RNS) and antioxidant mechanisms, which play
(Pfizer-BioNTech, Fosun Pharm) was received b : . . . .
FDA EUA on 10 December 2020, giving a covID. portant physiological roles in regulating various

19 efficacy of 95% while the second mRNA vaccin!a?:?r:;ge'r??;ti onpm(i:risriﬁfw e 'lellu d'ggﬁv at?grt]Oph:r?g '

(Moderna, NIAID) was approved by FDA EUA a ' . )
week later on 18 December 2020. Many institutior%qetabOIIC adaptation (Laforge et al., 2020;

LT . . chonrich et al., 2020). In long-lasting viral
and companies in China, UK, Russia, and USI fections, high production of free ROS by immune

developed recombinant adenoviral vector that C¥|is at the site of infection triggers oxidativeess

?nxellocrt(ia\f;teo?é/lzcséiﬁgg_ﬁas%?jnii t?z: dit\ilgrfglm\(/aaséciggﬁd there is a close relationship between oxidative
outcomes of a phase 1/2 trial on BBIBP—Cor\%reSS and inflammation exists (Iddir et al., 2020)

: . . . oderate and severe COVID-19 patients often
(Sinopharm, Beijing Institute of Biological Prodsict develop acute respiratory distress compensated by

Co. '.‘td) were repor'ged on 1 January 202;' The%(?(ygen therapy that could cause ARDS and
vaccines are effective in protecting against thgxidative stress. Hypoxia-induced ROS generation
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in mitochondria inhibits oxidative phosphorylationNurses, who were at the forefront of the covid 19
(Chernyak et al.,, 2020). In oxidative stresgpandemic process, took on a consultancy role in the
excessive production of ROS is an important caupeoper and regular nutrition of the patient. Thiero
of tissue damage, which makes a major contributiaf nurses in the Covid 19 process goes beyond
to pathogenesis of the severe COVID-19 infectiomatient care. Nurses, who play a key role in reayci
During SARS-CoV-2 infection, ROS levels in eldethe risk of the coronavirus global pandemic,
patients may increase and it triggers inflammatomyndertake a safe and highly important mission that
tissue damage and overactivation of #®B- integrates all interprofessional teams and
(Schonrich et al., 2020). Furthermore, expressiamommunities in different professions or sectors to
level of the antioxidant enzyme superoxidensure effective communication. The emerging
dismutase 3 (SOD3) decreased in the lungs gfobal pandemics pose high risks for individuald an
elderly patients with COVID-19 and there is relatio communities. Nurses play a large and highly
between COVID-19 and disease severity (Laforge Ehportant role in the provision of healthcare seggi

al., 2020). In addition to, men, who have higheto control the spread of infectious diseases ssch a
susceptibility to oxidative stress, are more prtine COVID-19, which is considered the third leading
severe COVID-19 than women. Insufficient andause of death worldwide, and to take care of
delayed IFN-I response to SARS-CoV-2 causedsdividuals (WHO, 2020).

prolonged virus replication and increased oxidati
stress, which led to a NiEB-driven cytokine storm
resulting in uncontrolled systemic excessiv

inflammatign (Schonrich et al., 2020).‘ Interestingl can last up to fourteen days. It poses a serigesitth
the formation of severe COVID-19 is less AMONGL those who will first cohe into contact with

children than adult due to children’s neutrophiis a . fected people, especially nurses. (Corless et al.

infestion, the oxidative stess state undoubreety | Z018): NUSes play a rucialrole in provicing pob
’ education, not only in the role of practitionerghe

to the severity of disease and needs to be furt : . . . . .
research in field (Laforge et al., 2020). r|§rrevent|on of infectious diseases and in redudieg t

spread of false and incomplete information
Nursing Roles and Challenges in Pandemics : regarding covid 19 (Wen et al., 2020; Choi, Jeffers
Florence Nightingale was one of the first nurseb a& Logsdon, 2020).

pioneers in history to deal with epidemics an
principles of hygiene and sanitation. Nightingal
showed the relati_onship betwee_n infectio_n contr? assist and provide support to people infected wi
and .hand washing for_ effective nursing Carkovid 19. However, nurses are expected to play an
practices (World Economic quur_rl, 2020). Lessp "Sen more pivotal role in preparation forand
Iearngd frqm Flore_nce N|ght|ngales_ nurs".qgnanagement of- the pandemic. The nurses’ role in a
practice during the Crimean War are applied duri

