
'LJd ~ fl11"l~ liTn \ITU61161~ru61"1J~ \I'vrr~ uvd. q

b~eJ'l -r'LJ61~I"l~'LJI"ll"l~b~ eJb~eJn61~~btJ'U'WiTn'll'U~l"1Jfl1~ bQ'Yn~n"ilq

b~eJ~eJ'l-r'LJ61m'Ufl1~rufl1~bb'W~~~'Ul~"1JeJ'lb~1"l~~b~eJ11-r61bl"lb~'Ul 2019

(9)(9) ~'lVlll"l~ lvctb<9:' 1~eJ'U~~ fl1~~~61~~me)'Ue)\?I~l nl~'l'WiT n'll'U~l'(lm~ bQ'Yn~n"il1~m~Vl~1'l?l161~ru?l"1Jq q

b~eJ~eJ'l-r'LJ?lm'Ufl1~rufl1~bb'W~~~'Ul~"1JeJ'lb~1"l~~b~eJ11-r?lbl"lb~'Ul 20 19 b~tJ~ltJn'l1'U61161~ru?l'(J~'lVll~bb 'W~
q

'l)~~?l'l A"il~-r'LJ?l~I"l~~ I"ll"l~b~ eJ~~ ~1 'l btJ'U'WtJn-nu ~1"1Jfl1~bQ'Wl~ n "il Q~~'U '¬ llll"1tJell'Ul"il\?Il~'l)~~ ml"l

I"lru~m~~ m~'LJ~Vll~'Wir n'll'U~l'(jfl1~ b~eJ'l VI~mnrusn 16m~ uasb1eJ'U1"1Jm~?l~~Vll bb~~m~b~eJn61~~
IV <V '" aQ.( Q.I d QJ'W'Un'll'U~l'(jm~ bb~~bb'LJ'U?lqJt\Jl"ill'l"1JeJ'l'W-un'll'U~l'(jfl1~ 'W.I"l.lvctctlv ~'lJ'UVl (9)(9) rrutnsu 'W.I"l.lpctctlv

bb~~VltJ'l~eJl"lru~m~~fl1~'U~Vll~'WtJn'll'U~l'(jfl1~ \?l1'U~?l~ ~ 'U~ (9)O(9)hlv/bfi~bfi ~'l1'U~ (9)~ ~'lVlll"l~ lvctb<9:'q

~'ltJ~~ fl11"l-r'U?l~I"lTUI"ll"l~b~ eJb~'¬ llna~~btJ 'U'WUrmu ~1'(jfl1~ bQ'Wl~n "il b~ '¬ ll~eJ'l-r'U?ltll'U fl1 ~ru n 1~ bb'W~~~'Ul~q

"1JeJ'lbl"l~~b~eJb-r?lbl"lb'Ul 2019b~tJ~~ltJ~~bBtJ~~'l~'¬ llh).a

(0). ~eJ~lbbVlt.i.:J mhNl'U1"lJl~mQW1~ bb61~mhJ.:Jl'U'U~Vlli~1hJ bb61~ill161~b~lI~, ,
dOl Q,/.t:::Iro ~

"lJeJ\?IlbbVI'U.:J'UnbVlfl'Uflfl1ibb WVlll

6ln~ru~.:Jl'U~:ij~tJnU~ tJlj0~'l1'Ub~tJl fl'U (\?Il~beJn?ll~bb'U'U)

(9). 'l1'U'U~fl1~Vll'l~eJ'ltJljU~fl1~Vll'lfl1~bb'WVl6

(9).(9) ml"ilbbtJn?lltJ~'U~ SARCoV-2~ltJ16 RealTime-PCR, Sequencing bb~~ Next Generation

Sequencing (NGS)

(9).lv fl1~bil'U~leJ~1'l"illnm~~6 b~'¬ ll~'l\?l~1"ilVll'l~'¬ ll'ltJ~0~nl~ boU'Ufl1~b"ill~b~eJ~

fl1~bn'U~leJ~l'l Nasopharyngeal swab, fl1~~~e:llV1U'l \11mdm~'¬ ll bbt:.J~VI'UeJ'lbb61~bn'LJ-rn,\:}l~~vllVl~b{jtJ'U

(9).bfi fl1~tJ ~~ bij'UtJ~~ ~Vl5.n l'W'(j~Vl~?leJ'Ubb'U'U\?I~1 "ilVilbbeJ'U~'UeJ~ Vll'lJ 1bVI~eJ'l1VltJl"1JeJ'lb~eJ. q

SARS-CoV-2 (COVID-19)
" "(9).<9:' n 1 ~ \?I~ 1 "il1 bI"l~ 1 ~ ~ Vll bb'¬ ll'U~ 'UeJ~ Vll 'l oJ1 bVI~ eJ'l1 VltJ 1"1JeJ'l b~ eJ SARS-CoV-2

(COVID-19) ~ltJ16 Vll'l~bb~~ fl1~\?I~l"ilVilNeutralizing antibody 16 virus culture bb~~16 Surrogate NT

