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Coronavirus is generally known to cause minor respiratory diseases in animals and humans. However, some coronavirus

genus is reported to cause animal-to-human interspecies infection. Since the end of 2019, a new type of coronavirus
(COVID-19) infection is spreading rapidly throughout the world, leading to the declaration of the pandemic by the World
Health Organization (WHO). Despite various clinical studies to counter COVID-19 infection, the total confirmed cases and

death rates are still accumulating. To break down this new threat, we should pay attention to newly revealed information

based on scientific facts. In this review, we introduced the clinical characteristics, diagnostic methods, and treatment of
patients infected with COVID-19. Moreover, we highlighted the correlation between COVID-19 severity and patients
with underlying diseases. Potential risks associated with COVID-19 can be differed depending on the condition of patients

and can cause pulmonary complications. Therefore, lung capacity exams are expected to help predict the progression of the

disease along with previously established detection methods such as molecular diagnostics and immunoassay. Although
physiological research hasn't yet been emphasized to evaluate COVID-19 infection, this review is expected to be valuable
to give new inspiration to deal with COVID-19 which might strike again in the future.
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A ZE ZZ2YHe] 2 2~4(COVID-19, SARS-CoV-2, 2019-
nCoV) FA4& &2 bz A 20200 3¢9 11 AlA
R217]5(WHO; World Health Organization)”} ©]& A A4
-3 ¥ (pandemic)©] 2} A1 135}5I th(Cucinotta and Vanelli,
2020). COVID-19 7+ e] % 22 2019d 12¥ 5=
Sufjo] ] A RFE AlAbSte], B3t vhd Ol A A
2o} 20201 59 15¢9 71 HAAAALR F 4347HY 9]
1AL, 155%9F 9] h=]7}, 305HE o] AbgAbE 75kl
(Roser et al., 2020). COVID-19% T RNA (single stranded)
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AE wpolg] 2ol 2002, 201210 HuAHAUH TSF
55 7]%F1(SARS, SARS-CoV-1)3} FE55 &7 |53
(MERS, MERS-CoV)2] f1¢lo 2 ¥l&]xl ulole{~E}
& ol £3HH(Giwa et al, 2020). 214]17] o] ThA] o]
3t COVID-19 357] nlold] 29 G A4 ke
A7tet AAA FEEA BPIALEIE o] s3I thFg. 1A).
QA7 Barel 7Rpe] dds/dS e YR
ARIAA Abdell o] & = e TT7HA thedatn ofH
RAANAE 7FES Do 4= AtiMa et al., 2020; Sun
et al., 2020). COVID-19%= SARSY MERS$} w9 {+-Ala}

A vhe 1%, B, BHE, A5, SHEW 59 3

& VeI EEo] w4 w251 4 8HCOPD; chronic ob-
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Fig. 1. Total confirmed COVID-19 cases (A) and death rates (B) till May 15, 2020. The results may not be an accurate count of the true
number due to limited testing. Data sources has been downloaded from European Centre for Disease Prevention and Control (ECDC).

structive pulmonary disease), A ¥ 2% Iz} 72 7]
AA B 604 o] wmdFe] 7hedel o FH ks 4
7} =X gth= Ha7) Jth(Nikolich-Zugich et al., 2020).
v ol 712 Wakek 1 AR Ee s Wi
vl gloug @4 AAA o7 A7t AFEa gloja] <
O = COVID-19 7zl tigh oJa7} At sojd 2o
2 o)t

COVID-199] X|A}&(CFR; case fatality rate)> A A 4
5~6% HEZ FHE ] 10%, 30% o] AAFES B
SARSS} MERSH.U}= Shx|nk 3t &%= o] whErh=
ZFo]x o] ) THChan-Yeung and Xu, 2003; Rasmussen et al.,
2016; Bulut and Kato, 2020). $ 4] H]1l4 Z7]|e] HlHo]
NZE S5(5.5%), E=H2.2%), 1= oK5.1%) &
SopAlo} AL Ht 25%2] AALES 71FEP 7hdo)
2270320200 69 292 7150l oS, FH(8.0%),
E1](5.4%) Aol 458 £ 10%0] 77k =2
AX S Kol F&535HA] o] ERbE ok HAp 2k
= FAC ok AVEEE FEE] 1% HRke] e
S UER AE2 02 COVID-199] kS A8
o} 37} ¥H=th(Fig. 1B). takl=r A 43, o8z, W
o B0 wEa AGAaEs]e] A541 FYow vl
Z7) S agHoR sl B 9ile] T3S
ATHON et al,, 2020). 3HA] ¥+ ©}2] COVID-19 7452
F2lo] AAEA] @2 AJHoA 2 A= COVID-199]
22k difrels g = A=E A7 8817 CoVID-
199] 7 o, ek A5 Tl oig 1z shazt
gt} 53] COVID-19 71 3kx}o] ool mx]= 7 7]
SO TaAde] A el whet ole} I AA A9