. . . ndemic begins even before a disease has an

\t/C:r %aZ;D d:h?inpgaggiirzlﬁ’ar\:?ﬁgsvﬁlﬁ\;ar?masigigﬁ]?:gportumty to cause widespread devastation
A : ' merican Nurses Association, 2020)

cleanliness standards, learning from data and maore
(Bonnie et al, 2020). The World Healthlt is presented within the scope of nursing
Organization develops strategies, initiatives arkhowledge and skills in practices and regulations
mechanisms to address emerging and recurringgarding screening, disease identification, rapid
epidemics to reduce the impact on affectedhtervention, community participation, inter-
populations and to prevent and prevent internationastitutional ~and  internal  communication,
spread. As this is a new virus outbreak, it is el government reporting and coordination (Corless et
that all COVID-19 protocols will be used andal., 2018). The role of nurses, who consider human
implemented mainly by nurses and healthcateeings biologically, psychologically and socially,
professionals. In addition, nursing leaders shoukhd who believe that human beings are critical and
formulate more practical solutions that are easy t@luable, goes beyond just providing care to tble si
apply and solution-oriented (Corless et al., 2018). individual (American Nurses Association, 2020). It

VBne of the difficulties faced in the process of
COVID-19 is the delay in early identification of
fhfections due to the long incubation period, which

%uring a worldwide response to a novel coronavirus
uch as COVID-19, nurses' known primary role was
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is the brainchild of the team that integrates atirganization of cellular lipids and interactiongtwi
interprofessional teams and communities inuclear receptors (Harbige et al., 2003). An
different professions or sectors to ensure effectivmbalance of FA, such as saturated/unsaturated FAs,
communication to reduce the risk of the latesind omega-6/omega-3 FAs has important
coronavirus global pandemic. In the Covid 19mplications forimmune system homeostasis, which
pandemic war, it was once again revealed that tban foster the onset of allergic, autoimmune, and
value of health professionals, especially nurses wimetabolic conditions (Radzikowska et al., 2019;
actively use their heart and brain and show gre8taioli et al., 2017; Van Elten et al., 2015)

courage, are indispensable (Molina-Mula & Gallo; . . . .
Estrada, 2020). Carbohydrates and Dietary Fiber High glycemic

index-induced acute hyperglycemia and acute
Nurses, who were at the forefront of the covid 1Bsulin response, due to high consumption of
pandemic process, took on a consultancy role in tpeocessed carbohydrates (white flour, refined
proper and regular nutrition of the patients. Iis thsugar), lead to an overload of the mitochondrial
context, they should provide individuals withcapacity and an increase of the production of free
accurate and up-to-date information on proteinsadicals (O’Keefe et al., 2008). Even a single high
fats, carbohydrates, dietary fiber, intake, vitamin glycemic index meal has been associated with an
and A vitamin. The impact of nutrition on recoverymmediate increase of inflammatory cytokines and
from various illnesses is well recognisedC-reactive protein (Monnier et al., 2006). Increhse
Malnutrition can affect duration of hospitalisationevels of TNF- and IL-6 have also been correlated
and impede recovery, and therefore it is important with a higher glycemic index/glycemic load GI/GL
monitor this condition, especially in at-risk graup (Bullo et al., 2013). Even if isocaloric, choosing
such as older adults and those with chronic diseabégher-quality  carbohydrates can  improve
Underlying malnutrition impairs the immunepostprandial glycemia and lower inflammatory
system, potentially making people more vulnerablesponses (lddir et al.,, 2020). In contrast, less
to infections such as COVID-19 and impactingrocessed, low-GL foods, such as vegetables, fruit,
recovery (Holdoway, 2020). nuts, seeds, and whole grains, do not trigger such
adverse post-prandial inflammatory (Egger &
\Bixon, 2009). Increased whole-grain intake (again
r¥vith amounts of fiber even below 5 g/d) has been

; ; : . ssociated with decreased hs-CRP, IL-6, and TNF-
environments of nurses. High quality proteins are aa?nd increased SCFA, markedly decreasing

essential component of an anti-inflammatory d'el?flammation—mediated disease risk (Pol et al.

the consumption of a certain amount of proteins ’3013). Interestingly, dietary fiber consumption in

high biological value is known to be crucial fo . . ; )
- . S . adult Americans has been inversely linked to thle ri
optimal production of antibodies (Li et al., 2007). death from respiratory and in%:actious diseases

Some amino acids modulate the metabolism ar? ark et al, 2011). In this study, for each 10 g

immune functions (Cruzat et al., 2018; Kim et al'i’rqcrease in dietary fiber per day, the mortality-

2018). For instance, arginine supplementatiq lative risk from infectious and respiratory dises
increased the response of T-lymphocytes and © P y

helper cell numbers, and rapidly returned to norm Eoc/re_ased by 34% ano_l 1?% in men and 39% and
T-cell function after operations, compared to cointr 0In women, respectively.

