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n1';ilU~tI'UbbU~~'Vl1~1~~(;l1'V1fJ11'U~thti COVID-19 

" 

nl'j'j:;'U1(i)tlth.:J'jlVlb~1,xl1~n'Utl.:J1'jA COVID-191'\J'u'll'llU'Llfh~.:JbtJ'LltlruvIl1V1ru~'Vlmh:;b'VlPl1~Al1JJcl1Aru
'" "V , Q.J 

mil.:J~.:J b"v'1 'j1::;hil~ tJ.:J uvi~.:J~.mm::;'VltJvim~'lJ.fll~th::;'U1'll'LllVltJV1'j.:J EJ.:J~.:JC-J~m:;YltJvitl'j:;'UU,;nu1'jru(;1'U l\'m~~n'll bl~:;. , , ....,. 

~.:JAJJ bA COVID-1 9 bnVl'lllnn1'j&i(iH~B severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

~ .:J~'UJ1tJ.:J1'Llnl'j'j::;tJ1VlA.f..m 'j m~mJ m tJ l~ tl'Ui5'Ul1AJJ A.1'1. 2019 ruth:; l 'Vl1'1(;11li1'jruf~LJ'j:;'lll'U'Ll{i'Ll [1] 

nl'j(il'jl'1l'Vl1.:J~tl.:JLJllu~nl'jb~tlEJ'LlEJ'Llnl'j%'Il5tJbA COVID-19 vi1m'LlU'll~U'LlAtl nl'jV1'jl'llVl1 RNA ~~lb~l::;'Utl.:J 
llf(;1 SARS-CoV-2 vlltJlB' real-time reverse-transcription polymera se c hain reaction (rRT-PCR) [2] 

'Il1n~1'Ul'Ll~':htJ ll~:;~AVll~tl~ byjJJ~'Lltl~l.:J'jlVl b~l ~.:Jh1ijnl'jPin~lC-J~ nl'jV1'jl'1lYl1.:J~B.:JLJiJU~ n1'j 5'Ll 'l ~tl1'll'll:;ij 
LJ'j:; ltJ'Ul1 (;11JJl'jfl-V1 tJ1'Ll nl 'jlii 'Il5tJ &iVl011JJnl 'j f n~l VI~ tl'Utl n Al1JJ~ 'Llbb 'j.:J'lJB.:Jb Alti1 CBC l tJ'Llnl'j'VlVl(;1BtJVI~.:J 
~C-J"(il'jl'llVlmtJ parameters ijnl'jlLJ~(j'LlllLJ".:Jtl ~1.:Jijifm11Af\J1'LlbA COVID-19 [3-5] nl'jPin~11'LlLJ'j:; b'Vl1'1B01l~ 
'j1 tJ.:J1'LlertJltJ~l.u1f'U nl'jfmHvi\1tl.:Jt:!mQ'Ll~1'Ul'Ll 207 A'Ll UtJ mtJ W:JtJ 1 tJ~iJC-J~ml'1l8'Llt1'LlbA COVID-19 ltJ'Ll 

~ ~, 
tJln 105 A'Ll bb~:;ertJltJyjiiC-J~(il'jl'1l1j'LlEJ'Lll 'jAltJ'Ll~'U 102 A'Ll "v'1'Ul1 ertJltJvi~Vll;tliJ'il1'Ul'Lll}jVll~tlVl'lJ11UtltJ~11

~ ~ . 

~tJltJvibj"v'ltJnl'j~Vlb~tltl~1.:JiJiftJcl1Af\J'YIl.:J(;1~ ~ lymphocyte U,,::; neutrophil 1'Lln~JJ~A(i) l ~tlii~1'Ul'Ll ~lnl 1 
n ~ JJ ertJ 1CJvihi ~Vll.fftl tl ~1.:Ji1 iftJ 6f1 A ruVll.:Ji'1 ~ ~ l-V 'Ll n'Ll bbvihiY-/'U Al1JJ bl 01 nvi l.:j'lJtl.:j~l'Ul'Ll bn ~ Vll~ tl Vl 'j::;Vll1.:J ertJl tJ-X.:J 

