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AEVWUDFW: 
BDFNJURXQG: In DecembeU 2019, VeYeUe acXWe UeVSiUaWoU\ V\ndUome coUonaYiUXV 2 (SARS-CoV-2) ZaV 
idenWified in WXhan, China, Zhich VSUead UaSidl\ and haV become a ZoUld-Zide SXblic healWh 
challenge. We aimed Wo aVVeVV Whe efficac\ of Wocili]Xmab in VeYeUe SaWienWV ZiWh CoUona ViUXV DiVeaVe-
19 (COVID-19) and Veek a neZ WheUaSeXWic VWUaWeg\. 
MHWKRGV: The SaWienWV diagnoVed aV VeYeUe oU cUiWical COVID-19 in The FiUVW AffiliaWed HoVSiWal of 
UniYeUViW\ of Science and Technolog\ of China (AnhXi PUoYincial HoVSiWal) and AnhXi FX\ang Second 
PeoSle¶V HoVSiWal ZeUe giYen Wocili]Xmab in addiWion Wo UoXWine WheUaS\ beWZeen FebUXaU\ 5 and 
FebUXaU\ 14, 2020. The changeV of clinical manifeVWaWionV, CT Vcan image, and laboUaWoU\ 
e[aminaWionV ZeUe UeWUoVSecWiYel\ anal\]ed. 
FLQGLQJV: WiWhin a feZ da\V, Whe feYeU UeWXUned Wo noUmal and all oWheU V\mSWomV imSUoYed 
UemaUkabl\. FifWeen of Whe 20 SaWienWV (75.0%) had loZeUed WheiU o[\gen inWake and one SaWienW need no 
o[\gen WheUaS\. CT VcanV manifeVWed WhaW Whe lXng leVion oSaciW\ abVoUbed in 19 SaWienWV (90.5%). The 
SeUcenWage of l\mShoc\WeV in SeUiSheUal blood, Zhich decUeaVed in 85.0% SaWienWV (17/20) befoUe 
WUeaWmenW (mean, 15.52 � 8.89%), UeWXUned Wo noUmal in 52.6% SaWienWV (10/19) on Whe fifWh da\ afWeU 
WUeaWmenW. AbnoUmall\ eleYaWed C-UeacWiYe SUoWein decUeaVed VignificanWl\ in 84.2% SaWienWV (16/19). 
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No obYioXV adYeUVe UeacWionV ZeUe obVeUYed. NineWeen SaWienWV (90.5%) haYe been diVchaUged on 
aYeUage 13.5 da\V afWeU Whe WUeaWmenW ZiWh Wocili]Xmab and Whe UeVW aUe UecoYeUing Zell. 
IQWHUSUHWDWLRQ: Tocili]Xmab iV an effecWiYe WUeaWmenW in VeYeUe SaWienWV of COVID-19, Zhich SUoYided 
a neZ WheUaSeXWic VWUaWeg\ foU WhiV faWal infecWioXV diVeaVe. 
FXQGLQJ: ThiV ZoUk ZaV VXSSoUWed b\ DeSaUWmenW of Science and Technolog\ of AnhXi PUoYince and 
HealWh CommiVVion of AnhXi PUoYince (gUanW nXmbeU: 202004a07020001) and Whe China NaWional 
CenWeU foU BioWechnolog\ DeYeloSmenW 175 (gUanW nXmbeU: 2020YFC0843800). 
 
 
IQWURGXFWLRQ 
In Whe SaVW decadeV, WZo knoZn ]oonoWic coUonaYiUXVeV, SARS-CoV and MERS-CoV, haYe been 
UeSoUWed Wo damage Whe UeVSiUaWoU\ WUacW and caXVe VeYeUe oXWbUeakV.1-3 SeYeUe acXWe UeVSiUaWoU\ 
V\ndUome coUonaYiUXV 2 (SARS-CoV-2)4 iV a neZl\ diVcoYeUed coUonaYiUXV, Zhich ZaV fiUVW diVcoYeUed 
in WXhan, China in DecembeU 2019. The diVeaVe ZaV officiall\ named CoUona ViUXV DiVeaVe-19 
(COVID-19) on 11 FebUXaU\, 2020.5 ESidemiological daWa haYe baVicall\ deWeUmined Whe UoXWe of 
SeUVon-Wo-SeUVon WUanVmiVVion in COVID-19.6,7 AccoUding Wo Whe ChineVe CenWeU foU DiVeaVe ConWUol 
and PUeYenWion (CDC), aV of MaUch 1, 2020, WheUe ZeUe accXmXlaWiYel\ confiUmed 80,174 SaWienWV in 
China, inclXding 2,915 caVeV of deaWhV. MoVW of Whe SaWienWV deYeloSed SneXmonia, Zhich can ZoUVen 
UaSidl\ inWo UeVSiUaWoU\ failXUe.8 The eldeUl\ and SaWienW ZiWh loZ immXne fXncWion haYe a higheU 
VXVceSWibiliW\ and moUWaliW\.1 One VWXd\ UeSoUWed WhaW SaWienWV XVXall\ haYe SneXmonia ZiWh abnoUmal 
findingV on cheVW CT Vcan.9 Common V\mSWomV aW onVeW inclXde feYeU, coXgh, and m\algia oU faWigXe. 
A laUge SaUW of SaWienWV e[SeUienced VeYeUe comSlicaWionV inclXding acXWe UeVSiUaWoU\ diVWUeVV V\ndUome 
(ARDS) (29%), and 32% SaWienWV need an inWenViYe caUe XniW (ICU) admiVVion and Vi[ (15%) died.9 In 
anoWheU UeSoUW of 99 caVeV, 17 (17%) SaWienWV deYeloSed ARDS. Of Zhich, 11 (11%) ZoUVened ZiWhin a 
feZ da\V and died.7 AccoUding Wo a neZ UeSoUW, Whe moUWaliW\ foU cUiWical caVeV Ueached 60.5%.10 
UnfoUWXnaWel\, Whe SaWhogeneViV of COVID-19 VWill UemainV XncleaU, and WheUe iV no efficienW 
WheUaSeXWicV. 
 
