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ABSTRACT

At the end of 2019 a novel vi rus, severe acute respiratory syndrome coronavirus 2 (SARS -CoV-2), causing severe acute
respiratory syndrome expanded globally from Wuhan, China. In March 2020 the World Health Organization declared the
SARS-Cov-2 virus a global pandemic. Severe Acute Resp  iratory Syndrome Coronavirus 2 can attack lung cells because
there are many conserved receptor entries, namely Angiotensin Converting Enzyme -2. The presence of this virus in host
cells will initiate various protective responses leading to pneumonia and Acu te Respiratory Distress Syndrome. This review
aimed to provide an overview related to this Corona Virus Disease 2019 (COVID -19) epidemiology, pathophysiology,
diagnosis, management and future perspective. We searched PubMed, Medline, Embase and Scopus dat abases for Severe
Acute Respiratory Syndrome Coronavirus -2, Middle East respiratory syndrome -related coronavirus and Severe Acute
Respiratory Syndrome Coronavirus. Full texts were retrieved, analyzed and developed into an easy -to-understand review.
Althoug h only when the pandemic ends it will be possible to assess the full health, social and economic impact of this

global disaster, this review represents a picture of the current state of the art. In particular, we focus on public health

impact, pathophysiol ogy and clinical manifestations, diagnosis, case management, emergency response and preparedness.

The Ministry of Health and Family Welfare, Government of India and ICMR (Indian Council of Medical Research) has
formulated guidelines, advisories for social di stancing protocol, diagnosis, management, do
material.
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INTRODUCTION: 08:00 IST there were 89,995 Active Cases, 86,983 Cured/
Discharged, 1 Migrated and 5,164 Deaths in India.
he global pandemic of novel coronavirus diseasRecovery rate has improved significantly with 47.40%
2019 (COVID19) caused by severe acuteamongst COVIBD19 patients (on 30.05.20an increase of
respiratory syndrome coronavirus 2 (SARBV-2) 4. 51 % i n t he recovery rate
began in Wuhan, Chip in December 2019 and wasrecovery rate of 42.89%. (WHG).
identified as a pandemic by the World Health Organizatiomhe Covid19 is very similar in symptomatology to other
(WHO) on March 11, 2028. As of May 30, 2020, more viral respiratory infections. Cases vary from mild forms to
than 59 million people were confirmed to have beesevere ones that can lead to serimedical conditions or
infected and tested positive for COMVD®, with over even death. It is believed that symptoms may appear in 2 to
367,166 deths worldwide ¥. COVID-19 was first 14 days, as the incubation period for the novel coronavirus
identified and isolated in the respiratory tract of patienteas not yet been confirmdd. Symptomatic transmission
with pneumonia in Wuhan, chind “.  The virus was refers to transmission of SARSoV-2 from persons with
identified as a novel enveloped RNA betacoronavirus thaymptoms. Epidemiology and virologic studies sugest that
has been named as Severe Acute Respiratorgr8yme transmissionmainly occurs from symptomatic people to
Coronavirus 2 (SARE0V-2) Pl. As on 31 May 2020, others by close contact through respiratory droplets, by
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direct contact with infected persons, or by contact withlistress syndrome (ARDS), sepsis and septic shock,
contaminated objects and suréa€’. Clinical and virologic thrombbembolism, and/or multiorgan failure, including
studies that have collected repeated biological samplesute kidney injury and cardiac injud®. Older age,

from confirmed patients demonstrate that shedding amoking ™ and underlying noncommunicable diseases
SARSCoV-2 is highest in the upper respiratory tract(NCDs), such as diabetes, hypertension, cardiac disease,
(URT) (nose and throat) early in the course of the diseas@ronic lung disease and cancer, have lvepaorted as risk

(1 within the first 3 days from onset of symptofls The factors for severe disease and death, and multivariable
incubation period for COVIEL9, which is the time analyses have confirmed older age, higher sequential organ
between exposure to the virus (becoming infected) arfdilure assessment (SOFA) score andiber > 1 ug/L on
symptom onset, is, on averagé65days, but can be up to admission were associated with higher mortdlity* (see

14 days. During this period, also kmo as the Table?2). This study also observed a median duration of
Apresymptomatico period, simlmMRNA detettienc df @0 dpys (IQR ATH.0cian b e
contagious, from 113 days before symptom ond¥. It is  survivors, but COVIB19 viral RNA was detectable until
important to recognize that presymptomatic transmissioieath in norsurvivors. The longest observed duration of

still requires the virus to be spread via infectious droplets eiral RNA detection in survivors was 3ags!*? %

by direct orindirect contact with bodily fluids from an
infected person. An asymptomatic case is a person infect
with SARSCoV-2 who does not develop symptoms.

géDVID—19 is associated with mental and neurological
manifestations, including delirium or encephalopathy,
agitation, stroke, meningencephalitis, impaired sense of
smell or tasté™ anxiety, depression and sleep problems.
=e=Total Samples Tested = Total Confirmed Cases In many casesheurological manifestations have been
reported even without respiratory symptoms. Anxiety and
depression appear to be common amongst people
hospitalized for COVIB19, with one hospitalized cohort
™ set? from Wuhan, China, revealing over 34% of people
i § experiencingsymptoms of anxiety and 28% experiencing
. § symptoms of depressiof”’. An observational case series
3 ! i from France found that 65% of people with COVID in
e e e S P T O/ (P S intensive care units (ICUs) showed signs of confusion (or
S MoAIY 1 CNR (U0 00 0oy 02 080 delirium) and 69% experienced agitatidfl. Delirium, in
‘ particular, has been associated with increased mortality risk
Figure: 1 Data source MOHFW and ICMR in the context of COVIBL9 ™. Moreover, there have been
While most people with COVIEL9 develop only mild concerns related to acute cgrebrovasqular di§ease (incIuding
ischaemic and haemorrhagic stroke) in multiple case series