58 21U nag e,

o = g

=

= =
COVID-192| 4} 4t

COVID-19& #4072 2~14Y9] #AE7|=S 741
Rom HFE RE o]te] WH(83~98%), vF 7|3
(76~82%), T&TH31~55%) 5 H] EolA SHORE A
2} Huang et al., 2020; Wu et al,, 2020). L ©]<]o)] I &
7H38.1%), 71e(33.7%), F5(13.6%), B]H2(4.8%), A
(3.8%), A9 T (0.8%) 5o S/t Azter A5 HH
oL} P FS FHsl]% Uk(Shi et al, 2020). A F
Hlolgjr) S48 W W AA7} nlelEAE <14
A AARkES FHATIA H= T2 gl o33t
o] & ulole s ZHe-S dh= THE o] ukg-o] 243}y
W TR 27F A4 vlole =g ApdaAy THEZT ¢
& B-HETE AFete] Hlole|x Ho] gAlE g
THGanji et al., 2020; Saverino, 2020). W&} WY 7]50]
AAH R FAEE 79 vpole]zd| wFo] Hoj® 3
A FAY HEe] A=gle] A7t A5E 5 vk
ol Holut WelEo] CoVID-19 79 % F418 k=t
Aol FaFHA A8 AFS vl HT New
England Journal of MedicineX|°ll T3 ¥ Lol w2
COVID-19 795 $219] 83.2%% © 3 -4 3}5(lympho-
cytopenia)s WERIH F5U55 o] AsiAl= A B
olt} w323k B} QItHGuan et al., 2020). -9 Z77}F 74438}
A A Al Welnkgo] EES st AR|EFIR]
*-F(cytokine storm)S HOo7]= AFHEE
sl XM H ol Adk A Abdel o]
Al & 2= AtkMehta et al, 2020). 7] S4F LAY o] F
& wr)7F A gigrRe] H¥ 49 ST
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lliness day 8 lliness day 10

ST(ARDS; acute respiratory distress syndrome) 2= 3+2}7}
AFgE 4= 9)tH(Gattinoni et al., 2020; Vittori et al., 2020).
SiF EH57t vl w23 epE R 449 on 84
o] Th=7] wl&o] COVID-199 A= o] A3l ghxje]
Frofn|gh oAk Fal s AAAFoR ofy R34
Ao} A &Aoo i A7k wEE A Qlvk 20201
29 F=F 9830 Lancet#|ol] B 504 A9 S
Hae 3 dago] ket |, 7k A7 A4 e
Wi ol 7k#] WEghE 548 9 tiXu et al., 2020).
XA G2 dHEe] wE Ags HoFa 74l 129
2b ¥z Hol vpole] =] HXAQN ATy Az a9A}
(gridding shadow)7} ¥H2=] A thFig. 2A). = F22] A7l A
= #H3X &4 f2% (hyaline membrane) &4 o] FH
shAl YElt ARDSE HAIsHith o2l Z¢lolnt A
@ ok 93] fEE FoF Hol: 7k &Ao] AT
Rom A 2AdAM = vE AAHR Jsie BaEA|
& SIth(Fig. 2B). 202013 4 v]=r L EE Sl HiH
COVID-19 7F o= Apgst 7A@ gke] I 774, 424

lliness day 12

Fig. 2. Chest radiograph images in a patient
with severe pneumonia caused by SARS-
CoV-2 (A) and pathological images of the
biopsy sample. Each image represents the
right lung tissue (UL) and left lung tissue
(UR), liver tissue (C), and heart tissue (LR),
respectively. This figure has been repro-
duced with permission from Elsevier (Xu et
al., 2020).