(9).ct fl1~\?I~1"il?l1~~'U6m~~"1JeJ'lb~eJll-r?lSARCoV-2\9)ltJ15 RealTime-PCR b~tJ\?I~l"il?leJ'U~leJ~l'l,q

~~b~tJ'l~leJ~l'l, ?lfl~~leJ~l'l, b\?l~tJ~JltJlml"il, \?I~l"ilt:.J~,'l)~~bij'U 611tJt:.Jmb~~eJeJmltJ'l1'Ut:.J~

(9).b \?I~l"il1bl"l~l~~~leJ~l'l\9)l tJ'(j~\?I~l"ilAntioen test kit (ATK) 'W~eJ~1~~lbb 'U~oJlbbfi~-r'U'U~fl1~q ~ v

(9).~ n1~bn'U~leJ~1'l"illnm.~'\:}6 b~eJ~'l\?l~l"ilVll'l~eJ'l'l)lju~nl~ boU'Un1~b"ill~b~eJ~

fl1~bn'U~leJ~l'l Nasopharyngeal swab, fl1~~~~lV1iT'l \:hmdm~eJ bbt:.J~VI'UeJ'lbb~~bn'LJ-rm~n~~vllVl~bUtJ'U

(9).C;; bbU'l~leJ~l'l~tJltJ~~b~eJ bl"lbl"l1~-19 ~~bn'Ub-all"l~'l~leJ~l'l b~eJoJl1 tJ1-U\?l~1"ilVll?lltJ~'Ul5,v q

bbtJm~eJ b~mm-r'Ufl1~btJ~tJ~~bVlI"l
~ f"iJ I J' d i.I .<:::II !.I 0 cv iI ~

(9).ri lbl"l~l~VI"1JeJ~~t:.J~fl1~ml"il bb\?l~~'W'UVl'W~eJ~bmtJ~'(JeJ~~?llV1~'LJb61'UeJt:.J'U~Vll~v v v



- ~ -

~ IV ~ ~ ({

tv. \ll'U"J"ilCJ1VlCJ1Pl1~~~nl'HbYrV1CJ

tv.(9) €l5't,J1CJlfl~\lfl1~ bb~~'VeJfll1:WV'UCJmJm~1~:umb -U1'~1:Wlfl~\lfl1~l~CJVll\1fl~iJn

\v.tv bfi't,J~l'El~l\1€ll~l~:Ufl~ b~eJ~\I~~l"ilVll\1.;.{'El\lLJll1)'~nl~ b~'U nl~b"ill~b~'El~

fl1~bn'U~lmjl\1 Nasopharyngeal swab Vl~€l~'U1 m:wvttfl~\I~l\jfl1~l~tJfhvl'U~

tv.Ql ~ n~l nl ~ ~ €l't,J ~'U €l\lVll\1.flil ri':w n'U 1~ CJ~ ~1 "il~ ~v)\J.fl i1 ri':w n'U'V eJ\I SARS-CoV-2
'\J " 'U "

~1:Wn'U ms fl1~ml "ilVll\1,x'El\lLJllu~ fl1~Vll\1 bVlfliJflfl1~ bbY-lVl6 b"li'U ~~1"il~1~~1 bflii1 'Ub~eJ~ fl11:W~:W\l~ru

'V'El\lb~~b~'El~ ml"ili:l~~11~ ml"ilVll\1~lbfli11~~~lVlm Vl~eJ~'U1 m:w~lm\l~l\1fl1~1~tJfhv'l'U~

~.~ ~~b~~CJ:W~'UbbCJn serum Vl~'El plasma ~l:W~\I~n~bbcJn PBMC "illn~1m.h\l~1~"illn
cv w 0 ~ ~ O~ <v I

€ll~l~:Wfl~ ua ~"il~VllVl~ b't,JCJ'Ufl1~ bn'U'j mn~l eJm\l

tv.cf 1~fhLJ~m~1 bb~\le.J~m~~~l"ilVll\1~eJ\lLJllu&1m~bbri 'El1~l~:Ufl~~b-Ul~l:W lfl~\lm~l~CJVll\1fl~iJn
4 ({ tI <v CV ({ 0.1 .c::. iJ Q.I Clod

tv.0 lbfl~1~'Vl'VeJ~~fll1:W~:W'W'ULi~~\9i't,J.fJ:w~:wn'U'V'El\l SARS-CoV-2 "illn16 CLlA, PRNT
bbm~m~1-u Pseudovirus

\v.b'li ~~'Vh1 'U~lCJ\ll'Ue.J~f11~~~l"ill bfl~l~~Vll\1~'El\lLJll1)'&1 f11~ bb~~~~'lJe.J~ f11~~~1"illbfl11~~