(40%) or modeate (40%) disease (seeTable 2), " !
. . . from China, France, the Netherlands, and the United States
approximately 15% develop severe disease that require America 5183819 Cace reports of GuillaiBarré

oxygen support, and 5% have critical disease with

complications such as respiratory failure, acute respiratoR - meningancephalitis among people with
P P y ) P OVID-19 have also been reporté¥?,

Table: 1 Symptoms and risk factors assdetwith COVID-19

Clinical presentation Presenting signs and symptoms of COMID vary.

Most persons experience fever {89%), cough (5882%), fatigue (4%70%), anorexia (4®4%), shortness
of breath (3140%), myalgias (11135%). Other nosspecific synptoms, such as sore throat, nasal conges
headache, diarrhoea, nausea and vomiting, have also been réfotteds of smell (anosmia) or loss of tas
(ageusia) preceding the onset of respiratory symptoms has also been f&horted

Older peopleand immunosuppressed patients in particular may present with atypical symptoms such ag
reduced alertness, reduced mobility, diarrhoea, loss of appetite, delirium, and absencéd?df fever

Symptoms such as dyspnoea, fever, gastrointestinps{@lIptoms or fatigue due to physiologic adaptation
pregnant women, adverse pregnancy events, or other diseases such as malaria, may overlap with syi
COVID-19%%,

Children might not have reported fever or cough as frequently as &dults

Risk factors for severe| Age more than 60 years (increasing with age).
disease

Underlying noncommunicable diseases (NCDs): diabetes, hypertension, cardiac disease, chronic lun
cerebrovascular disease, chronic kidney disease, immune supprm@sdicancer have been associated
higher mortality.

Smoking
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Table: 2 COVID-19 disease severity

Mild disease Symptomatic patients (Table 1) meeting the case definition for CE&@Iwithout evidence o
viral pneumonia or hypoxia.

See the WHO website for most upo-date case definitiorfd.

Moderate disease| Pneumonia Adolescent or adult with clinical signs of pneumonia (fever, cough, dyspnoea, fast bre
but no signs of severe pneumoni a, inclu

Child with clinical signs of norsevere pneumonia (cough or difficulty breathing + f
breathing and/or chest indrawing) and no signs of severe pneumonia.

Fast breathing (in briddt mohmihis) :y@<a5®; mo(

While the diagnosis can bmade on clinical grounds; chest imaging (radiograph, CT s
ultrasound) may assist in diagnosis and identify or exclude pulmonary complications.

Severe disease Severe pneumonig Adolescent or adult with clinical signs of pneumonia (fever, cough, dyspfiast breathing
plus one of the following: respiratory rate > 30 breaths/min; severe respiratory distress; o
< 90% on room air.

Child with clinical signs of pneumonia (cough or difficulty in breathing) + at least one g
following:

A Ce oyanosislor SpO2 < 90%; severe respiratory distress (e.g. fast breathing, g
very severe chest indrawing); general danger sign: inability to breastfeed or drink, letha
unconsciousness, or convulsidits

A Fast breat hi<Rg moinn hist & &nd6r; m$2ny a b 6 ;

While the diagnosis can be made on clinical grounds; chest imaging (radiograph, CT
ultrasound) may assist in diagnosis and identify or exclude pulmonary complications.

Critical disease Acute respiratory| Onset: within 1 week of a known clinical insult (i.e. pneumonia) or new or worse
distress syndromg respiratory symptoms.

ARDS
( ) Chest imaging: (radiograph, CT scan, or lung ultrasound): bilateral opacities, not

explained by volume a@rload, lobar or lung collapse, or nodules.

Origin of pulmonary infiltrates: respiratory failure not fully explained by cardiac failure
fluid overload. Need objective assessment (e.g. echocardiography) to exclude hydrostat|
of infiltrates/oedemd no risk factor present.

Sepsis Adults: acute lifethreatening organ dysfunction caused by a dysregulated host respo|
suspected or proven infection. Signs of organ dysfunction include: altered mental

difficult or fast breathing, low oxgen saturation, reduced urine output, fast heart rate,

pulse, cold extremitiesor low blood pressure, skin mottling, laboratory evideng
coagulopathy, thrombocytopenia, acidosis, high lactate, or hyperbilirubinemia.

Children: suspected or provenn f e ¢ t i 0 n -based dysténic 2nflammatory respon
syndrome (SIRS) criteria,e of which one must be abnormal temperature or white blo
count.

Septic shock Adults: persistent hypotension despite volume resuscitation, requiring vasopressaintain
MAP O 65 mmHg and serum |l actate | evel

Children: any hypotension (SBP < 5th centile or > 2 SD below normal for age) or two or
of the following: altered mental status; bradycardia or tachycardia (HR < 90 bpm or > 16|
in infants and heart rate < 70 bpm or > 150 bpm in children); prolonged capillary refill (>

or weak pulse; fast breathing; mottled or cool skin or petechial or purpuric rash; high |
reduced urine output; hyperthermia or hypotherfi&!