F o] H3 Aol A npole| el og HE &4 H 7]
T gFo] #EE U thBarton et al, 2020). 20201 5% The
New England Joumnal of Medicine®l] 3 &<l wp=md
COVID-192 A3t 3kx} 79 9] o B-78 Faf WA
o] HER Q% i &4 U Eo|xog H Ay
Aol Z71ES 28 TH Ackermann et al,, 2020). ©]*]
7 7 &8 COVID-19 T5 FAtellA] Yehhs 5740
v AW A7 E 9 APEEY dEE S8 8Qle] d ¢
Atk 53] LAARL #H 7Ee] AskE BolAY 7AE
Zho] o= BHAte] A Sdo] FEHAA YERdths 7}
o] 5= A B FHATHDaccord et al., 2020). ©]3]
H AAAA SR ofe] Harh WgEal IR ofF7hA]

9 7 AATE BE FAoA A7s #H S-S
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Obstructive lung disease Restrictive lung disease
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Fig. 3. Characteristics of obstructive lung disease (A) and restrictive
lung disease (B) measured by spirometry. The flow-volume loop
shows changes in obstructive (left) and restrictive (right) defects,
with the dotted line representing the normal loop.

S(airway)’} 2238} 715 7] F(trachea) @t F 712] 7]
A (bronchi) & 2&38HH 7]8A] F2 H E H(alveolar sac)
o HF(alveoli) T-X7} Zo] JE FEE o]Folx] Tk
7k wgkE o] FHIE ol QI 22 RAERS S
o|FA|A Hrt dnHA o= 3hx}e] ﬁﬂ 7]h'% Egﬂ% %]
5 T 71 ZAKspirometry)E & 3
F7]9KFEV1), =24 HEEHFVC), FEVI/FVC H]EE 3

Qlglti(Barreiro and Perillo, 2004). 7} HA FEVI/FVC H]
& g1k 1 vlgo] ]% 12] 70% ©]3}, FEVI
A, FVC7F A B A4l 4% dd44d #H23s ¢
A Qa1 ag= %{% Q =3HA I THFig.

3A). HE3F FEVI/FVC H]-&o] A4 B S7k= o] glo
FEVI A4 = 24, FVC 1443 4% AleAd w4d3ks
ol ghth(Fig. 3B). oA ® 7|84 F45 gRlsh= A
ojefoll = 7| HA A WhE- AL F HEHTLC), &
ZAA}, #2475 AAKDLCO), FEF25-75% 4 71384 7
Al T 71 AAPES vkt W dEs diAlske bl
Ewo] 5w COVID-199] 98t & 7152 ¥ists
= dl G &8 sos Azt

F <t FAS-A A COVID-19 BZ A} 247,
HE i g2} 67U§ T HH 9k #2) 19%9S dd
oz 3 d 7% A
o] AIZHE H 7% AAEA Y 71k
29+8%, 183l 34479 R EY A EFAAEIE(SPO,)

23}

5 HALsITHMo et al, 2020).
747t 20+6,

= Tl AF el ApelE Holx] eRith die # V)%
AAF Al o) 27S 1| 52 717 DLCO% 517
(47.2%), TLC% 2771(25.0%), FEV1% 1571(13.6%), FVC%
1071(9.1%), FEV1/FVC 571(4.5%), 12| 3 FEF25-75% 871
(73%)Z et 7F 2 &S Kol DLCO 4]
© Ao Azt HlElEkith TLC% = 55 HHS
Wk SRxjo A A SRpET O WA A0 5104 °
ol Aol NZEE ¥ Hyo] o] Er=

n)gtl. FEVI, FVC, FEVIFVCSF 38 ¥ 7)%5 &
gap 3 2 AfolE HolA| FShk o] g A A
#H 7] ZHAPE COVID-19 #:212] ZehEnt ofufz})
gatol]l gk AR M FA A anbdd 4= Q)
AlALgHTE,