1 'U.fl1'W~l:W'V'El\l€ll~l~:Ufl~~ b-Ol~l:W rn ~~ m!nl~ CJ

e)~11'h:j (9) e)~~1

I'il~el'Ubb'VI:U ~(9),cfoo 't,J1Vl/ b~'El'U (~l:WbeJn~l~bb'U'U)

it'VI5t1':i:: leJ"U-U ~l:wtJ':i~ml"lflru~m~:wm~'U~'Vll~'Wir ml'U~l'Vm~ b~eJ\I ~'VI5t1~~ lCJ'V-U'V'El\l'W1Jn\ll'U~1'Vm1

'W.I"l. tvcfcf~ bb~~~ bbm 'Vb~:Wb~:W CJnbl'UbQ'Wl~~'VI5fl1~mb ~'El€lLJ~:WUVl'Vl~€lLJ1~n€l't,J'~5~"ilru
" - v

iI ~ IQ"I d ~ OJ

':i:::eJ::b'J~'l1n1~liJl\l ~\lbbm'UVl (9)cf ~\I'Vllfl:W tvcfbcf - QlO n'UCJ1CJ'Utv<f'0cf

~m'\.J~t1~,r~\l1'U h\l'WCJ1U1mb'W~

ID. f3lW~:W,r~~'J 1tI bb~::f3lW~:W,r~ bQ~l ::ril'V1~ml1 bb'VI'lJ\l'Vel\l~iiit'VI5~~f3l':ib "lil~'Un1':ib~eln~':i':i
" 'U

1£J.(O) f3lW~:IJ,r~~'Jlt1

(<9») i1~~'Vl~1 VlCJ

(tv) i1eJl~ (9)c;:9 \J ~'UhJ
(Ql) hh~'U~flfl~~:IJ~~mCJ

(cd hJ btJ'U~i1 n1CJVl'W'W~.fll'W"il'U1~~1:IJ1~t:1LJ n,y&1'Vl,j'1~1~ 1~fl11:W~l:1J1~t:1Vl~'El~ ~~'Ub ~'El'U'U , ':..J

1~~:lJLJ1~n€l't,J 'Vl~mtJ'U 1~fl~l:IJ~nl'Vl'U~ 111 'Un!J'Vl:IJ1CJ';h~lCJ~~biJ CJU-Ol11'Vfl11'Wm~€l'U

(cf) 1~ btJ 'U~ ~ 1 ~ \I~ 1 bb'Vl'll\l-U111'V f111 f111 bii 'El\I m~:IJ fl11'W~ 1fl f111 bii eJ\I'Vl~m ~ lVl,j'l~
'U

1 'U'W1~flfl1~bi1el\l

(b) l~b ~'U~ bfl CJ\9l'El\l1''t,J1 Vl'l~'<illfln 1~ CJrh~'Wln~l~\I~~~ 1 ~'<illfln 1 ~'<illflm 'W11~ m~'Vh
'U " "" <I

fll1:W~~'VI1\1'Ellrul bl'UbblPlbtJ'U1Vl~~1'Vl1'Ufl11:w~~~m~'Vh 1~CJLJ~~:W1Vl'Vl~'Elfl11:IJ~~~'Vl1 'VI~'Vl~m tJ'U~~'U 1'VI~
'" , 'U

:lJ1bb6'11bn'U'lXl\1 1~ CJ\9leJ\I~'U'Vlir\l~eJ-rU~eJ\lfll1:IJLJ1~'W~~ m:IJ bb'Uu~b~'V15f11~ n. 'W. nl'Vl'U~ ~.J1LJ~~neJ'U fl1~

(b'li) ~btJ'U~bflCJt:1n~\ll'V1~1Vf€l€ln LJ~~eJeJn 'Vl~eJ1zi'EleJn"illml'Vm1 1'~l~lVln"il Vl~€l'Vl'lllCJ\ll'U~'U'Vel\I1'~- 'U 'U ~ ~

(~) hibtJ'U-Ul11'1Jfl1~'Vl~eJ~n~l\1'VeJ\I~1'U~1'1Jfl1~ 'Wirn\ll'UVl~mln~l\1'V€l\lVl'lllCJ\ll'U~'U'V'El\l1'~
'U '\I &I

v..:::. <=10 ~ V d tJ I 1I 4

1~1~1'Vln"il 'Vl1'El'W'Un\ll'UVl~€l~n"ill\1'V'El\l11'Vfl1~~1'UVleJ\lt:1'U
~ 'U

/ 'Vl:lJ1m 'Vl~...
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Vl3J1fJ bVlIil r.J~ ~ l'\.Jnl'H~eJn~~~l 'L.rr'U~Vh61 ruru1~ 1\1'il ~ I'leJ\lhJ b~ 'U-U1~1'(jn1~VI~m~ n~1\1
CiI '" QJ V . \I

'lJeJ\I~'d'U~l'lJm~ 'Vn:rn\ll'UVl~m'ln~l\1'lJeJ\lVl'\.bCJ\ll'U~'U'lJeJ\I-r\i -r\i1?llVln'il VI~eJ'V'l,:yn\ll'UVl~m:ln~l\1'lJeJ\I~l'lJm'j
\I ~ ~ \I

