AT

HFEROE COVID-19 FIEM K I3+ BRI ARN S, =R T HMBAOEBEEK L LTHESh L
LT VENVITHEEMEBRE 53 ADH B 68% TR NS H L= L O (Grein J, et al. N Engl J Med. 2020
Apr 10. doi: 10.1056/NEJMo0a2007016.) 3d o7z, —JF, meFEA-U P FELBHERPLL NN oT b
DOWENH > 7= (Stower H. Nat Med. 2020 Apr 9. doi: 10.1038/s41591-020-0849-9. ) .

2020 4= 4 A 18 AR sICHB W T, EAE COVID-19 OB HFIENHEL L TW R WH | v U X< 72BN 72 %)
B o7 &) Xiaoling Xu b DO X =BT 5,

COVID-19 i%., SARS., MERS B#& L [HEk, VA bW A U A N—LDOFEAENEIEE & THRICEETS Z &N
R XN TV (Chen N. ef al. Lancet. 2020 Feb 15;395(10223):507-513.) ., COVID-19 @ ICU 3 ifn 4
[T K& IL1B, IFNy, IP10, B XU MCP1 2 &4, % 6 JEMAL T~/ 3—-1 (Thl) MSE 2
b5 L Ehniz, ICU ARtd#E %, 3F ICU 3 L v, G-CSF. IP10, MCP1, MIP1A, # X O TNFa O
ERELS, A P IA A= AREBOEEE LBEEL T LRI, 52, COVID-19 &,
SARS-CoV &Y L 1T B0 | RIEZIHT D Th2 VA b A v (IL4 < IL10 72 &) O WOEME 5T
7= (Huang C. et al. Lancet. 2020 Feb 15;395(10223):497-506.) .

A [EFE I 9 5 Xiaoling Xu H O WF4E TIL,COVID-19 EHIEM K Ik 3 5 h oV XA~ T O RE ML TV 5b,
21 4 (B 18 4 (85.7%) KM 3H)DOBEEIC, FUX~TREE SN, by ) X~ 7 HE 1 EMAT» S
Lopinavir, A7 v A R&&EEEIRRENH o728, FHE, KEEFRE, CT BEOMERED LTV, b
VU AT 400mem 1 HEG LA 1 B LT CHRIBAIERF(L Lo, 55 & 0B CREREEEDN
WL, MU XTI LDIRER 5 HUNIZ 2 AOBENANLMERRNL4A I, 15 4 DEHE (75.0%)
EEEERELAHMO L, MEMAMEIILZELIZEETHo7Z, b I 1 AOEEREFITEREHR TA LIER %
HEDL 9 2 & W S iz,

o)X= TEA v F—m A x2-6 (IL-6) OFEMZMEIL, GG 2R EZ R0 FEEMBRECHEE Y v
YTFOHEE L THEDLDATND, U RkEid, CRPREEMHEZBDL, A P IA A P—2DHVOHDE
Jit COVID-19 BH ~DIFH O —Bh & Zniuid, =0 Th D,
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G )

T 2019 F 12 A, WERE CHEHESMEMMRGSEREE 22T 7 A4 L2 2 (SARS-CoV2) 2R I,
BEITIEA Y | RO AREE LOMBEL > TS, FHGIX COVID-19 O EIERFIZKITL Y
R T OFEHEEZTM L. B L WIRRERES 2 8 5R LT,

Jiik 202042 A 5 A 2 A 14 A, @EIGEICIZ T, HEBEEITKSE (REAWPR) OF 1+
B (ZEAERRE) L RWMEBS 2 AR CHEE X ZIXEES ] COVID-19 LS hzfBHEIc v
A~ T h2Fh L, BARIER, CT A% v Vi, BXOMANROEE % FHAIC S L,