202051 599 PLOS ONEX|ol| 3ty Hile] w2
Ax vhg H44d 2 $HCOPD; chronic obstructive pul-
monary disease) 217} COVID-19 74 &-&o] 78l
AL ofyu COVID-19 7H4e] COPD #hAkel Azt
et JJARES Fole o2 e tHAlgahtani et al.,
2020). F=H-oll A HalEl COVID-19 Al 24737 % COPD
£ 7Aoo ® A AL Qe #AF HIES 2%E H|al
2 G2 ok Aye] AATE 30% 7R APYES
60%= vil-F- E3hTh 2 A ITE F 9%9] A} H]
FS AAERE FAAF T1EolA vlEARl vlE) 22% <
7he A7 e} 38%9] APEES dEhlo] & olHo] 1
Hajofd T a3 addS AT w9 AlgHAR] o]
Elo]x|qt H¢}F o]& o] COVID-1991 mx= &2l 919
Aol Ba1¥ A 9Jti(Liang et al, 2020). 347 COVID-19
A olF T57] A dEHor #4849 F 3lon
A COPD, 2], #H9ks “&8kgt COVID-19 $k=fe] 4F
A& 7= d Egol 2 5 ATHLiuetal., 2020).
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COVID-199| ZH 4= % A=

COVID-19°] HgF FdA A% B4e 83k X
EUi2 ulolgxe] 54 HF H2E K5

ok o=
T A HEQTE 4 A3 COVID-19%= SARS-CoV-1,
MERS-CoV$} 55t Abgt B thedgt 55 Lol &
Q== W]E]r:’f’n"}‘ﬂ}ol 2 E(genus)dll FMF3h= A=
& Hpolgf a2 v F tHLan et al, 2020). L2 pulo]2] s
genus 01%01]’\1 5 4 e AAY FArdn|
dom Hzslgls w upol s vk el oyt Bk
(crown)2] 2=3}o]F vz E7]E5
21tk COVID-19, SARS-CoV-1, Z12] 3L MERS-CoV+& 2
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SARS-CoV-2
Fig. 4. Cartoon representation of SARS-CoV-2 viral structure. The

figure made in Biorender. This figure has been reproduced with
permission from ACS publications (Schrank et al., 2020).

shol L il o3, o) A 52U
o] ol PAE o] gal HFAIES] SgAls A
sjo] AL ko ARkl WANE Yol

RNAS s €tk 27] #40] H=

oF A9 Aol w2} Wedge] w2l L‘rEWrﬂl I chFig.

4). MERS-CoV2] 74-$- DPP4 (Dipeptidyl Peptidase4)S =
g2 2-838lal SARS-CoV-13} COVID-195= E5F ¢4
L EAl I MG AACE2)E B3l 54 Fl F-23ich
(Cui et al,, 2019). 53] COVID-19= ACE-2°l] SARS-CoV-1
Hop o e F-&ehs AoRE Welx ACE2 7§
A2l COVID-19 7AZell vX= F22del disl] AJAL
t}. o]gfgt xfo]-o] COVID-19 7E%°] SARSY MERS
oF Hlurste] of WA Fikee Ao A EIL
ololo| = 7+ AN A proprotein convertases (furin), ex-
tracellular proteases (elastase), cell surface proteases (TMPRSS2),
18] 3L lysosomal proteases (cathepsin)@} #-2 of#] 714 &
27} COVID-199] AX U] 55 55 2oz ezt
(Li, 2016). % 2 =3 glo|glAE A 2S dlo|g] A dAAE
7Y 1 ARE AYIL U= RNA F3A4E 5418
Wt 48k A2 AES g 0 H s o
T71e] COVID-199] X.E RNAZ AHE #A18to] Cell
Al ®argk v} QITHKim et al, 2020). ©] A7 A= 5
& COVID-199] 39| 4] RNA (ORFS, ORFE, ORFM,
ORFN, ORF3a, ORF6, ORF7a, ORF7b, ORF8) 971 & -4 =]
o] Ad5e glakinh

COVID-19%= of® A7 9] JHRIe A= A
tha A QAN H ACE2 2 Aol Aol A
ZHdo) mRi= ARAAE 48R Ha17F THChen et
al,, 2020). ACE2+= dWtd o= -3 587], A, 1%