~'d'UVi'eJ\I~'U bbG'l~'il~l'i'eJ\I'L111'U-r'\J'jeJ\lbb'V'lVl~~\leJeJn H'hlbn'U C3) b~eJ'U uae bbM)\l11 hldJ'U bFl~l'leJ\I~l3J

\)n1Jn~ n.'V'l. 11~'dCJbFl 'V'l.I"1.tvcrcrm 1Jl~'U~hCJ

611Vl-r'\J'V'l ~~ ilm;,Vl~ "¬ ll?l11Jbf;U~Vll\1~l'(j m ~hJ -r'\J?l:WFl~ ua ~1~ell 'ill ~ boUl-r'Um'j b~en ?l~'j b~ 'U

'V'l'Wn\ll'U~l'lJm~bO'V'll~n'ill~ ~\ld m1JVl,r\l~eJm3J?ll~'\J~~ruFlru~-r\i1J'U\il~~lCJ'\J~Vll'j ~ 'U'd ~<i/tvctOC3)...
G'l\ll'U~ tvb'1l ij~'U1CJ'U tvctOC3) bbG'l~m1Jml1Jl'UoVeJ c( 'lJeJ\lfh~\l1JVllbm?l3J1FllJ ~ C3)/tvctbcs:: G'l\ll'U~

tv~ n'U(J1CJ'U tvctbCS::

I!J.I§:J flru6'l3Ju~hu'Vn~~hVli'mhbb'vnl\l (1il13JbBn6'lT'Hb'UU)

sn, nl'~i''U6'laJFl'a
~ d~ ~

m.w> 'J'U b'J~1bb~~6'lt:l1'UVl'j'U6'l3Jf1I'a

1 ~~'t)'j~?l \Ifl'il ~?l:wm 'lJnua ~ ~'U 1 'U?l:wm~l (J \il'Ubel\ll~~ n~ 1J\ll'UVl~'V'l CJl m'l), FlFlG'l ~'U b'1I

"¬ lllm~~th(J'UeJn b\l'V'lCJ1'\Jlmb'V'l~ ~\lbb~l'U~ tvC3) tvb'1l mn~lFl1J tvctbct l'Ul'UbbG'l~b'dG'll~l'lJm'j

(mFlb-01 bdG'll occ.oo 'U. - C3)tv.oo 'U. bbG'l~mFl'LhCJ bdG'll C3)m.oo '\.J. - C3)ct.mo 'U.)

GTl.1§:J Vl61mi1'U~I'lB\I~'U'W~B3Jlu6'laJFl'a
~ . v

(C3)) 'j'l.lcil(JVl'IJ1\il'j\l l:iJ?l'd1JVl1J'dmbG'l~l:iJ?ll1Jbb1'U\ill(?)l 'lJ'Ul~ C3) 'W'd 1~(JcilCJ l1t:iJbn'U C3) t.J~ .

(,r'U5\11'UtJ~-r'U?l:wm) ~1'U'd'U m dtJ~.

(tv) 611b'UltJ~rurulDmbbG'l~Vldl'U?lFl~1j (Vllm~CJ'UVl~n?l\ild~m ~eJ\ll ~bb 'U'U1Jl'V'l~eJ1Jd) ~bb?l~\l11v v ~

bU'Ur.J~'d~n1'jPin~l\il'j\ln'Ul)\'lbbVl'Ll\l~?l:WFl'j ~l'U'd'UeJ~l\1G'l~ C3) OD'\J 1~CJ'il~I'lB\l611b~'ilm'jPim;1 bbG'l~l~~'U
. \I'll'

eJ'UiJ~'illnr.J~e)l'Ul'ileJ'U:W~mCJl 'Ul'UtJ~-r'\J?lilm ~eJ l'U~ tvb'1l mnfllFl1J tvctbct
'\ '\J 'II d.J

1 'Umru~1:iJ?l11Jl'j~'L11Vl~ n\il'UmdPi n~l~\ln~ l'd1J1~'U'V'l~B1J 1 'U?liJ Fl'j1~ 1~'L11V1U\l~B-r'U'jeJ\I
'"

Flru'd~~?lm'UPi n~leJeJn 1~ 1~CJd~'U ?l1'lJl1'lJl~ 611b~'ilmdPi n~l bbG'l~l'U~~l~-r'\JeJ'UiT~tJ'j~ml"1i1CJD\il'j ~\I'il~ l'leJ\I, . '\ 'I ".

eJ~mCJ 1 'UnlVl'U ~l'UtJ~-r'U?l:WFld1Jl ~'U bbVl'Unl~~
(m) 611b'Ul\[\il'jtJd~~11)]'d1j'j~'lJl'lJ'U bbG'l~611b'U1Vl~bUCJ'U1)1'U~l'Ul'UeJ~l\1G'l~ C3)o,J'\J