Origin and Structure of SARS-CoV2 subunits namely S1 and S2. Part S1 is responsible for the
. . ; . determination of the host virus range and cellular tropism
A sample isolation frpm pneumonia patients who Were ot the receptor binding domain make while S2
some of the workers in the Wuhan seafood marketﬂfour}gncﬁons to mediate virus fusion in transmitting host cells
that strains of SARE0V-2 had a Ier)gth of 29.9 kB © 3 The nucleo capsid known as N protein is the
ﬁltéltﬁﬁ]ranﬁ ?Ifé R&E(SZ())V-ZI 2?)5 :gtuerir:na'snmsglucglr\?élzroée'?é)structural component of CoV localizing in the endoplasmic

9 sp glycop ' °10p reticulumGolgi region that structurally is bound to the
glycoprotein, membrane (M) glycoprotein, and

nucleocapsid (N) protein, and also several accessonucleic acid material of the vis. Because the protein is
roteins F[)zg] The ps ike or S alvcoprotein is a Dbbund to RNA, the protein is involved in processes related
P ) P glycop t%) the viral genome, the viral replication cycle, and the

transmembrane protein with a molecular weight of aboyt,, - response of host cells to viral infectidfis™. N

150 kDa foun(_j in the outer _porti_on of the_ virus. S protein rotein is also heavily phosphorylated and sutgbso
forr_n_s homqtrlr_ners protruding n the viral surface amﬁead to structural changes enhancing the affinity for viral
facilitates binding of envelope viruses to host cells bﬁNA [29]

attraction with angiotensinonverting enzyme 2 (ACE2) '

expressed in lower respiratoryatt cells. This glycoprotein

is cleaved by the host cell furlike protease into 2
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Figure: 2a. Schematic diagram of the SARRV-2, Figure 2b. Structure of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS)

Anothe important part of this virus is the membrane or MSyndrome (ARDS), but also experience disorders of heart,
protein, which is the most structurally structured proteikidneys, and digestive tract.

and plays a role in determining the shape of the viruy N
envelope. This protein can bind to all other structurdl ARSCoV-2:Virology and Drug Targets

proteins. Binding with M protein dips to stabilize SARSCoV-2, a singlestranded RNAenveloped virus,
nucleocapsids or N proteins and promotes completion tdrgets cells through the viral structural spike (S) protein
viral assembly by stabilizing N proteRNA complex, that binds to the angiotensaonverting enzyme 2 (ACE2)
inside the internal virion. The last component is theeceptor®!. Following receptor binding, the virus particle
envelope or E protein which is the smallest protein in thases host @l receptors and endosomes to enter cells. A
SARSCoV structue that plays a role in the production andhost type 2 transmembrane serine protease, TMPRSS2,
maturation of this viru§Y. facilitates cell entry via the S protefit. Once inside the

In supporting the process of entry of the virus into the hogf“' viral polyproteins are synthesized that encode for there

. . e = icasetranscriptase complex.hE virus then synthesizes
cell, SARSCoV2 binds to the ACE2 receiver that is h|ghlyp °H
expressed in the lower respiratory tract such as type IﬁNA Mia % RNAdependent RNA polymerase. Structural

alvedar cells (AT2) of the lungs, upper esophagus anHroteins are synthesized leading to completion of assembly

stratified epithelial cells, and other cells such as absorpti d release of viral particle®”*\ These viral life cycle

enterocytes from the ileum and colon, cholangioc te%eps Bipvie Potential targets for drug therapy (Rpur
' glocy romising drug targets include non structural proteins (e.g.,

myocardial cells, kidney proximal tubule cells, and bladdeé—chymotrypsinlikeprotease papain like protease, RNA
urothelial cells'®¥. Therdore, patients who are infected : : ’ .
E.(‘Jependent RNA polymerase), which share homology with

with this virus not only experience respiratory problem . "
such as pneumonia leading to Acute Respiratory Distre8§her noyel o Onaviruses (nCoVs). _Add|t|onal drugo]targets
include viral entry andmmune regulation pathwaifs‘?' s

e I =
( (= i \ *
P \MACROPH/\L.[\ V

— \>o
SARS-CoV-2 < W7 N

%)
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Figure: 3 Simplified Representation of Severe Acute Respiratory Syndrome Coronavirus 2-(SAR8 Viral Lifecycle and Potential Drug Targets

Pathophysiology and Clinical Manifestation 4],

The transcription works through the replication
transcription complex (RCT) organized in double
membrane vesicles and via the synthesis of subgenomic

RAs (sgRNAs) sequences. Of note, transimipt

The pathogenetic mechanism$ SARSCoV-2, its viral
structure and genome must be considered. Coronaviru
are enveloped positive strand RNA viruses with the Iargeis o I

) rmination occurs at transcription regulatory sequences,
known RNA genome80-32 kbwith a S0cap structure and located between the smlled open reading frames (ORFs)