'" 'IJ Q.J '\J 

(;1B.:j n~JJ [3] tl~l.:Jb nvnJJ i1'j1tJ.:j1'Llc.mnl'jPin~1v1ll(ilnvi1.:Jtltl n1LJ1'LlertJltJ COVID-19 VlmtJ-vr'LlA'Llv1ijtl1nl 'j'j'Ll bb 'j.:J 
, v • 1,.1 '\J ,. I V ' 

n ~11A tl ertJl tJ n~JJii iJ 'Il:; ~l'Lll'Lll}jVlb~ tl Vl'U1ll ~ JJ~'Llb~nutl tJ [4, 5] ll~::;'il1'Lll'Ll'll::; 8.:J l~ JJJJln~ 'Lltl th.:Jihr tJ6f1Aru 
~ , v 

1'Ll~tJltJviiit:ilnl 'j~'Ll lb'j.:J'Il'Ll().:Jl~tJ:al(il [4] ll~::;i1~l'Lll'Ll neutrophill~JJ:ff'Ll uvi lymphocyte monocyte U~::; 
eosinophil ij~l'Lll'Ll~WlG1.:J l(i)tJltl~l::; lYmphocyte vii1~1'Lll'LlI:'lVl".:Jtl~1.:j:W0tJ6flAf\J (4] 1'Ll~tJltJ COVID-19 v1iJ 

t)ln1'j'j'Lllb'j.:Jt1.:jih1V.:J1'\J'il1'Ul'Llln~Vll~tlVl [4] UI:'l::;'j::;~'U'lJ tl.:j~1JJlnGl,j'Ll (4, 5] "(il~.:JBd1.:JiJ'l1tJ(;1°1Arul~tl
. , . v . 

lLJ~CJ'U bv] tJ'U n'UertJltJ COVID-19 v1iitl1nl'jhh'Ll II 'j.:JB nv'hv 
~ , 

'il1nnl'jfin~1.u1..'lvl'Ll'll::;Li1'LlMl1 'il1'Ul'Ll lymphocyte 1'LllRtlVl~(i\~.:atJ'LlC-JRnl'jV1'jl'1l'Vl1.:J~tl.:JLJllu~ n1'j 

viY1tJlv1\itltJ 1 'LlertJltJ COVID-19 ~-.1iJC-J~nl'j?1n~l(;1tlVlA~ tl.:j n'Ll ,nnVlR1tJllvi.:J (5-8] 1'LlLJT::;l'VlA~.:JAlLJ{Y-/tJi1l1::;
~ . 

lymphopenia (absolute lymphocyte count; ALC < 1 x 109IU lMtltJ~::; 28 'lJtl.:j~tJlt.J COVID-19 yf.:jVlJJVl [5] 

. ~tJltJ1'Llliitl.:j~5'Ll LJ'J::;lVlAf1151'jruf21LJ'j::;'U1'U'Ll{i'Ll iJ'j1tJ-.11'Ll lymphopenia 1'Ll~UltJmnCi.:j~tltJR~63 [6] ll~::; 
~ultJ1'LlLJ'j::;b'VlPl(;11u1'jruf~LJ'j::;'Ul'U'Ll~'Ll 'LltlmiJtl.:J~5'Ll ii'j1tJ.:J1'Ll lymphopenia LJ'j::;JJlru~tltJ~::; 42 'lJtl.:J~tJltJ 
COVID-19 ,r.:JVlJJVl [7] fil ALC V.:j,..hm-V1CJA1(i)nl'jrucrtJltJ COVID-1 9 viiJll'UlhJJJtl1nl'j'j'Llll'j.:Jll,,:;vlB.:Jnl'j 

~ , 
nl'j(i)bLI:'l1'Ll ICU lVltJ"v'I'Ul1ertJltJ COVID-19 v1iitl1nl'j'j'Llbb'j.:J vltlwlnfmn1wXtl.:J ICU iifilnm.:J (median) 'lJtl.:J" ~ , 
ALC ~lvi(;1Vll'Vhn'U 0.4 x 109IL 1'Ll'lJru::;viertJltJl'Lln~JJvil11vltl.:j-vrnfn~11'UV1tl.:J ICU iiA1nR1.:J'lJtl.:J ALC ~lvi(;1Vl