(cs::) 61ib'U1Vl~n\il'U~'U"1 b-d'U1'\J611rrrumd?l1Jd~ (bO'V'll~r.J?liJFl'jb'V'lI"1Vlf1i\l)l'UbtJ~CJ'U~eJ - 'Ul1J?lnG'l
'" I v 'U Q~ "

(l'Umru~~eJ - 'Ul1J?lnG'll 'UVl~n\il'Umd?l:WFld l:iJ\ild\ln'U) eJ~l\1~~ C3)oU'U, '"
(ct) Vl,r\l~eJ~'U'jeJ\ln1d~l'U\ll'U ~1'U'd'U C3)o,J'\J (~1~)

~\le 1'U611b'U1Vl~n\il'UVl nOD'\J 1~r.J?lil Fldb~ CJ'Ufh-rm eJ\1611b'Ul~ nl'l eJ\IbbG'l~G'l\l~eJnln'UH~lCJd.S" 'U \I

m.m fi16'1aJFl'a6'lBU
,

il'qJ tJ' O,Q,I <C:II 0 VO Iqq.l 0

~?l1J Fl'j \ileJ\I'lJ 1 'j ~ b\l'U Fll 'B'j d1J b'UCJ1Jn1 d?l eJ'U?l1 Vld'\J \ill bbVl'U\lVl?llJ m 'ill'Ul'U tv 00 'Ul Vl~
bdeJ?l:wm?leJ'\JbbG'l~'l11'j~ b~'U~l'Bd'j1Jb i1CJ1Jn1'j?leJ'Ubb~'d 'il~l:iJ~lCJ~'U 1~'Vlnmru

m.a:' biB'lJl"lJl'Un1'ai'u6'laJFl'a

(C3)) er?liJ m?leJ'U 'il~ I'leJ\IbU 'Uer~l ~ n ldPi n~l\il d \I\ill1J Flru ?l1JD~ bO'V'll~611Vl-r'UI)\'1 bb'ill'll\I"UeJ\ler~ ~Vl5
\I . \I '\ '\ \I

?l:WFld?leJ'Ul 'UoVeJb.tv 1~CJ I'i'eJ\lbU'Uer 611b~'ilm'jPi n~lbbG'l~l~-r'U m'jeJ'U:W~'illnr.Jije)l'Ul'ilB'UiJ~JllCJl 'Ul'U~
. \J II 'U ,

\J~-r'\J?l:WFl'j?leJ'U ~eJ l'U~ tvb'1l mn~lFl1J tvctbct ~\le m'j611b~'ilmdPin~1\ill1J'V!~n~\il'j~'UtJ~qj~1,j'mVl~eJ

tJd~ml"1i1CJ'1:r\il'j"UeJ\I~m'UPi n~11~ 'il~~B\ill1Jn~Vl1J1CJ n~Vl~m~ bUCJ'\Jb~CJdn'Un1d611b ~'iln1dPi n~l \ill1JVl~ n~ \il'j

'lJeJ\I?lm'UPin~l,r'UbU'Ubnruev1
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(Iv) ~?f~fl~~~~€l.:J~'U ~~'1l€l'U1 'Un1~m1~?f€l'U bbG'1~~'l)~e:J.:JI)l'Ub€l,:rh bu'U~~~ru?flJt)~I)l~.:JmlJ

\)~~tl1I"1~'U?fiJm~~.:J bbG'1~~eJ.:JmeJm1EJG'1~bBCJWlvi1.:J11'U 1'U?fiJfl~ 'W~eJlJ~.:J~'U'VI&rn~l'U 1 'Un1';j?f~m'1 ~~n~€l.:J

m'l)tl1'Ul)lllJfl11lJ btJ'U~~.:J 1 'Umru~ii m1lJ~WI'Wm~ e)'Ubn~~ln~ ?fiJfl~ 'VI~€lm1~?feJ'U11b€lm'f1~'VI&r neru" ..
~.:J~?flYfl~'tl1lJ1 ~'UbJm.:J'VI~eJ 1~ btJ'UhJmlJtJ~~n1f'1~'U?firfl';j?feJ'U hJ11~1 EJb'VI~~'JG'11~1 'VI~p)ll'lin1~Pim~n 1~

I)l~.:J1)l1lJ fl ru1 1'li'1JeJ.:J~ 1 u 'VItl.:J~?fir fl~ mlJ/611U n.:J1'U?f151~ru?f'1J~ .:J'VI1WI~ ~ ~€l11 ~?fiJ fl ~?feJ'U btJ'U~'1J1W1
1:1 II , \J \J

flru?flJU~1 'Un1~?fiJfl~?f€l'Ufl~.:J.nlJ1~.:Jbbvil'i''U bbG'1~~~1~A'UA15~~lJb 1JCJlJ1'Un1~?fiJfl~?f€l'U,
(Ql) 'W1Jm1'U~1'1ltl1~~1~ ~'Utl1~~ l.:Jl)lllJm€l'Ue) 1)l~1fh~.:J'W1Jm1'U~1'1ltl1~bQ'W1~n ~ 'VI~'i)l)lllJ'.h~ tl11"1