30-poly-A tail. Starting from the viral RNA, the synthesis . .
of polyprotein 1a/1ab (ppla/pplab) in the host is realizettglat work as templates for the production of sub genomic
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mRNAs 2. In the atypical CoV genome, atleast six ORFEOVID-19 from other viral respiratory infections. Other,
can be present. Amonpdse, a frame shift between ORFldess common symptoms have included headaches, sore
and ORF1b guides the production of both ppla and ppl#iroat, and rhinorrhea. In a subsetpatients, by the end of
polypeptides that are processed by virally encodetthe first week the disease can progress to pneumonia,
chymotrypsinlikeprotease (3CLpro) or main proteaserespiratory failure and death. In addition to respiratory
(Mpro), as well as one or two papdike proteases for symptoms, gastro intestinal symptoms (e.g., nausea and
producirg 16 nonstructural proteins (nsp&y. Apart from  diarrhea) have also been reported and in some patients they
ORFla and ORF1b, other ORFs encode for structuraiay be the presenting complaint. Respiratory droplet
proteins, including spike, membrane, envelope, antlansmission isthe main route and it can also be transmitted
nucleocapsid proteins and accessory proteic cH&if8.  through persotto-person contacts by asymptomatic carriers
Di erent CoVs pr es adadccessopye®®al structural a

proteins translated by dedicated sgRNAs. Pathophysiology: .

and virulence mechanisms of CoVs, and therefore also ﬁagnoss

SARSCoV-2 have links to the function of the nsps andA confirmed case is a suspect case with a positive
structural proteins. For instance, research has underlinatblecular testSpecific diagnosis is by specific molecular
that nsps are ablto block the host innate immune responsgests on respiratory samples (throat swab/ nasopharyngeal
43 Among the functions of the structural proteins, theswab/ sputum/ endotracheal aspirates and bronchoalveolar
envelope has a crucial role in virus pathogenicity as lavage). Virus may also be detected in the stool and in
promotes viral assembly and release. severe cases, the blood. It must be maimered that the
emultiplex PCR panels currently available donot include the
EBVID-19. Commercial tests are also not available at
O&]resent. In a suspect case in India, the appropriate sample

The pathogenic mechanism that produces pneumonia se
to be particularly compleX*? . The data so far available

seem 1o indicate that the viral infection is capable as to be sent to designated reference labs in India or the

producing an excessive immune reaction in the host. ational Institute of Virology in Pune. As the epidemic
some cases, a reaction takes place, which as a whole is gy ' P

|l abel |l ed a fcytecks axtensi tissue rﬁr§qress?sh ceomr_%erc_:ial tests will become availat_)l_e. Other
damage. The protagonist of this storm is interleukin 6 (ILahi(t)éatcoerﬁ/ clgl:/ﬁts‘tilgaljlsounasil a;%r;ZT%Lyloranﬁgfg'xé ng
6). IL-6 is produced by activated leukocytes and acts on‘l% h g | h y i <1-OOﬂ b y
large number of cells and tissuéd. It is able to promote yimplopegias, a lymp pcyte coun as _been
the di erentiation of d@&wthl %ﬁ uﬁt%dcw#h}s vgr? d|se%age Trﬂ%F{'aEEg:gt coturﬁ G usnﬁuy
of some categories of cells, and inhibits the growth o ?)r ?dolr)rtn dly IOV\tI Thl T and I are gvlan:rﬁ h
others. It also stimulates the production of acute phag??)\ézﬂiitonlijn plre(ilceell Cr;gn"}nﬁ;g?ea;e gzg{ae r)i/arllti)nrcfrggti.on '9
proteins and plays an important role in thermoregulation, i he ALT/AST rothrgmbin time. creatinine -Bimer.
bone maintenance and in the functionality of the centrfaPK nd LDH pm be elev t,d nd hi h level ’ .
nervous systeff®. Although the main role played by & a ay be elevaled a gnh 'evels are

; ; ; ssociated with severe.djsease. The chesayX(CXR)

is proi npammatory, |t-cn¢)rammeh%8> h (M8 SEYELE O .
e ects. -6 it ne me e IS IuSrlglliré‘idisseh};)svésbl?l!:ju{g @r nli Ellls m%?r;eiebngtiti\rﬁea);n%esm;::ri?i?:l I(rZ]T
diseases, infections, autoimmune disorders, cardiovascuf&t ¢ P :

diseases and some types of caritérlt is also inplicated Imaging generally shows infiltrates, ground glass opacities

into the pathogenesis of the cytokine release syndron? SN0 segmen_tal conso_lldat|or_1. It is Igl_solabr_g)rmal 'rf‘
(CRS) t hat is an acute s yagyp%tolwla_tlg patlle%tsé %atﬁpﬁsawltrbnroimmg )?Vﬁ g me
characterized by fever and multiple organ dysfunctfin I0¥_ver resr?uatot:y tract (Eivo vemelgb\lllgll‘gqt, abnorTaI
The virus might pass through the mucous membrane%a scans have een usel ag}nosde_ . n suspfech
especially nasal and larymaucosa, then enters the IungsC ses with negative molecular diagnosis; many of these

through the respiratory tract. Then the virus would attacP<"’lt'emS had positive molecular tests on repeat testifig

the targeting organs that express angiotensin convertiffigeatment & Management
enzyme 2 (ACE2), such as the lungs, heart, renal systelmh . . : .
and gastrointestinal traé*. The virus begins aecond ere 1s no speclyc an tivira
sitack causing the patie fONRILLY I YT YL e
7 to 14 days after onset. B lymphocyte reduction may occ £ . 3: ptorr ¢ ’ i fyg tient py'thp

early in the disease, whichmay ect anti bo m Orr’\geq: [Pent Iptggygntion for patients with severe

in the patient. Besides, t egtion; Me grm%l'yafeptllt)at}o?may%edw CE Ay N §A5SS o ¢
with diseases mainly containing - wer e si gO rf:sgwgt M 'IW refractory fo oxygen t eyawhereas .
increased, which also contributed to the aggravation of tﬁlﬁmo[s%/]namlc support is essential for managing septic
disease around 2 to 10 days after onset. The clinical OCk. ’ Di erent strategles can

spectrum of COVID19 varies from asymptomatic or severity of the patient and local epidemiology .
paucisymptomatic  forms  to  clinical conditions CutPatients with COVIBL9 should stay at home and try to

gparate themselves from other people in the household.