subjects (Kim et al., 2018). In this context, ngrseAlso vitamin A deficiency has traditionally been
should provide appropriate training and care faxssociated with increased risk of infection (Huahg
protein intake. Low protein status, characterizgd tal., 2018). In fact, it is among the most abundant
low albumin or pre-albumin levels, but also lowiro micronutrient deficiencies worldwide, especially in
and vitamin E correlated with lower responses toountries with low protein and meat intake (Ross et
influenza vaccination in the elderly, therebyal., 2010). Furthermore, individuals with low
highlighting the interrelation between variousiitamin A status exhibit histopathological
nutrients and the immune response (lddir et abjterations to the pulmonary epithelial lignin and
2020). Fatty acids (FAs) may significantly altefung parenchyma, resulting in increased risk o§lun
immune responses, including changes in thaysfunction and respiratory disease (Timonedo et

It is very important to diagnose malnutrition reskd
implement appropriate care plans with an effecti
multidisciplinary team understanding in the ca
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al., 2018). This is particularly relevant consideri pandemic: The nursing world has quickly shifted

the effects that COVID-19 has on lung function attention from the World Health Organization's

(Siddiqi, 2020). proclamation of the Year of the Nurse and Midwde t
the COVID-19 pandemic. Nurse.com.

Vitamin D can be taken up from the diet via fishullo, M., Casas, R., Portillo, M.P., Basora, JtrEch,

eggs, fortified milk, and mushrooms, but it carpals R., Garcia-Arellano, A., Lasa, A., Juanola-Falgaron
be synthesized under the skin in the presence ef UV M., Aros, F., & Salas-Salvado, J. (2013). Dietary
light from cholesterol. The active form of vitani glycemic index/load and peripheral adipokines and
calcitriol (1,25 dihydroxyvitamin D), formed inflammatory markers in elderly su_bjects at high
following kidney and liver hydroxylations, is most gg_ﬂ%"‘fgg'ar riskNutr. Metab. Cardiovasc. Dis.
renowned for its regulating role in calcium SRS . .
homeostasis and thusgbone grJ1eaIth, but it has anhen’ Y., Klein, S.L., Garibaldi, B.T,, Li, H., W&,

) . oOsevala, N.M., Li, T., Margolick, J.B., Pawelec, G.
been shown to regulate the immune system. Nursing g | eng, S.X. (2021). Aging in COVID-19:

education is extremely important for adequate vuinerability, immunity and interventiorgeing Res
vitamin intake in the Covid 19 process. Rev, 65:101205.

S Chernyak, B.V., Popova, E.N., Prikhodko, A.S.,
Conclusions. The COVID-19 outbreak causes Grebenchikov, O.A., Zinovkina, L.A., & Zinovkin,

serious health and socioeconom_ic problgms inthe g Ao (2020). COVID-19 and Oxidative Stress.
whole world and new many viral variants are gjochemistry (Mosc), 85(12):1543-1553.

emerging and unfortunately the effects of thenoi, K., Jeffers, K.S., & Logsdon, C. (2020) JAN:
pandemic will last for a long time. As malnutritio  Leading Global Nursing Research: Nursing and the
left undetected and untreated can increase lerigth o Novel Coronavirus: Risks and Responsibilities in a
hospital stay, result in readmissions and impede Global Outbreak. Doi:10,1111/JAN.14369.
recovery, nutritional screening and appropriateorless, I. B., Milstead J. A. and Kirksey K. MO@B)
nutritional care should be an integral component of American Academy of Nursing on Policy, Practice
holistic care for people who have or have had Guidelines: Expanding nursing’s roles in responding

10 . : . to global pandemicsAmerican Academy of Nursing
COVID-19 iliness. In this context, nursing practce on Policy, 66:412-41.

are c,)f great importance. In Fhis review, we highlig Darby, A.C., & Hiscox, J.A. (2021). Covid-19: vania
the importance of_ an optimal status of_relevant and vaccinationBMJ, 23:372771.

nutrients to effectively reduce inflammation andsoudouris, E.S. (2021). Laboratory diagnosis of DV
oxidative stress, thereby strengthening the immune 19.J Pediatr (Rio J).97(1):7-12.

system during the COVID-19 crisis. Increasedioffmann, M., Arora, P., GroR, R., Seidel, A., Hiotm
global human mobility and urbanization are shape B.F., Hahn, A.S., Kruger, N., Graichen, L., Hofmann
the conditions for future epidemics and pandemics Winkler, H., Kempf. A., Winkler, M.S., Schulz, S.,
such as COVID-19 outbreak. In all fields scientific Jack, H.M., Jahrsdorfer, B., Schrezenmeier, H.,

studies will provide new insights to humanity and Muller, M., Kleger, A., Munch, J., & Pohimann S.
. . . (2021). SARS-CoV-2 variants B.1.351 and P.1 escape
open new paradigms in pandemic control and from neutralizing antibodies.Cell, 20:S0092-

prevention. 8674(21)00367-6.
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