~'U?fiJm ~€lb tJ'Un1~~1.:J.:J1'U bQ'W1~fl~11 b~€l~€l.:J~'U?fm'U n1~~hfl~WI b~€l1 1~?flfl h'U1 2019 vl.:Jt!'U

1~?f1lJ1~t1 b~EJn~€l.:J'VI~eJ'1J€ltJ_r'UbtJ~EJ't.J?f t11Wl1'W bU'U'U flG'11m[llfl_r~tJ ~~ b[lVl~'U (-U1~1'1ltl1~ G'1n~l.:J\h~~l. ,.. "
~ n~wd1fl~11 'W1Jn.:J1'Um~Vl~1.:J?f151~ru~'1J 'VI~€l'W1Jm1'U~1'1ltl1~l)lllJm€l'UtJn~'VI~€l m€l'UVlWlu Vl'U) 1~

a: tl1';jtJ';j~tl1f1'alEl~B~mtVl5b-U1'~/Utl1'atJ';j~bii'U~UJ';j';j"'U~bb~~nl'V1'U~1'U b1~1 ~m'U~l'Un1';jtJ';j~bii'U~lJ';j';j"'U~
'U

61111n.:J1'U ?l151 ~ru?l'1J ~ .:J'VIl~ u 'W~ ~ ~ tJ ~ ~ n 11"1~1 CJ~€l~~ ~Vl5 b-B1_rU n l~tJ ~ ~ biJ'U fl1 llJ ~, " "
fl11lJ?l1lJ1~t1 ~n~~ bbG'1~?llJ~~t1'U~ bbG'1~n1'V1'U~1'Unm ?lm'Uffi'Utl1Tlh~biJ'U., 1'U1'U~ ~ ~.:J'VI1fllJ lv<ftJtr.,
~1'U~U.:JVl1.:J vl.:Jtj

(9)) '\J€l~~tJ ~~'1l1 i1lJ'W'U5n~ lJ.:J1'U'U~ 'VIl~Vl_r'WtJ1m'U flfl G'161111fN1'U?l151~ru?l'1J~ .:J'VIl~ bb'W~
q " "

Iv) www.pro.moph.go.th

Ql) web2 .pro.moph.go.th/hrl

~) page facebook: hr phrae

tr) page facebook: 6111Jn.:J1'U?f151~ru~'1J~.:J'VI1~bb'W~

b) www.phraehospital.go.th/ph11/index.php
Q,/ t~.c::t .c:::::t

~. 'VI~mnruSVIbb51~15n1';jb~Bn~';j';j

~?liJfl~~U.:J 1~_r'U n1~tJ~~ biJ'U?llJ~~t1'U~ ~1 CJ15f11~tJ';j~ biJ'Um1lJ~ fl11lJ?l1lJ1~t1~n~~ bbG'1~
" ".,

?lm~t1'U~ 1~CJ15n1~tJ~~biJ'U., vl.:J-U
-----------------------,------~---------,------~~,

fl~bb'U'Ub~lJ (COlOO fl~bb'U'U)

Ivo fl~bb'U'U

Ivo fl~bb'U'U

Ivo fl~bb'U'U

Ivo fl~bb'U'U

Ivo fl~bb'U'U

• 'l~fl~nm'W

• 1i1CJ~I"1'U1'Un1~\)5U~.:J1'U

• fl11lJf)~~b~lJ bbG'1~tJ5mru1'V11'W~'U

• fl11lJ~vi1m'Un1~tJ5u~.:J1'U

~V1~~~U11 bU'U~~~l'Un1~ b~Un ?I~~~~1'i' €l.:Jbu'U~~1~ fl ~ bb'U'U1 'Un1~tJ ~~ biJ'Ufl11lJ~m llJ?l1lJ1~t1
"" " "

~n~~ bbG'1~?llJ~~t1'U~~~ln11~€lCJG'1~ '00 1W1m~CJ.:J~lnfl~bb'U'Utl1~tJ~~biJ'U?llJ~';jt1'U~l)lllJ~hvl'\Jfl~bb'U'U~.:J~~~.:JlJ1

1'Un~ru~1~fl~ bb'U'U~1lJ bvl1 n'U~ ~1~~~?liJfl~nu'Ub tJ'U~~1~6\'lvl'l)~?I.:J n111~ CJ~"iJ1';jru1"iJ1nl'U~_r'\J?liJfl~
" " "



- ct -

4 .fQ,lq dll. 4
t'II. nl~'\,I'a~n1f1~lfJ"tIeJbb~~n1~'l.I'U\J'l:!"tI~lfJ"tIeJ~Nl'Un1~b~eJml~~

"11J f1nUG11Lil'mJ~'lJ..ij-lVl1~illvd "iJ~V'S~f111"1'S1(J~a ~ ~ l'U f11 'Sb~eJf1G1'S'S\9l1~G'l1~\JfI~ u 'U'UG1a\J
I I q,.I .J'
~TU'lJa-lVl1-l ~-l'U