• \J, . , 

lvhn'U 1.2 x 109 IL ~.:jA1vl.:Jn~11'Utl.:J.x-.1(;1tl.:jn~JJllV1nvi1.:Jn'Lltl~1.:)iJiftJ ?h Af\J'Vl1.:J(;1~~ C-J~nl'jPim~ll(;1'Lltlll'Lld1 
liJ·tlc.JthtJ COVID-19 iJI'i1 ALC (il;lhn~v~m'Llll'j.:j AD UtltJnl'l 0.6 x 109/L tl1'llHl{jmlltJ.:J.ffll"::;~VlV11'.lJ" , 
Al1mWm'lJB.:JbA1v\' (5] nl'j1oif~BtJfl::;'Utl.:J~l'Ul'Ll lymphocyte ~lJJnm::;tJ~ll"lv1tJltJ ltJ'Ll 5n parameter v1iJ, . 

nl'j"l?l'Ll€l1 wAi'l"l tJ1mrutl 1 fl 1'j~tJltJ [8] q':htJ~iJ lymphocyte JJlnnl1~tltJ"::; 20 1 'Ll'lll.:Jl'Llv1 10-12 VI~.:j'lllm~JJ 
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ihllnl'l'lh8 ~lb 'UdIItJ1Jn~JJU1nl'lhj~'Ubb 'l':]lL(l:;ihLtllhllJellnT'i\) :;~~'U LL~ ()ll'U~l.:]dillymphocyte U€Wnl1 

~eW~~ 20 ~LLtld1LtJ'Un~lJ e)1n1'l'l'ULL 'l':] bb(l:;l'U'tIl':]ltl~ 17-19 V1~':]\)lm~lJiJel1nl'lt'h8 ()1~lh8iJ lymphocyte 
l" , '" 	 'V .... 

lJlnnl1~'El8(l:; 20 ';LL'Ud1U1nl'l~~tI ~1£j lymphocyte lJlnnl1~'El8(l:; 5 LLvlll'El8nl1~'El8(l:; 20 ~LL'Ud1()1nl'l 

eJ':]~'ULL'l'l LL~fhillymphocyte 1l(lCJnl1~~8(l:; 5 €u.1j::;11qlhtJl-ih~~'Uln 'lVl ffi'Elnl(1L~8~lVl v1'El':]L~l'ld'.:]u.(\:;l~ 
n1'l~LL(lu~1':]lJ1n 'Uun\)lmfl1J(l08f,~u:'\~~ltl COV!D-I? iii lymphopenia ~uCJ(\:; 69 -';:;)1U reactive 

lymphocyte ~:w~m~I(\J:; lymphoplasmacytoid lv1l~nllu85nv118 [5) 

LVl8(1 'l U nl'l fl m:J1 ~(\ nl'l 7l'ln CBC 1w.Jth (j COVID-19 'l1f1V1(l18 LL V1'.:] LL(\Vl':]h1' L'~ 'Ul tIl,j'tl.:] vl'Ul1 

i'h para mete;s ul-.1mh.:]:U nl'l Lu~ 8'UUU(l-.1 ~lJyj'Ui5 ~tJ nl'l~VlL~'El'U'El-.1~U18~il 'l:;v1tJrnllJ~'ULL 'l'l'U 'El-.1 'Ell nl'l ~1-.1 n'U 

1~LLri ~1'Ul'U lymphocyte ~1'UltlllJVlL~'ElVl'U11 ~l'Ul'Uln~VlL~'ElVl ~1'Ul'U neutrophil LL(l:;fnlJJL'lJlJoU'U 

mlJLn(lu'U .x'ld eJ':]v1'El':]:U nl'lLntJ'llJJJltJoUBJJ(l~~nl'l Vl'll\)Vl1':]~'El.:JU nU&1n 1'l L~lJ l~lJl'U~t'hun ~lJ ~ 1-.1 'l h1lJln~'U 
'V 	 ~ 'V, 

Lvi B1~?11lJl'lfl(\~Unl'lLLJ~8'ULlU(l-.1Vl1.:J1(l~(i11Vl81~LnVl~'UntJ~t'h8 COVID-19 M-UVlL\)'U~'U L vi mIl parameters 

LV1~1,r'U lJll-i1u'l:;LU'l1'U1'Unl'l'tllUl\J\)QU &1VlVlllJn1'l-r n'\j1 V1~ tlvl1'U18f111lJJ'ULL'l-.1'U'El-.1hrMi, 
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