AR BALINIC, BRI EFL, Lo+ X ToOMERITHE L &FE L, BERIEERO 20 AOBHE
DHH 15 A (75.0%) FMEFLGEZWOLTIENTE, 1 N\OBFIIBERGEVAZE IR -7, CTHTA
X, 19 ADEFE (90.56%) THOLNTMWEDOREWENLE Lz, KM F oY v _EkoE &%, BEAT
IZ 85.0% DB (17/20) T L (F¥, 15.52+8.89%) . {HW#% 5 A BICHE D 52.6% (10/194) 2
EW L, BREGETHo7 CRGMEX VX7 ED LRHIT 84.2% D EFE (16/19) THEIZWA Lz, ¥
SMRBEMERIBREN o7, 19 ADEHE (90.5%) X b U X<7IC X 1A% Y 18.5 A Tk
L. EZV 24 6EELTWDS,

R : by U A= 71, COVID-19 O HIEBEF IZH RN RIBFEETH Y | T OB R EYUEICH Lwia
PRI 2 f2 il L7z,

Hapdt o ZoRIE. RRAER TR D L ZRERREERES (B R4eE S 0 202004a07020001) B K
OHEERAAS AT 7 /v =3t 7 —1756 (Bp&%E S : 2020YFC0843800) (2L » THR—FSh
7=,
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WEHFFET, 2 OO O NI BRGE = v
v A b A SARS-CoV & MERS-CoV 13 %E 25 %
B x BAFEEEZB SR ITZENMEINL TV,
FLFER SN SARS-CoV-2 1X. 2019 4F 12 H I
HEORETRMICHE INE L, 20204 2 5 11
HoE%T— 212k COVID-19 2B 5 Anb A
~OBRENTEH S, PEERFHERE 7 —
(CDC) I &2 L. 20204E 3 7 1 HDOKEHT, 2,915
BlOFE L % & T 80,174 il 0 FBE M RFEICFEGR (%
HE 47 13 HEBIE 118,459 BI3E T % & T 1904,566
Bl) SAL. FREDBFEITMEREZHIE L., 2HIZEAT
LHEREMEN BV | MR M D, ElnE & R
DR B ITIEZ M E BT ERNE N, & DU T,
BEFEFEMTS CT A% v TEREF AL MO ML
I L TWVD EHE L TV D, FEAE RO — A 72 E
PRSI, BB, R EIET R H D, ()
BHE DL  ITAMEMER S EERESE (ARDS) 28 &E
EReaHELRBR L., £hiaE= (ICU) IZAREL.
LB B D, COVID-19 IZA 2 R Ia B IE TR 72
STV,

SARS OFFZEICHB N T, A b A v A h—LW%
AL, A v ¥ —mAFr (IL) -6, HFBEXER T «
(TNF-a) . BEOL 12 # G RIEST A R A v
DERRBEHN S D Z ERRIN TN D, R 4
JiE R O RFFE TIX, MERS-CoV KA T, IL-6, IL-
18, BLWIL-8 DY A MU A Vil 2% LV E
LT, MERS-CoV IZ X BRIEMET A S A 5
BORIENHER S iz, COVID-19 ®» ICU B (i
1 G, SARS, MERS B# & [HEEIC, IL-6, IL-2,
IL-7. 1L-10, G-CSF, IP10, MCP1, MIPla, X
CTNF-aBREETHY ., S A "B A A R—LDF
AR L, EIEE L THICBE L Tz, COVID-
19 I2 L D EEOKYIE THE L7 BH OFIREEDHE
MR AT J 0 R PR R AR R IR R & D
MOEAEDNFRBEER R ST, MO RIEMEY
ARERDHAGIZ R Stz L EOBFFEN S RIAEMR
FELEYA IIA A DN—LRNFEELEZ L &R
Lz, &bICHELx DLLATOFHAE TIiX, COVID-19 %
FOBEORERNEZ 8T LI B 2R0W R T 48
fa & PAEME B ERS B R ICTE L S L. 2 oY A~
AVEEEL RIEWEARA N —LE2FERT DI ENDN