SWXd\ demonVWUaWed WhaW in Whe SaWhogeneViV of SARS, a c\Wokine VWoUm occXUUed , inYolYing a 
conVideUable UeleaVe of SUoinflammaWoU\ c\Wokine inclXding inWeUleXkinV (IL) -6, WXmoXU necUoViV facWoU 
Į (TNF-Į), and IL-12.11 In Whe UeVeaUch of Middle EaVW UeVSiUaWoU\ V\ndUome, caXVed b\ anoWheU 
coUonaYiUXV (MERS-CoV), c\Wokine geneV of IL-6, IL-1ȕ, and IL-8 can be maUkedl\ high. A dela\ed 
SUoinflammaWoU\ c\Wokine indXcWion b\ MERS-CoV ZaV alVo confiUmed.12 SimilaU Wo Whe changeV in 
SARS and MERS, in COVID-19, higheU SlaVma leYelV of c\WokineV inclXding IL-6, IL-2, IL-7, IL-10, 
gUanXloc\We-colon\ VWimXlaWing facWoU (G-CSF), inWeUfeUon-Ȗ-indXcible SUoWein (IP10), monoc\We 
chemoaWWUacWanW SUoWein (MCP1), macUoShage inflammaWoU\ SUoWein 1 alSha (MIP1A), and TNF-Į ZeUe 
foXnd in ICU SaWienWV, Zhich imSlied a c\Wokine VWoUm occXUUed7,9 and UelaWed Wo Whe VeYeUiW\ and 
SUognoViV of Whe diVeaVe. In Whe bioSV\ VamSleV aW aXWoSV\ fUom a SaWienW Zho died fUom Whe VeYeUe 
infecWion ZiWh COVID-19, hiVWological e[aminaWion VhoZed bilaWeUal diffXVe alYeolaU damage ZiWh 
cellXlaU fibUom\[oid e[XdaWeV. MononXcleaU inflammaWoU\ l\mShoc\WeV ZeUe Veen in boWh lXngV.13 
TheVe VWXdieV VXggeVWed WhaW an inflammaWoU\ facWoU oU a c\Wokine VWoUm haYe occXUUed. In oXU SUeYioXV 
UeVeaUch, afWeU anal\]ing Whe immXne chaUacWeUiVWicV of SaWienWV ZiWh COVID-19, Ze foXnd WhaW abeUUanW 
SaWhogenic T cellV and inflammaWoU\ monoc\WeV aUe UaSidl\ acWiYaWed and When SUodXcing a laUge 
nXmbeU of c\WokineV and indXcing an inflammaWoU\ VWoUm. Among Whem, GM-CSF and IL-6 aUe Whe ke\ 
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c\WokineV leading Wo inflammaWoU\ VWoUm Zhich ma\ UeVXlW in incUeaVed alYeolaU-caSillaU\ blood-gaV 
e[change d\VfXncWion, eVSeciall\ imSaiUed o[\gen diffXVion, and eYenWXall\ lead Wo SXlmonaU\ fibUoViV 
and oUgan failXUe.14 TheUefoUe Ze VXggeVWed WhaW IL-6 mighW Sla\ a ke\ Uole in Whe c\Wokine VWoUm and 
inWeUfeUing of IL-6 mighW be a SoWenWiall\ WheUaSeXWic foU VeYeUe and cUiWical COVID-19. 
 