(9)) \Ja~~v'S~"(n"'~~'U5f1~~-l1'U\J~Vl1'SVl~~tJ1m'4f1f1" "1,:rml'UG11Li1'Sru~'lJ..ij-lVl1~bb~~

1!» www.pro.moph.go.th
sn)web2.pro.moph.go.th/hrl
<t) page facebook: hr phrae
ct) page facebook: "11Jf1-l1'UG11Lil'Sru~'lJ..ij-lVl1~bb~~
'0;)) www.phraehospital.go.th/phll/index.php

1~mrty"li'SltJ~a~-lf1~l'JVI~~eJ1~1'U1'U~ sno n'UtJ1tJ'U 1!>ctbct

CLlOQ,l II III 4w:. n1~"iJfI'VIlflrurullijl~NN1'Un1'Sb~eJnfl~~
QI QI 'II

~~1'Uf11'Sb~af1G1'S'S"iJ~~a-lvh"'tyty1~1-l\J11~~"11Jf1-l1'Uv"'~m~Vl'S1-lG11Li1'Sru~'lJfi1V1'U~

o

\h~f111"1 ru 1'UVl ~~ mf1!]lf1~ 1!>ctbct

(Q
~.

('U1tJ'lJ"iJ'S11JtJ~lil"tl)
f' CI,I cv I

'UltJ u~VltJG11Li1'SruG1'lJ"iJ-lVl1~u~'S,
V.i),y~b1'lJf11'SuVI'UV~~ m~Vl'S1-lG11Lil'Sru~'lJ



Uqj;j~1~~~bB~~bb'lJ'l.J'vh~t1~~n1f1-r'U~~FlWflrn{j1'lJ~1"l1n1~btlVn~n~

b.yjel~e1{j-r'U~m'lJn1~run1~bb'W~~~'U1~"l1e1{j 1~FI~m~e111-r~1F11 ~'lJ1 2019

Flru~lIU~btl'W1~~1bb'VI'Li{j"l1e1{j~ii~'VI5~~FI~b.u1-r'Un1~b~e1n~~~, '1.1
o I Q.I q d
1PI1u 'VI'lJ{j'lJru'VIF1'lJFln1~bb'W'VI~

n~1I{j1'lJ 1'(j1:U'V'lbU'V'l1~

~n'etru~{j1'lJ~~~t1~u~

(9). ..:J1'U't)~n1"aVl1~Vi'B~tl5u~ fl1,)Vl1..:Jn1'Hb'V'IVl~
Q.I f' i.I -=:...::::rI

(9).(9) IPI"a1 "ilu tJn 611 tJ '\AI 'Uq SARCoV-2 ~ 1 tJ1 'Q Real Time-PCR, Sequencing u a ~
Next Generation Sequencing (NGS)

(9).tv n1,)bn't)I91TeJ~1~"il1nll11~~ b~B?i~1PI,)1"ilVl1~Vi'B~tI~U~n1~ b-U'lJ n1"ab"il1~b~B~

m,)bn'U1Pl1B~1~ Nasopharyngeal swab, m,)~~~1'Vj'U~ ~lmdm~B bbr.J!;lVl'UB~ bb!;l~bn'U1'fl~l~~vhVl~b{jtJ'l.J

(9).m rrrnl ')~b~'U'lh~~Vl5m'V'l'(j~Vl~61B'U u'U'UIPI')1 "ilVl1bbB'U~'UB~ Vl1~J1 bVl~B~lVltJ1'(j'¬ ll~,
Jf
b'(j'¬ llSARS-CoV-2(COVID-19)

~ f' ~.::::rI ~ d.Q ,:f
(9).CS::fl1 ') IPI') 1 "il1 bFI') 1 ~ VlVl1 bb'¬ ll'UIPI'UB ~ Vl1..:J'U1 bVl!;l B ~1 Vl tJ1 'lJ'¬ ll~ b'(jB SARS-CoV-2

(COVID-19)vl1tJ15 Vl1~6I1bl!;l8 m,)IPI,)1"ilVl1Neutralizing antibody 15 virus culture bb!;l~15SurrogateNT
(9).cf fl1 ') IPI"a1 "il611"a~ 'U5 fl ') ') lJ 'VB..:Jb~ B111' 61 SAR CoV-2 vl 1 tJ15 RealTime-PCR, . .