characterized by severe respiratory failure that necessitaie‘he should wear a face mask whertlie same room (or
mechanical ventilation and support in an intensive care un y

vehicle) as other people and when presenting to health care
of sepsis, septicshock and multiple organ dysfunctio?lettings' Disinfection of frequer_1t|y touched sur_faces_ is a_lso
syndromes (MODSY¥®. Pneumonia appears to be the mosyPortant. Th_e Op“”_“a' d_”ra“or.‘ of h_ome_ isolation is
frequent serious manifestation of clinical features includ ncertain, but in consideration of incubation time around 14
fever (not in all), cough, sore throat, headache, fatigu ays W't.hOUt symptoms (fever,_ dyspnoea, others) are
onsidered su cient to end h

headach, myalgia and breathlessne88. There are no °“.
speciyc <clinical features W'Eh hsgspecte(g 2h do%@%medr Céol\"(]f9 ahBWIe yseve&ei st
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disease that warrants hospital care. Management of suzdime effect. Chloroquine has been used for a long time to
patients consists of ensuring approprietiection control, treat malaria and showed positive outcomes in patients.
and supportive care. Patients with severe disease often néenthermore, Hydroxychloroquine showed a significant
oxygenation support. High ow o xy gen a n deffeativemssrovkdl snfracedlar pathogens such as Coxiella
positive pressure ventilation have been used. Some patiehtgnetii, the agent of Q fevé¥. The French open label,
may develop acute respiratory distress syndrome ambn randomized clinical trial was promising and the first
warrant  ifubation with  mechanical ventilation; clinical trial of these medications in COVII® patients.
extracorporeal membrane oxygenation may be indicated ihe effect of Hydroxychlomguine was significant because
patients with refractory hypoxia. it showed reduction in the viral load when it compared with

. . : . the control group . Moreover, the effect of
The main pharmacological experimental options are g3

Glucocorticoids should not be used in patients Witmydroxychloroqume was significantly more potent when

. o zithromycin was added to the patients according to their
COVID-19 pneumonia ueks there are other IndIC"jlt'onsclinical need. However, clinical followp and occurrence

é?é%.ései)ég%%rbgﬂ?c%coorfticg?drgnr:;v:%sgg:]cg\éiog:tlg:jorﬁ{#f adverse effects were not discussed in the paper; further
' ork,should be done on these medicines with the aim. of
68!

an increased risk for mor d’jbéin'g hé morbidity Bnf m6rt§li{1ytofSCO\\ﬁflfD o 1 npL

and delayed viral clearance in patients with Middle Ea%ﬁthough these two medicines V& shown promising

ﬁfhpéLatﬁr){h2yn\(,jvreorg]3vi3%r|onf§/g§?n(mgff\gmgﬁ,ﬂé activity against SARSCo0'2, there is a risk of arrhythmia
9 y y 9 associated with their administration. Therefore caution is

acute respiratory syndrome (SARS), there was no 9oQ quired for use at higher cumulative dosa

. , es. It is
evidence for beneyt, and t r a . rsuasi_V ades C €
adverse shortand longterm harm®® SX] A number of recomménded tRat théir' Tse iR susgected/confl nfed
. oo X : .. COVID-19 is to berestricted to hospitalized patients. On
investigational agents are being explored for antivir arch 30th, 2020 the U.S Food and Drug Administration

treatment of COVIB19, and enrolment in clinical trials US EDA) has issued an emergency use authorization

should be discussed with patients or their proxies. Certa . .
investigational agents have been described in observatio %IUA) for Chloroquine and Hydroxychloroquine to treat

; Sl ; o [71

studies or are being used anecdotally based on in vitro rtlents hospitalized with Covit ™.

extrapolated evidence as Arbidol, Cemutstanesylate, Lopinavir/itonavir, a US Food and Drug Administration

Chloroquine  and hydroxychloroquine, Lopinavir, (FDA)- approved oral combination agent for treating HIV,

Darunavir, Ribavirin, Remdesivir, Fevipiravir, Tocilizumab demonstrated in vitro activity against other novel corona

etc. viruses via in hibition of &hymotrypsinlikeproteasd™ "

and appears to have some actidiyainst MERSCoV in

animal studied™. However, there was

Yme to clinical improvement or mortality at 28 days in a

randomized trial of 199 patients with severe COMI®
iven lopinavirritonavir (400/100 mg) twice daily for 14
ays in addition to standard care versus those nebeived

n& 6] :
. A N andard of care alonB®. No published SARE0V-2
interest for treating COVIEL9 based on invitro data ..o jata exist for lopinavir/ritonavit’” A systematic

suggesting activity against SARS. This observational da#a

. . . . VD eview of lopinavir / ritonavir for the treatment of SARS
can not e_stabhsh the_efﬂca_cy of umifenovir for CO. "..and MERS found limited available studies, with most of
but ongoing RCTs in China are further evaluating thi

these investigatig SARS.
agent.