IL-6 UeceSWoU haV WZo foUmV: membUane boXnd IL-6 UeceSWoU (mIL6R) and VolXble IL-6 UeceSWoU (VIL-
6R). IL-6 bindV Wo VIL-6R Wo foUm a comSle[, Zhich When bindV Wo gS130 on Whe cell membUane Wo 
comSleWe WUanV-Vignal WUanVdXcWion and Sla\ a SUo-inflammaWoU\ Uole.15-18 AV a UecombinanW hXmani]ed 
anWi-hXman IL-6 UeceSWoU monoclonal anWibod\, Tocili]Xmab can VSecificall\ bind VIL-6R and mIL-6R 
and inhibiW Vignal WUanVdXcWion. IW iV cXUUenWl\ XVed mainl\ foU UheXmaWoid aUWhUiWiV.18 The UeVXlWV of 
long-WeUm Wo[iciW\ WeVWV on animalV VhoZed WhaW Wocili]Xmab ZaV Zell WoleUaWed, and no VignificanW 
abnoUmaliWieV ZeUe obVeUYed in oWheU clinicoSaWhological VWXdieV oU hiVWoSaWhological eYalXaWionV.18-20 
In WhiV VWXd\, Ze UeWUoVSecWiYel\ obVeUYed Wocili]Xmab in WUeaWing VeYeUe oU cUiWical COVID-19 SaWienWV 
Wo Vee if IL-6 Sla\V a SiYoW Uole in Whe SaUWhenogeneViV and Whe efficac\ of Whe Wocili]Xmab inWeUfeUence 
of IL-6, in oUdeU Wo SUoYide neZ WheUaSeXWic VWUaWeg\ foU WhiV faWal diVeaVe. 

 
MHWKRGV 
Patients 
A WoWal of 21 SaWienWV meW Whe VWXd\ condiWionV Zho ZeUe WUeaWed ZiWh Wocili]Xmab beWZeen FebUXaU\ 5 
and FebUXaU\ 14, 2020. SeYen of Whe SaWienWV ZeUe WUeaWed in The FiUVW AffiliaWed HoVSiWal of UniYeUViW\ 
of Science and Technolog\ of China (AnhXi PUoYincial HoVSiWal) and 14 in AnhXi FX\ang Second 
PeoSle¶V HoVSiWal. All SaWienWV enUolled meW Whe VeYeUe oU cUiWical cUiWeUia defined b\ Whe DiagnoViV and 
TUeaWmenW PUoWocol foU NoYel CoUonaYiUXV PneXmonia (6Wh inWeUim ediWion) VSonVoUed b\ NaWional 
HealWh CommiVVion of Whe PeoSle¶V ReSXblic of China.21 FoU diagnoViV, VSecimenV ZeUe obWained b\ 
WhUoaW VZabV XndeU aVeSWic oSeUaWion and WeVWed ZiWh Ueal-Wime UeYeUVe-WUanVcUiSWaVe-Sol\meUaVe-chain-
UeacWion (RT-PCR) aVVa\ WhaW ZaV deYeloSed fUom Whe SXblicl\ UeleaVed YiUXV VeTXence. The diagnoVe 
of VeYeUiW\ ZaV defined if an\ of Whe folloZing condiWionV ZaV meW: (1) UeVSiUaWoU\ UaWe � 30 
bUeaWhV/min; (2) SSO2 � 93% Zhile bUeaWhing Uoom aiU; (3) PaO2/FiO2 � 300 mmHg. A cUiWical caVe 
ZaV diagnoVed if an\ of: (1) UeVSiUaWoU\ failXUe Zhich UeTXiUing mechanical YenWilaWion; (2) Vhock; (3) 
combined ZiWh oWheU oUgan failXUe, need Wo be admiWWed Wo ICU. 
 