F9A + 9

ko

Aubs x ke ghofst 22 oA Ao g Wdskal 9
om Q7] 77 Aol Ulﬂ«”— Aol sl S
W XX AR #H, "k, A 71s Al Hedstar
AS Ao 7 FZHKCiaglia et al,, 2020). A 7S o]-&-3F
= A= ACE2% & Ap=ell Q1 Aztet 7
SHOoENEH FES HIdhs JoE YERIL, w37t
23

Y55 ACE29] 731 fHashs 2108 Basgrt
(Xie et al, 2006). ©]&= o]@lo|u} 4
o] COVID-19 759 AZdo] Wl vehh= el o
g HEZQ] Aol & 4= 9o} En|FAIE COVID-19
HU‘C’] ¥ 3L COVID-199)] ©]g+ X|JAHEo] 57 ®al
OPD 3A} S¢dxle] 7)o A] ACE-29] §-24}
%—O ZAbeE A3 esle] 1 ko] A Tk
YEFSCHLeung et al,, 2020). < ACE-22] S7H=
A ¥ SFoENE Hoshs o £ 5 2
2] o]A L FAER dlo]F ACE2 &4
°o]-g-g COVID- 194 e APS TMIE BE
AAFEHEL T BRei ok & Fato]
1t ACE-29] #%& v+ 3lo] COVID-
19 7+ ] HJ'X]Q]' 250l F-83 4 vk Blo|th
o}4 COVID-19 #AZoll et &3k A8 1o
L, =2 Ak Adste] A1#4 2] S(supportive  treat-
ment)E T SHUASHE Al vk Sol%9l & nf
ollie}, watelol, HIV A 8A] &
21 THAhsan et al., 2020). COVID-
FAeR dF Ak 2RI}
A "ol U= Fo BAFY] A a9t ke AE
(HBOT; Hyperbaric oxygen therapy) & AF&-3}o] AlAo] k4
& TwdlFH AErh sddEths Bat 9ltkGeier and
Geier, 2020). EHx1A}e] i Fito] &34 5l(lymphocyto-
penia)S }K.o]7] wiitel FUX WS AAE 3 5A7]7]
gt HAXERHE shte] et A AL et 2A]
14% ATxlo] kx| =fe] P} ~EH Eo|=E COVID-19
= oAl Fdg A e SRS Bargk bp
/\)\1’4'(Ahn et al., 2020). ©]€]o= COVID-19 73%3¢] ACE-2
FEAe] AgS Fl olFX ke A ol83te] ACE2
87 XAl (Angiotensin 1T receptor blockers, ARBs)E A}
31715 szl COVID-19 Hfo]&]2s A7} &5=A| 3200
Adehes As aAbdshs M2 84 gagel 4 &

2ATHRothlin et al., 2020).
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COVID-199| RTHH 2Z F2

oo

COVID-19%= A&t AAE ¥e] 7= zof| A7
2 348 AutE ek 27ldle mEvtolg e 54
S BES 5 Qo AlF SRS hEE S gll] W
ol ole] 7] mEunte|Y2E A HEshs WY
o2 2 Ad#A Qe pan IEUHLO|H 2 HAPES F
Fxfe] 7S %ﬂéé}%iﬂ(\fjgen et al,, 2008). ©]&= Hjo]]
29| §AAE FFAE A o o4 3hAj
A oln] Lzl F2uputo]e 2 6E(SARS-CoV-1, MERS-
CoV, HCoV-0C43, HKU1, NL63, and 229E)°l] th&F 7S
Zlgsto] vpole]zo] ZA) 75 g9l F FHAt E4s

T3l e vl wiAl Kol et 21E wlo)

2]2=0] G31E ThssAl SAIRE Solide] A e¥aL
AAF Sk 29 Ao 71 AlFe] AQ ¥tk whio]
ATk COVID-190 thgk 32 AR 7E Bhe] ol w}a‘r
AAZE ARV TR AT (real-time RT-PCR)S &%
24 ArPHo] FEHAL o= AAF AIRES 2~6A1%E
2 AATHA Fola Be %S o Aketo] wHE
thol] 7198k Z1 o2 HF7E thHong et al, 2020). 2
T Sy AFARY o8 Aol & FHE] 9
9 Sy o8 S g R B Iuye FE A
How Farqlon 5%1 159 715 <F 70%HA
A4E Askeilch 4 £ A AA de
gk o] COVID-19 7% °]% A E = IgG, IgM A= 7+
ol WY P E 8551 QITH(Choe et al., 2020). 3
A olel 7ol uhel F7keh= QIEJFZI(IL-2, IL-7, and
IL-10), TNF-alpha, MCP1 -5 A}o] E7}2](cytokine)= ELISA
W o 2 ZZEals WA Apgsl 4