1~tJm1"il61B'U1?11B~1~, ~~b~tJ~1?11B~1~,61n~1?11B~1~,blPl~tJlJJ1tJ11P1,)1"il,1PI,)1"ilr.J!;l,tI"a~b~'lJ 61"atlr.J!;lbb!;l~'¬ ll'¬ llfl,

.::.IV 4 f' f'

tv . ..:J1'U1"iltJ1VltJ1f1161IP1"afl1,)U'V'IVltJ

tv.(9) B5'U1tJlfl"a..:Jfl1"abb!;l~'lJBfl11lJ~'UtJBlJB161161:wmb-U1~1lJlfl"a~fl1"a1~tJVl1..:Jfl~'Wfl

tv. tv bn 'UIPl1 B ~ 1..:JB 161161iIfl "a b~ B ?i~ IPI') 1 "ilVl1 ~Vi'B ..:J'lJ5 '\J~m') b-u 'lJ fl1 ') b"il1 ~ b~ B ~

fl1,)bn'U1Pl1B~1~ Nasopharyngeal swab Vl~B~'U1 mlJ~lfl"a..:J~1~fl1"a1~tJfl1Vl'U~

lv.m Pi fl~l fl1 "a1PlB 'U61'UB ..:JVl1~.fl~AlJ n'U 1~ tJIPI')1 "iJ "a~~'U.fl~ AlJ n'U'V '¬ ll~SARS-CoV-2
- 'U 'I. \I "-

~1lJn'Ufl1"a fl1"am1"ilVl1~Vi'B~t15U~fl1,)Vl1~ bVlfl'Wflfl1"abb'V'IVl~ b-U'Um1"il611"a:U1bfli11 'Ub~B~ fl11lJ61lJ\j"aru

'lJB~b~~b~B~ 1PI,)1"il\:1616111~1PI"a1"ilVl1~~1bflli1!;l~1PI1'VltJ1Vl~B~'U1 1PI1lJvi1fl"a~~1..:Jfl1"a1~tJfhVl'U~ .

tv.CS:: ~~blPl~tJlJ~'UbbtJfl serum Vl~B plasma "a1lJ(i..:J61n~bbtJfl PBMC "il1flIPl1B~1..:J

~1vl"il1 flB161161i1fl"a bb!;l~~~vl1Vl~ bUtJ'Ufl1') bn'U1'fl~11?11B~1..:J

tv.cf 1Vi'fhtl~fl~l bb~~r.J!;lfl1')m1"il'Vl1~Vi'B~tJ5u~fl1,)bbn Bl61161i1fl"a~b-U1~1lJ lfl"a~n1"a1~tJ

'" ~/ lv.b 1bm1~Vl ...



- ~-

~,'O;J ~hf1'jl~~.umJ6'lmllJ61lJ~'U~'j~~\JilljFl:!.Jfl\.l"u'El~ SARS-CoV-2 ~lfl15 CLlA, PRNT
'\J 'Y II

bb6'l:::tl1'j1oU'Pseudovirus
~,gJI ~ (;lvil1 'U'jl ~ \ll'U(:oJ6'lfll'j \>!il "il1 bf1'jl:::~Vll\1 ~'El \I\l ~'I)'~ flli ua ~6'11tJ(:oJa flli\>! 'jl "il

1 bml:::'V!1 'U.fl1~'jllJ"u'El\lm6'1l6'1lJf1'j~ b.ul~llJ tl1'jP; f1'I~n1~~

Ql"Q 0 Q,I 0 I

f'lW~lJ'U~Ltl~1:::~1'V!"'U~1LL'V!'U\I•
nf1nnvll'El8l\11(;l'El8l\1'V!~\I~\I~'El1 tJ-O, ,
@l, 1~~'UtJ~tI! flJl \>!~'VI~'El~t1.qvll 'El8l\15'U~ bViCJ'U1~~~lfl1ld 1'U6'1l"Ul1"Ul bVlf1i1f1rnsu ~Vl ~

uae 1~~'U1'U'El'4flJl\>!b\J'U~tJi::: neu1'jf1Pl6'ltJ~61l"ulb Vlf1i1f1f11'j u~Vl~ 'VI~'El1~~'U1'U'El'4flJl\>!L\J'U~\l'j~fl'El'U1"lJl~~
Clio ~ Clio ~

LVlf1'Uf1rnsu ~Vl ~'U'El\l61ill LVlf1'Uf1f11'j LL~VlI;J

~, 1~~'UtJ~tI!tI!11 Vl'VI~'El~fLJ1~'El81\15'U~LViCJ'U1~~~lfl1liJ 1'U61l'1J11"lJ1LVlf1i1f1f11'jLL~Vl~

LL6'l~1~~'U1'U'El'4tl!l\>! L\J'U~\li:::fl'El'U 1'jf1Pl6'l\l:::61l'U1LVlf1i1f1f11'jLb~Vl~ 'VI~'El1~~'U1'U'El'4tl!1191LtJ'U~tJi~fl'El'U1"lJl~~
.:::It. t{ oC.Io 6'

bVlf1'Uf1tl1'j u~Vl CJ'UB\l 61ill LVlf1'Uf1msu ~Vl CJ

sn. 1~~'U\l~ tI! tl!1'V1~'El~ fLJl ~ 'El8l\1 ~'U~ 61'0, r1l 'VI'U~1l1-u L\J'U~ fLJ61lJ'I)'~LU~1~~1'V!~\J

, .. ..,
f'l15,.,.lJ L'UfllJ f11"~lJ f'l"~ B'U

~15'j'jlJ L-UCJlJf11'j61'El'U~oo 'U1Vl