The Medical ReVeaUch EWhicV CommiWWee of Whe AnhXi PUoYincial HoVSiWal aSSUoYed Whe VWXd\. All 
SaWienWV had Vigned infoUmed conVenW befoUe XVing Wocili]Xmab and agUeed Wo SXbliVh WhiV caVe VeUieV. 
We aUe commiWWed Wo SUoWecWing SaWienW SUiYac\ and comSl\ing ZiWh Whe HelVinki DeclaUaWion. 
(ASSUoYal nXmbeU: 2020-XG(H)-015) 
IL-6 Test 
The YalXe of IL-6 iV meaVXUed b\ elecWUochemical lXmineVcence meWhod (Roche DiagnoVWicV GmbH) oU 
FACS anal\ViV. InWUacellXlaU VWaining of IL-6 ZaV SeUfoUmed ZiWhoXW adding an\ Ue-VWimXlaWion. The 
cellV ZeUe When collecWed, ZaVhed, and blocked accoUding Wo inVWUXcWionV of eBioVcience. The noUmal 
Uange of IL-6 iV leVV Whan 7 Sg/ml. 
Treatment and observation 
All SaWienWV UeceiYed VWandaUd caUe accoUding Wo Whe DiagnoViV and TUeaWmenW PUoWocol foU NoYel 
CoUonaYiUXV PneXmonia (6Wh inWeUim ediWion),21 inclXding loSinaYiU, meWh\lSUedniVolone, oWheU V\mSWom 
UelieYeUV and o[\gen WheUaS\, and added ZiWh Wocili]Xmab (Roche PhaUma (SchZei]) LWd, B2084B21), 
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SUeVcUibing 400 mg once WhUoXgh an inWUaYenoXV dUiS. Clinical feaWXUeV inclXding bod\ WemSeUaWXUe, 
o[\gen VaWXUaWionV, eWc, ZeUe UecoUded. A Zhole blood ZhiWe cell coXnW ZaV SeUfoUmed UeSeaWedl\. All 
SaWienWV had been VSiUal comSXWeUi]ed WomogUaSh\ (CT) Vcanned on admiVVion and a Zeek laWeU afWeU 
Whe beginning of Wocili]Xmab WUeaWmenW, XVing a 64-UoZ VSiUal OSWima CT680 VcanneU (GE HealWhcaUe, 
USA) in a Zhole-lXng, loZ-doVage e[SoVXUe, Vcanning ZiWh 5mm VliceV. 
Data collection 
TUeaWmenW daWa ZeUe collecWed WhUoXgh chaUW and figXUe UeYieZ, inclXding gendeU, age, coe[iVWing 
diVeaVeV, clinical V\mSWomV, SeUiSheUal o[\gen VaWXUaWionV. ThiV VWXd\ focXVed on changeV in bod\ 
WemSeUaWXUe, UeVSiUaWoU\ fXncWion, and CT findingV befoUe and afWeU WUeaWmenW ZiWh Wocili]Xmab. 
Statistical Anal\sis 
All VWaWiVWical daWa ZeUe anal\]ed b\ IBM SPSS VofWZaUe Y.16.0 (Chicago, IL, USA), and aUe e[SUeVVed 
aV meanV � VWandaUd deYiaWion. 
 
Results 
Demographic characteristics 
The aYeUage age of Whe VXbjecWV ZaV 56.8 � 16.5 \eaUV, Uanged fUom 25 Wo 88 \eaUV (7DEOH 1). Of Whe 21 
SaWienWV, 18 ZeUe maleV (85.7%) and 3 femaleV (14.3%). 17 SaWienWV (81.0%) ZeUe aVVeVVed aV VeYeUe 
and 4 (19.0%) cUiWical. Among Whem, 5 SaWienWV (23.8%) had a hiVWoU\ of e[SoVXUe Wo WXhan and 6 
(28.6%) e[SoVXUe Wo SaWienWV Zho haYe confiUmed COVID-19. EighWeen SaWienWV (85.7%) UeceiYed 
Wocili]Xmab once, and 3 SaWienWV (14.3%) had anoWheU one aW Whe Vame doVe dXe Wo feYeU ZiWhin 12 
hoXUV. 
Clinical presentations 
All SaWienWV SUeVenWed ZiWh feYeU aV Whe fiUVW V\mSWom, folloZed b\ dU\ coXgh (14/21, 66.7%), a Vmall 
amoXnW of ZhiWe Shlegm (9/21, 42.9%), faWigXe (6/21, 28.6%) and d\VSnea (6/21, 28.6%). FoXU SaWienWV 
(19.0%) had naXVea. OWheU V\mSWomV inclXding UhinoUUhea and cheVW Sain ZeUe UaUe (4.8%). Among all 
SaWienWV, WheUe ZaV a median inWeUYal of Vi[ da\V (Uange, WZo Wo foXUWeen) fUom Whe onVeW of feYeU Wo Whe 
occXUUence of d\VSnea. TZenW\ SaWienWV need an o[\gen WheUaS\, inclXding high-floZ o[\gen WheUaS\ in 
9 SaWienWV (45.0%), naVal cannXle in 7 SaWienWV (35.0%), maVk o[\gen in 1 SaWienW (5,0%), noninYaViYe 
YenWilaWion in 1 SaWienWV (5.0%) and inYaViYe YenWilaWion in 2 SaWienWV (10.0%). (7DEOH 1) 
Laborator\ examinations  
WhiWe blood cell coXnW VhoZed WhaW 4 SaWienWV (4/20, 20.0%) haYe an abnoUmal YalXe (mean, 6.30 � 
2.77î109 /L) in SeUiSheUal blood. (7DEOH 2) The SeUcenWage of l\mShoc\WeV ZaV decUeaVed in 85.0% 
SaWienWV (17/20, mean, 15.52 � 8.89%). C-UeacWiYe SUoWein (CRP) leYelV incUeaVed in all 20 SaWienWV 
(mean, 75.06 � 66.80 mg/L). The median SUocalciWonin (PCT) YalXe ZaV 0.33 � 0.78 ng/mL, and onl\ 2 
of 20 SaWienWV (10.0%) SUeVenWed an abnoUmal YalXe. BeVideV, all SaWienWV haYe been anal\]ed IL-6 
e[SUeVVion leYelV befoUe Wocili]Xmab ZiWh a mean of 132.38 � 278.54 Sg/ml, VhoZing IL-6 XSUegXlaWion 
in WheVe VeYeUe and cUiWical COVID-19 SaWienWV. 
Imaging features 
All SaWienWV had abnoUmal cheVW CT on SUeVenWaWion. The SUimaU\ abnoUmaliW\ on Whe iniWial cheVW CT 
ZaV SlaTXe-like, gUoXnd-glaVV oSaciWieV and focal conVolidaWion, mainl\ diVWUibXWed in Whe SeUiSheUal, 
eVSeciall\ Whe VXbSleXUal Uegion (FLJXUH 1 A-C). The gUoXnd-glaVV oSaciWieV incUeaVed in Vi]e, e[WenW, 
and VeYeUiW\ in 21 SaWienWV ZiWhin Whe fiUVW VeYen da\V afWeU admiVVion. No SleXUal effXVionV, mediaVWinal 
nodeV, oU cenWUal SXlmonaU\ emboli ZeUe foXnd. 
Treatment outcomes 
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The bod\ WemSeUaWXUe of all SaWienWV dUamaWicall\ UeWXUn Wo noUmal on Whe fiUVW da\ afWeU UeceiYing 
Wocili]Xmab and Uemained VWable When afWeU (FLJXUH 2 B). Clinical V\mSWomV ZeUe VignificanWl\ UelieYed 
V\nchUonoXVl\ in Whe folloZing da\V. The SeUiSheUal o[\gen VaWXUaWion imSUoYed UemaUkabl\ (FLJXUH 2 
C-D). One SaWienW needed noW fXUWheU o[\gen WheUaS\. TheUe ZeUe fifWeen SaWienWV (15/20, 75.0%) had 
loZeUed WheiU o[\gen inWake. One SaWienW ZaV Waken off Whe YenWilaWoU on Whe fiUVW da\ afWeU Wocili]Xmab. 
One cUiWical SaWienW had WUacheal e[WXbaWed and Uegained conVcioXVneVV on Whe fifWh da\. AnoWheU one 
Zho had SUeYioXVl\ been giYen inYaViYe YenWilaWion had loZeUed Whe SaUameWeUV of Whe YenWilaWoU and 
e[SecWed Wo be off Whe YenWilaWoU VhoUWl\. 
 