50 o lo r

A

o
L
\l
(=]
=]
—
N
o
_|_4
-

HA

-

o

R {]Et’é% Aeey AL Held 4k

W R "old 4= glov Ak kska vjg

A frelstths Aol sk S5l A" el Clinical

Infectious Diseases Aol AlA|EH A7~ W&ol =W RT-

PCR 7|RF 224} et} g e e o] &8
[e)

2 0

Hel e
sils W L A} vt Seph ds S5
T At B QItHGuo et al, 2020). ZF YePE A S
aHEle] EA o] uk= 870l HAAPHS =E= A
AAAL] COVID-19 AHEE ERNE W
H A FAN BoA7 A En
Ab7E BarE o glom As g3l wWAilo] ke 7]
A7MA F7F 2 Fiks 9ekE ™ COVID-19 A=
A&3] dstoof shal o5 ffal] o4l Skxjel thek B

T UTHLi et al., 2020).

& AAPE B asiths Ao] w=olEaL Qi) 7
M-g— Kol COVID-19 A% o] Ky
Ao AIE ehdd] Abdel= Hl ojgFo] UTkBai et al,
2020). 7|& AAJZF RTPCR AAEREO 2 F2A) =
79 2719 COVID-19%5 ¢¥3] A& 4 i, Ao
257 9 S/ (false-negative) A7 YER = S
o] H11%tKRothe et al., 2020). 9 4 Axte] ¢l
st obl Raks 74%113 5 HAERY &
= =337 witolth 5 AFH ¢
olxo} _4

=

1

rlo

Computenzed tomography) 270 A=
1%6}04 AAIZF RT-PCR 9 &4 Akglel A COVID-
S afAoR Fopd ¢ 9= B Mok =
4= AtKXie et al,, 2020). o]l = 7] GAl
AL COVID-19 7S A= Al AES & d=
S FIEHIVD; In-vitro diagnostics) HAFE 7|eta] Upd Z
7} Atk COVID-19 7%1 %7 @Alol| Fa3 54 wlo
QuAE FAFSte] A2 vk el g-gajopyt &
Zlo|t}. Cepheidib= B AlZto] A& AAIZF REPCRS
Ndste] AAF ATES 4508 TS5 AIZ O AbbottAt
A AR GR](POCT; Point-of-Care test) S =
of B4 ARES SE7HA HAAIZATE o] A" Xk Al
7] COVID-19 AehH-& Hekel 4= 9= Al&sfal
A% AAE AFA =98kl U TH(Vashist, 2020). 124 7]
=

Y

m&ar

)

-

S

o o o

O
.

=1
=4

o ek A& vy ARE &FF 9 s)E e
A2 COVID-19 HA tigh 7|9-S wlAE Aot

4 £

A 21F =upate]#|2~(COVID-19) HAse] A Al
AX o2 F&etA grtEal glom o)E FAAI7I7] 9
A= AAA FS Thetdt dart ok olol diEdst
7] 1§k ofe] 7HA] Aol Eekar ofz] ¥ A of
o Fto] wol wolglom wfje] 4SS o= A <t
A QAT o} FAAQ] A = A
a1 Q7] wisell X211 HAlE 7o ofRt $it}. SARS,
MERS, 12|31 o] COVID-19 AFEE F3f w]gax
AEA] A2 5ol o] 2dE = dsS 53t
a1 &S o) g = dE AR ey, wial g A
SA gk A7t AlgE|oof gt} o] & fsix= Al
Al Ax1e] A @Es viE e R ARk A5 g5l
wrtolst & Zlojtk © vt eld =] 4ke) A&
Fol7] 9 o8 7AESAE o m Aol 417}

E
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