Umifenovir (also known as Arbidol) is a more promising
repurposed antiviral agent with a unique mechanism
action targeting the Sprotein/ACE2 interaction and
inhibiting membrane fusion of the viral envelof®. The

agent is currently approved in Russia and China for t
treatment and prophylaxis of influenza and is of increasi

Ribavirin, aguanine analogue, inhibits viral RNA
G8pendent RNA polymerase. Its activity against other
nCoVs makes it a candidate for COVID treatment!®

No evidence exists for inhaled ribavirin for nCoV
treatment, and data with respiratorynsytial virus suggest
inhaled administration offers no benefit over intravenous
Edministration.”g]

Camostat mesylate, an approved agent in Japan for the tr
ment of pancredts, prevents nCoV cell entry invitro
through inhibition of the host serine protease
TMPRSS#Y.  This novel mechanism provides an
additional drug target for future research. SAB®/-2
uses the ACE2 receptor for entry into the host &8lIThis
discovery has stimulated discussions about whether AC
inhibitors and/or angiotens in receptor blockers majRemdesivir, formally known as G&/34, is a novel
potentially treat COVID19 These drugs up regulate ACE2nucleotide analogue monophosphate prodrug that
receptors, which could theoretically lead to worse outcomesidergoes metabolism to an activea@enosine nucleoside
if viral entry is enhancéd!. tri phosphate analogue. Currently, remdesivir is a
. . - ... promising potential therapy for COVHD9 due to its broad
ﬁhlo\:c&?gmeaasnd \?v)éﬂroxgghlzrr?ﬁ?uénz ga\:szrg'\t”ril ?Cgv'tygpectr_ m, eotentiin vistrq activity against several nCoVs,
Chloroquine and hydroxychloroquine appear to block vira{Pau(a! 9 SAh.éCO\EZ with EC.SO and host polymerase
entry into cells by inhibiting glycosylation of host selectivity against the Ebola V"[E.% Th_e compassionate
receptors roteolytic  processing, and al use_of _remdeswlr through an mve_sﬂgaﬂonql new drug
AN < = i @S application has been described in various stutfi¢é. Any
acidification and on activity against many p clinical impagct of remdesivir on COVH29 remains
inpammatory cytlodnd ns)s 5 e pag

Chloroquine phosphate and Hydroxychloroquine Werlej%kndwn'

reported in this review and showed favorable outcomes Favipiravir, previously known as-T05, is a prodrug of a
the recovery of COVIBEL9 patients®® ", The mechanism purine nucleotide, favipiraviibofuranosyis -Njphosphate.
of action on viruses for these two medicines is likely th@he active agent inhibits the RNA polymerase, halting viral
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replication. Mo s t of f a vthip panticalariaread and thpleegon bfidonors with highd at a
rederived from its influenza and Ebola activity; howeverneutralizing antibody titer€®!.

the agent also demonstrated broad activity agairtstrot
RNA viruses®® No published SARE0V-2 invitro data
exist for favipiravir. Tocilizumab is a recombinantSince at this time there are no approved treatments for this
humanized monoclonal antibody which binds to thénfection, prevention is crucial. Several properties of this
interleukin6 (IL-6) receptor and blocks it from virus make prevention difficult namely, nepeific
functioning. It is used for patients with seve€®VID-19 features of the disease, the infectivity even before onset of
and elevated 16 levels; the agent is being evaluated in &ymptoms in the incubation period, transmission from
clinical trial 4, asymptomatic people, long incubation period, tropism for

mucosal surfaces such as the conjunctiva, prolonged

Moreover, limited evidence are available for baraticinib, %uration of the illness ahtransmission even after clinical
numbassociated kinase (NAK) inhibitor, with

particularly higha ni ty f or the ki nreafgs\./”eery' I%otl Hen c:f cogﬁk}n}eq/%ﬁs%qecte%lc?ses tW'th
regulator of clathrirmediated endocytosis, anakinra, anhmc;m;. gﬁcs)ilg beom(;aoldS Jv?&osu?ﬁnht to allsvx\//(?grlt?elsot?uition
anti IL-1, used in some UTI settings in Lombardy, Italy, fvi Patient gh Id b kgdt raol ical
and faviparavir a RNAlependent RNAolymerase ofvirus. Fafients shouid be asked to weamaple surgica
inhibitor.  Patients with hypercapnia, hemodynamicmaSk and practice CC.)UQh hygiene. C_areglvers should be
instabiity, multiorgan failure, or abnormal mental statusazlai?]ttoar\:\gaaasi Sﬂggégalh;];zﬁ!h;lr';g rsnairr;ne_rrﬁgm as
should generally not receive HFNO, although emergmgreatest risk in COVIEL9 is transmission to healthcare

data suggest that HFNO may be safe in patients with mil A
moderate and neworsening hypercapni& %! In positive workers. It is |_mportant0 protect healthcare Work_er_s to
ensure continuity of care and to prevent transmission of