A VignificanW change of Whe SeUcenWage of l\mShoc\WeV and CRP leYelV ZaV obVeUYed afWeU Wocili]Xmab 
WUeaWmenW, aV VhoZn in 7DEOH 2 and FLJXUH 2 A. On Whe fifWh da\ afWeU WUeaWmenW, onl\ WZo SaWienWV 
(2/19, 10.5%) had an abnoUmal YalXe in ZhiWe blood cell coXnW ZiWh a mean of 5.25 � 2.11î109 /L. The 
SeUcenWage of l\mShoc\WeV in 10 SaWienWV (10/19, 52.6%) UeWXUned Wo noUmal (mean, 22.62 � 13.48%). 
CRP decUeaVed VignificanWl\ and UeWXUned Wo noUmal in 84.2% SaWienWV (16/19, mean, 2.72 � 3.60 mg/L) 
afWeU WUeaWmenW on Whe fifWh da\. AfWeU WUeaWmenW, CT VcanV VhoZed WhaW Whe leVionV ZeUe abVoUbed in 19 
SaWienWV (90.5%) and a liWWle imSUoYemenW in Whe oWheUV. (FLJXUH 1D-F) NineWeen SaWienWV (90.5%) haYe 
been diVchaUged inclXding WZo cUiWical SaWienWV and Whe UeVW Uemained XndeU hoVSiWal obVeUYaWion, bXW 
WheUe bod\ WemSeUaWXUeV Uemained noUmal and all V\mSWomV imSUoYed UemaUkabl\. The mean 
hoVSiWali]aWion Wime ZaV 13.5 � 3.1 d afWeU Whe WUeaWmenW ZiWh Wocili]Xmab. (7DEOH 1) TheUe haYe been 
no UeSoUWV of VXbVeTXenW SXlmonaU\ infecWion and deWeUioUaWion of illneVV oU deaWh. DXUing Whe WUeaWmenW 
ZiWh Wocili]Xmab, no adYeUVe dUXg UeacWionV ZeUe UeSoUWed. 

 
DLVFXVVLRQ 
In WhiV VWXd\, Ze UeWUoVSecWiYel\ obVeUYed Wocili]Xmab, an IL-6 blockeU, in WUeaWmenW of 21 SaWienWV ZiWh 
VeYeUe and cUiWical COVID-19. Clinical daWa VhoZed WhaW Whe V\mSWomV, h\So[\genmia, and CT 
oSaciW\ changeV ZeUe imSUoYed immediaWel\ afWeU Whe WUeaWmenW ZiWh Wocili]Xmab in moVW of Whe 
SaWienWV, VXggeVWing WhaW Wocili]Xmab coXld be an efficienW WheUaSeXWic foU Whe WUeaWmenW of COVID-19. 
 
COVID-19 iV a neZl\ occXUUed infecWioXV UeVSiUaWoU\ diVeaVe ZiWh mild V\mSWomV aW Whe beginning. 
HoZeYeU, in a conVideUable amoXnW of SaWienWV, Whe V\mSWomV deWeUioUaWe UaSidl\, manifeVWed aV cheVW 
WighWneVV, VhoUWneVV of bUeaWh, and eYen UeVSiUaWoU\ failXUe. CT VcanV ofWen VhoZ UaSid enlaUged 
oSaciWieV. TheVe SaWienWV XVXall\ need o[\gen WheUaS\ and eYen aVViVWanW YenWilaWion in ICU. 
UnfoUWXnaWel\, 4.3-11% of Whem died finall\ eYen afWeU Uecommended VWandaUd WUeaWmenW,7,8 aV no 
effecWiYe WheUaSeXWicV coXld be achieYed. And Whe moUWaliW\ foU cUiWical caVeV Ueached aV high aV 
60.5%.10 In WhiV UeVeaUch, all 21 SaWienWV had a hiVWoU\ of UoXWine WUeaWmenW foU a Zeek befoUe 
Wocili]Xmab, bXW deWeUioUaWed ZiWh VXVWained feYeU, h\So[\genmia and CT image ZoUVening. AfWeU Whe 
WUeaWmenW ZiWh Wocili]Xmab, in addiWion Wo Whe imSUoYemenW of bod\ WemSeUaWXUe, Whe UeVSiUaWoU\ 
fXncWion ZaV imSUoYed Wo Vome degUeeV in moVW of Whe SaWienWV. CheVW WighWneVV ZaV UelieYed. FifWeen 
SaWienWV (75.0%) loZeUed WheiU o[\gen inWake floZ and Whe o[\gen VaWXUaWion Uemained VWable. TZo 
SaWienWV ZeUe Waken off Whe YenWilaWoU ZiWhin fiYe da\V afWeU Whe WUeaWmenW ZiWh Wocili]Xmab and anoWheU 
cUiWical one iV e[SecWed Wo abandon Whe YenWilaWoU in a VhoUW Wime. 
 
The decUeaVe of Whe SeUcenWage of l\mShoc\We haV been conVideUed an imSoUWanW indicaWoU foU diagnoViV 
and VeYeUiW\ jXdgmenW in COVID-19 SaWienWV.8 In oXU VWXd\, a loZeUed SeUcenWage of l\mShoc\WeV ZaV 
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foXnd in 85.0% SaWienWV (17/20) and UeWXUned Wo noUmal in 52.6% SaWienWV (10/19) ZiWhin fiYe da\V 
Zhen Wocili]Xmab ZaV giYen. AW Whe Vame Wime, eleYaWed CRP alVo UeWXUned Wo noUmal. The lXng 
oSaciWieV on CT VcanV ZeUe abVoUbed in 19 SaWienWV (90.5%). ConVideUing Whe lXng WiVVXe damage need a 
VXfficienW Wime foU UeSaiUing, UemiVVion dela\ in CT Vcan can be anWiciSaWed. DXUing Whe WUeaWmenW, no 
adYeUVe dUXg UeacWionV and VXbVeTXenW SXlmonaU\ infecWion ZeUe UeSoUWed. Clinical V\mSWomV of all 
SaWienWV imSUoYed UemaUkabl\ ZiWh good SUognoViV afWeU Whe WUeaWmenW. NineWeen SaWienWV (90.5%) haYe 
been diVchaUged inclXding WZo cUiWical SaWienWV. TheUefoUe, Wocili]Xmab can effecWiYel\ WUeaW VeYeUe 
SaWienWV of COVID-19, Zhich mighW be e[Slained b\ Whe blocking of IL-6-aVVociaWed febUile and 
inflammaWoU\ VWoUm UeVSonVe. 
 
NeYeUWheleVV, WheUe aUe VeYeUal VhoUWcomingV in WhiV VWXd\. The nXmbeU of SaWienWV ZeUe UaWheU limiWed. 
IW ZaV a Vingle obVeUYaWion VWXd\ and a VignificanW biaV coXld SoVVibl\ be e[iVWed. ASSaUenWl\, Whe 
eYidence VWUengWh need Wo be enhanced. To confiUm Whe conclXVionV of oXU obVeUYaWion, a Uandomi]ed 
conWUolled WUial and a VWXd\ on Whe mechaniVm of IL-6 in COVID-19 aUe being XndeU SeUfoUming. 
 