patients with a EDimer value fourtimes higher than the . . . . .
normal limit, and without anticoagulant contraindicationsg]r?sré?np;?h%tg:; gant(ljeigtsbl;/ngeir?(?;\alt*en;gotr;agsgltiifzsct%us
an anticoagulation therapy is recommentiéd agents (highly pathogenic H5N1 and SARS), by €hina
Interestingly, there is hypothesis of the link betweemational Health Commission, infection control measures
angiotensin converting enzyme (ACE) inhibitors andecommended are those for category A agents (cholera,
COVID-19. Indeed, BRS-CoV-2 uses ACE receptor 2 for plague). Patients should be placed in separate rooms or
entry into target and in animal experiments both lisinopritohorted together. Negative pressure rooms are not
and | osartan can si gni yc angerenlly needed. e socmmsnasuNades end pauipraesti 0 n
cardiac ACE2. If this were the case, we might be able twhould under go regular decontamination preferably with
reduce the risk of fatal COVH29 courses in mgy patients.. sodium hypochlorite. Healthcare workers should be
by temporarily replacing these druff8. Existing literature ~ provided with fit tested N95 respirators and protective suits
strongly recommends that healthy patients continuend goggles. Airborne transmission precautions should be
therapy, and in hospitalized patients to modify A&ARB ~ taken duing aerosol generating procedures such as
with other therapy. incubation, suction and tracheostomies. All contacts
including healthcare workers should be monitored for
development of symptoms of COVADO. Patients can be
discharged from isolation once they are a febrileattgast
3 d and have two consecutive negative molecular tests at 1
sampling interval. This recommendation is different from

Preventive measurements

Convalescent plasma treatment was mentioned onitgsin
review, in a multicentre cohort research trial of 45
critically ill COVID-19 patients admitted to ICU in Wuhan.
The findings showed that convalescent plasma wi

administered to six patients and no transfusion reactiorF‘lJ%mdemiC flu where patients were asked to resume
occurred; however, the study uld not provide adequate work/school once a febrile for 24 hor by day 7 of illness.

plcrmeton bout e effcacy o covalescent pisme, okegaive. molecuar tes were ot 3 prerequste o
group®>* ischarge. At the community level, people should be asked

’ to avoid crowded areas and postpone-assential travel to
In fact, convalescent plasma therapy could be a promisimjaces with ongoing transmission. They should be asked to
method of treatment for COVHR9 patientsA very recent practice cough hygiene by coughing in sleevaltissather
case series reported from China, showed that five criticalthan hands and practice hand hygiene frequently evéry 15
ill patients with laboratory confirmed COVHD9 (who had 20 min. Patients with respiratory symptoms should be
ARDS) improved. After receiving plasma transfusion, theiasked to use surgical masks. The use of mask by healthy
body temperature normalized within 3 days (in 4 of %eople in public places has not shown to protect against
patients), eir viral loads became undetectable within 12espiratory viral infetons and is currently not
days and 3 of 5 patients were discharged from the hospitacommended by WH&.
aor;]d vI\\/Ae;;aclhn Sztzglf nggg'o?hzt 3Jsdaﬁ)iosﬁg§njﬁgce thical considerations that affect all persons affected by

. . OVvID-19

convalescent plasma treatment for invesiogel use under
the traditional Investigational New Drug ApplicationsEqual moral respect: Every person is equally valuable.
(IND) regulatory pathway, and for eligible patients whoTreatment and care decisions should be based on medical
have confirmed COVIEL9 and severe or immediately life need and not on irrelembor discriminatory features such
threatening conditions such as respiratory failure, septas ethnicity, religion, sex, age, disability or political
shock, and/or mitiple organ dysfunction or failufé&® %, affiliation. Patients with similar health problems or

Notably there are some potential risks and ethical issuggmptoms must receive equal treatment and care. Showing

associated with their use, including increased thrombotlrtrz1Oral respect means involving patients and theirg

event risk (0.04 to 14.9%), lack of high quality research in

ISSN: 2320-4850 [148] CODEN (USA): AJPRHS



Singh et al Asian Journal of Pharmaceutical Research and Development. 2020; 8(3): 142-151

in decisioamaking to the greatest extent possible4. Tian X, Li C, Huang A, Xia S, Lu S, Shi Z, et al. Potent binding of

s : RN ; 2019 novel coronavirus spike protein by a SARS coranagpecific
explaining options and limitations in treatment. human monoclonal antibody. Emerg Microbes Infect 2020; 95382

Duty of care: Every patient is owed the best possible caré- Guan W, Ni Z, Hu Y, et al. Clinical characteristics of coronavirus

) - - . disease 2019 in China. N Engl J Med.
and treatment available ”_1 the pwcums;a_nces. Even Wh%.” Bradley M. The Essential Guide to The Wuhan Virus (Symptoms,
resources need to be rationedidgra crisis, health care Transmissiorand Prevention). Corona Virus, 2020; 2
professionals and frontline workers have a duty of care @ Burke RM, Midgley CM, Dratch A, Fenstersheib M, Haupt T,
promote their patientso wel biel Sgiinroionsd e sarmis oo o
Health care professionals and frontline workers are also ,\wr Morb Mortal Wkly Rep. 2@0.

owed a duty of care. In this regard, appropriate PBE fg vuP, zhu J, Zhang Z, Han Y, Huang L. A familial cluster of infection
health care professionals and frontline workers should be associated with the 2019 novel coronavirus indicating potential
provided to promote their safety and weding. This is a B?Srsgrgtzczperson transmission during the incubation period. J Infect
benefit to them b_ut also to the whole of spuety by ensuring 5. X, Chen D, Xia Y, Wu X, Li T, OX, et al. Asymptomatic cases
that they are available to support the clinical response for as in a family cluster with SARE V-2 infection. Lancet Infect Dis.
long as paosible. 2020;20(4):41€1.