CRQFOXVLRQ 
In VXmmaU\, Wocili]Xmab effecWiYel\ imSUoYe clinical V\mSWomV and UeSUeVV Whe deWeUioUaWion of VeYeUe 
COVID-19 SaWienWV. TheUefoUe, Wocili]Xmab iV an effecWiYe WUeaWmenW in VeYeUe SaWienWV of COVID-19, 
Zhich SUoYided a neZ WheUaSeXWic VWUaWeg\ foU WhiV faWal infecWioXV diVeaVe.  
 
CRQWULEXWRUV 
X.X. and H.W. conceiYed and deVigned Whe VWXd\ and Wook UeVSonVibiliW\ foU Whe inWegUiW\ of Whe daWa 
and Whe accXUac\ of Whe daWa anal\ViV. M.H., T. L., W.S., D.W., Y.Y., X.L., X.Z. and A.P. collecWed Whe 
eSidemiological and clinical daWa. B.F., Y.Z. and X.Z. SeUfoUmed baVic e[SeUimenWV and collecWed daWa. 
X.X., H.W., T.L.and B.F. SUoceVVed VWaWiVWical daWa. T.L. and B.F. dUafWed Whe manXVcUiSW. X.X. and 
H.W. UeYiVed Whe final manXVcUiSW. All aXWhoUV conWUibXWed Wo daWa anal\ViV and aSSUoYed Whe final 
YeUVion. 
 
DHFODUDWLRQ RI LQWHUHVWV 
The aXWhoU UeSoUWV no conflicWV of inWeUeVW in WhiV ZoUk. 
 
DDWD VKDULQJ 
CoUUeVSondence and UeTXeVWV foU maWeUialV VhoXld be addUeVVed Wo Whe coUUeVSonding aXWhoU. 
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(hWWS://ZZZ.nhc.goY.cn/\]\gj/V7653S/202002/8334a8326dd94d329df351d7da8aefc2/fileV/b218cfeb1bc
54639af227f922bf6b817.Sdf.) 
 
 
 

 
FLJXUH 1 CKHVW C7 VFDQV VKRZHG VLJQLILFDQW UHPLVVLRQ LQ ERWK OXQJV LQ SDWLHQWV DIWHU WKH 
WUHDWPHQW RI  WRFLOL]XPDE. (A-C) ComSXWed WomogUaSh\ (CT) VhoZed SlaTXe-like and gUoXnd-glaVV 
oSaciWieV befoUe Whe WUeaWmenW ZiWh Wocili]Xmab. (D-F) CheVW CT VhoZed diffXVe infilWUaWion in boWh 
lXngV bXW Whe leVionV ZeUe cleaUl\ abVoUbed afWeU Whe WUeaWmenW ZiWh Wocili]Xmab. Panel A, D belongV Wo 
a 55-\eaU-old male SaWienW, SUeVenWed ZiWh feYeU, coXgh and Shlegm aV Whe fiUVW V\mSWom and Whe 
leVionV ZeUe abVoUbed on Whe fifWh da\ afWeU Wocili]Xmab. Panel B, E belongV Wo a 82-\eaU-old male 
SaWienW, SUeVenWed ZiWh feYeU aV Whe fiUVW V\mSWom and Whe leVionV ZeUe abVoUbed on Whe fifWh da\ afWeU 
Wocili]Xmab. Panel C, F belongV Wo a 32-\eaU-old male SaWienW, SUeVenWed ZiWh feYeU, coXgh and Shlegm 
aV Whe fiUVW V\mSWom and Whe leVionV ZeUe abVoUbed on Whe foXUWh da\ afWeU Wocili]Xmab. 
 
 
 

FLJXUH 2 7KH 9DOXHV RI C5P, BRG\ 7HPSHUDWXUH, CRQFHQWUDWLRQ RI O[\JHQ IQKDODWLRQ DQG 
O[\JHQ 6DWXUDWLRQ EHIRUH DQG DIWHU WKH 7UHDWPHQW ZLWK 7RFLOL]XPDE IRU WKH 21 PDWLHQWV ZLWK 
CO9ID-19. (A) C-UeacWiYe SUoWein (CRP) decUeaVed VignificanWl\ afWeU Whe WUeaWmenW ZiWh Wocili]Xmab 
and UeWXUned Wo noUmal in majoUiW\ of Whe SaWienWV (16/19, 84.2%). (B) The feYeU UeWXUned Wo noUmal in 
all 21 SaWienWV afWeU Wocili]Xmab. (C-D) BefoUe Whe WUeaWmenW, WZenW\ SaWienWV need an o[\gen WheUaS\, 
inclXding high-floZ o[\gen WheUaS\ in 9 SaWienWV (45.0%), naVal cannXle in 7 SaWienWV (35.0%), maVk 
o[\gen in 1 SaWienW (5,0%), noninYaViYe YenWilaWion in 1 SaWienWV (5.0%) and inYaViYe YenWilaWion in 2 
SaWienWV (10.0%). AfWeU Wocili]Xmab, fifWeen SaWienWV (75.0%) had loZeUed WheiU o[\gen inWake afWeU 
Wocili]Xmab and Whe o[\gen VaWXUaWion Uemained VWable. Among Whem, one SaWienW need noW fXUWheU 
o[\gen WheUaS\ on Whe WhiUd da\ Vo WhaW Whe concenWUaWion of o[\gen inhalaWion haV maUked aV 21%, 
VimilaU aV o[\gen conWenW in noUmal aiU. PaiUed W WeVWV anal\ViV haYe been XVed in Fig 2 B-D. 
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7DEOH 1 DHPRJUDSKLF CKDUDFWHULVWLFV RI WKH PDWLHQWV RQ PUHVHQWDWLRQ 
 

CKDUDFWHULVWLF PDWLHQWV (N=21) 

AJH (Uange) ± \eaUV 56.8 � 16.5 (25-88) � 

GHQGHU  

Male  18/21 (85.7%) 

Female  3/21 (14.3%) 

CKURQLF PHGLFDO LOOQHVV   

H\SeUWenVion 9/21 (42.9%) 

DiabeWeV 5/21 (23.8%) 

CHD 2/21 (9.5%) 

COPD 1/21 (4.8%) 

BUain InfaUcWion 1/21 (4.8%) 

BUonchiecWaViV 1/21 (4.8%) 

AXUicXlaU fibUillaWion 1/21 (4.8%) 

CKD 1/21 (4.8%) 

E[SRVXUH  

E[SoVXUe Wo WXhan 5/21 (23.8%) 

E[SoVXUe Wo SaWienWV‡ 6/21 (28.6%) 

6\PSWRPV  

FeYeU 21/21 (100%) 

CoXgh 14/21 (66.7%) 

Phlegm 9/21 (42.9%) 

FaWigXe 6/21 (28.6%) 

D\VSnea 6/21 (28.6%) 

NaXVea 4/21(19.0%) 

RhinoUUhea 1/21 (4.8%) 

CheVW Sain 1/21 (4.8%) 

6WDWH RI LOOQHVV  

VeYeUe 17/21 (81.0%) 

cUiWical 4/21 (19.0%) 

O[\JHQ WKHUDS\  

High-floZ o[\gen  9/20 (45.0%) 

NaVal cannXla 7/20 (35.0%) 

InYaViYe YenWilaWion 2/20 (10.0%) 

NoninYaViYe YenWilaWion 1/20 (5.0%) 

MaVk o[\gen 1/20 (5.0%) 

7RFLOL]XPDE DGYHUVH HYHQWV 0 

HRVSLWDOL]DWLRQ GD\V (UDQJH) ± GD\V* 13.5 � 3.1 (10-19) � 

COLQLFDO RXWFRPH  
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DiVchaUge fUom hoVSiWal 19/21 (90.5%) 

HoVSiWali]aWion 2/21 (9.5%) 

 
CHD, coUonaU\ heaUW diVeaVe; COPD, chUonic obVWUXcWiYe SXlmonaU\ diVeaVe; CKD, chUonic kidne\ 
diVeaVe. DaWa aUe n/N (%) XnleVV VSecified oWheUZiVe.  
� PlXV±minXV YalXeV aUe meanV � SD.  
‡ PaWienWV Zho haYe confiUmed COVID-19. 
* HoVSiWali]aWion da\V afWeU Whe WUeaWmenW ZiWh Wocili]Xmab. 
 
 
 
 
 
 

7DEOH 2  LDERUDWRU\ 7HVWV EHIRUH DQG DIWHU 7RFLOL]XPDE 
 

 Range BefoUe Whe Wocili]Xmab 
AfWeU Whe Wocili]Xmab 

D1 D3 D5 

WhiWe-cell coXnW, î109/L 3.5-9.5 
6.30 � 2.77 

(4/20, 20.0%) 

8.05 � 4.39 

(8/18, 44.4%) 

6.02 � 3.05 

(9/21, 42.9%) 

5.25 � 2.11 

(2/19, 10.5%) 

L\mShoc\We SeUcenWage, % 20-50 
15.52 � 8.89 

(17/20, 85.0%) 

11.78 � 11.36 

(16/18, 88.9%) 

16.93 � 13.59 

(14/21, 66.7%) 

22.62 � 13.48 

(9/19, 47.4%) 

C-UeacWiYe SUoWein, mg/L 0-5 
75.06 � 66.80 

(20/20, 100%) 

38.13 � 54.21 

(17/18, 94.4%) 

10.61 � 13.79 

(10/20, 50.0%) 

2.72 � 3.60 

(3/19, 15.8%) 

PUocalciWonin, ng/ml 0-0.5 
0.33 � 0.78 

(2/20, 10.0%) 

0.21 � 0.35 

(2/16, 12.5%) 

0.09 � 0.13 

(1/19, 5.3%) 

0.12 � 0.15 

(1/18,5.6%) 

 
DaWa aUe meanV � SD (abnomal no./WoWal no., %). 
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