) ) 10. Novel Coronavirus Pneumonia Emergency Response Epidemiology
Non-abandonment: It follows from consideration of equal Team. Vital surveillances: the epidemiological characteristics of an
moral respect and duty of care, that no person in need of Oﬁbfeak of 2m9kf|‘0V9' COFO?E;V"US diseases (COVID) i China.

; China CDC Weekly. 2020; 2(8):112.

medical care should ever be neglected or abandoned. Cfe . -0 Js " oyelade T, Aldhahir AM, Alghamdi SM, Almehmadi
will extend to families and friends of patients and options  y; "algahtani AS, et al. Prevalence, Severity and Mortality Associated
to maintain cormunication with them should be explored.  with COPD and Smoking in Patients WitCOVID-19: A Rapid
Palliative care must be accessible for all patients with Systematic Review —and  Me#nalysis. ~ PLoS  One.

; . ; , 2020;15(5):20233147.
respiratory failure for whom ventilatory support will be, 4 o0 "= \ang 'y, Li'x, Ren L, Zhao 3, Hu Y, et al. Clinical features

withheld or withdrawn. of patients infected with 2019 novel coronavirus in Wuhan, China.

. . . Lancet. 2020;395(10223):4%06.
Protection of the community: Appropriate IPC should be 13 7no4 F yu T, DU R, Fan G, Liu Y, Liu Z, et al. Clinical course and

in place, respected dnenforced. Such actions protect risk factors for mortality of adult inpatients with COW® in
patients, health care professionals and the community. Wuhan, China: a retrospective  cohort study. Lancet.
During a pandemic the focus should be on both clinicgl, 2908295(10229):10582.

f . d th . f bublic health . Spinato G, Fabbris C, Polesel J, CazzadoB&setto D, Hopkins C,
care for patients and the promotion of public health. et al. Alterations in Smell or Taste in Mildly Symptomatic Outpatients

. T P - With SARSCoV¢2 Infection. JAMA. 2020.
Confidentiality: All communications between patient and g ;o0 1 jin H, Wang M, Hu Y, Chen S, He Q, et al. Neurologic

cIinician_ must r_emain confidential except in the case Ol  Manifestations of Hospitalized Patients With Coronavirus Risea
compelling public health concerns (e.g. contact tracing-and 2019 in Wuhan, China. JAMA Neurol. 2020.
surveillance etc.) or other accepted justifications for breacl®- Helms J, Kremer S, Merdji H, Cledehl R, Schenck M, Kummerlen

. - . L - : C, et al. Neurologic Features in Severe SARS/-2 Infection. N
of confidentiality. Private individual information must be Engl J Med. 2020,

kept secure unlessis a justified breach™®. 17. Chen T, Wu D, Chen H, Yan W, Yang D, Chen G, et al. Clinical
chaacteristics of 113 deceased patients with coronavirus disease
CONCLUSIONS 2019: retrospective study. BMJ. 2020;368:m1091.

. 4 . Oxley TJ, Mocco J, Majidi S, Kellner CP, Shoirah H, Singh IP, et al.
The current novel corona virus pandemic has Cha”engég LargeVessel Stroke as a Presenting Feature of Gd9idn the

the economic, medical and public health infrastructure of young. N EngJ Med. 2020.

India and of other countries. There have been rapith. Klok FA, Kruip M, van der Meer NJM, Arbous MS, Gommers D,
advances in what we know about the pathodew it Kant KM, et al. Incidence of thrombotic complications in critically ill
. . L s ICU patients with COVIB19. Thromb Res. 2020.

infects cell and causes disease and clinical characteristics,gf 71,26 1, Shen D, zhou H, Liu J, Chen S. Guillgiarre syndrome
disease. More so, future outbreaks of viruses and pathogensassociated with SARS0V-2 infection: causality or coincidence?
of zoonotic origin are likely to continue. Due to rapid Lancet Neurol. 2020;19(5):388

transmission, countries around the world should increagd- Poyiadii N, Shahin G, Noujaim D, Stone M, Patel S, Griffith B.

. . . . COVID-19-associated Acute Hemorrhagic Necrotizing
attention ino disease surveillance systems and scale UP gcenhalopathy: CT and MRI Features. Radipl@)20:201187.

country readiness. Although further research is warranted. arons MM, Hatfield KM, Reddy SC, Kimball A, James A, Jacobs JR,
as the amount of the evidence increases, this study presentset al. Presymptomatic SARSoV-2 Infections and Transmission in a
the current picture of treatment modalities used f0£3 glglgdCNg\r/SIg?L;aiggts)S;sing':"e]a,\r?ﬁedCZC)()rggévirus Disease 2019 in
COVID-19. Efficacy and safety profilesf treatments for ™ cpigren- United States, February 4gril 2, 2020. MMWR Morb
COVID-19 will need to be characterized in future studies. Mortal Wkly Rep. 2020:69(14):428.

24. Russell FM, Reyburn R, Chan J, Tuivaga E, Lim R, Lai J, et al.

Compliance with Ethical Standards Impact of the change in WHO's severe pneumonia case definition on
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