o7, TOFTH, GM-CSF & 1L-6 1%, KIEMHE A b
—LEBIERIFTEERY A I THY HilE
1L 0D ot J AT A A M B B | AR LT I SR L o T
ol EHE LR MBI IR AEE & lds R 2l o7
N5 AN B B (Zhou Y, et al BioRxiv 2020:
2020.02.12.945576.), % 5%, IL-6 ¥ 1 FI A
2= A BWTHBERERZ R TTRERH D |
IL-6 O | 23 EFE 72 COVID-19 O IEHRIE TH 5 l fE
WRdH DL ERE LT,

IL-6 A RICIE, & IL-6 K (mIL-6R)
& AVANE TL-6 2 B (SIL-6R) D 2 DDOEN H 5,
IL-6 13 sIL-6R IZf & L CHEA R EIER L | Ml
Dgpl30IfEAL TR TV AV T M REESE T L,
RIEFHFEMEOZEN & R,

it b L6 ZREBE/ 7ua—F Ak ) X<
7%, 1L-6R & mlL-6R ICHFBRMICHES L. FICBIE
VU~ FICERIND BT 2 RWFEERBR O
FER. P ) A TIIABEN R TH Y | fOERIK
903 B2 B AT 98 3 o (TR P B B R A IR B e
WIXBERIN o7,

COMETIE., BEEFEFLITIEERREICL D
COVID-19 BH DREBICEIT D by U X~ T DHE)
MEEBIFHBICHRHN L, b X~ 72k 2 IL6 I
XD FW MR L. 2 OB R ERREICH LA
RIS A R D,

vl %

[2#F]

it 21 AOBEDIRBREMEE2 2 L, 2020 F 2
A5HPH2H 14 HOMIZ MY X7 TIRE I L
oo TADBFEITTEBFEINKREE —(EFHE (2
AW o 14 NITRBEBHE ~ ANRFBETHRE S
Nz, BigShi=+ X CToBE L, PiEARLMEE
FWEEB RV HRET DR F U A L2k D
Pk L OEE Y 1 h a2 (6th interim edition) (T
Lo TERSNIBE L WEEEE 72 13 B R EEZ
LT ABESNTVWD YA NVAT =G o A6 B3
SNV TNEA LWEEFERRY AT — B
i (RT-PCR) 7 v & A THRIEBLOT A &,
Severe case DZWr X, ROFMEDO VT MMz &
nrgaicERES N, (1) ERHE=30 FH/5, (2)
SpO:2 =93% (EANXK) . (3) PaO2/ Fi02=300mmHg,



Critical case I%, L FOWT BN H 254, (1) #
WE R A ML T DR ARA(2) v a v 75(3) il
DIF#E N2 EfBAEDLE T, ICU IZAPET 5 LEN
bo%GE. Ll ni,

LB T B D 5 F IR 5T M B S B 23 V3R 9 & KGR L
oo TRToEEIE. P AT EEHT ST
A 74 —hLFartr MZBAL, ZOEHTY
—RXENHTLELRCRE L, BEDOT T ANV
—%REL, "R ESEESF L, KR
% : 2020-XG (H-015)

[IL-6 7 % K]

IL-6 Ofiii%, X k738015 (Roche Diagnostics
GmbH) #7213 FACS 4 & » THIE &7z, IL-
6 DRI, BRI AEMZ 22 L2 iThhi,
WIZHIB Z I EE L, ¥E{# L. eBioscience DR IZHE
S>T7wuy 7 Lz, IL-6 DEFH#MIE 7pg /mL LT
TohoTl,

(169 & B2

TRTCOBEI FH AT AV RAHROBMW L
B 7' 1 bk =2 /L (6th interim edition) ., @ B E /L
AFNT VL R=Yrr ZOMOIHERERE, Bk FEE
L& LREREZ X T,
(RochePharma (Schweiz) Ltd, B2084B21) #%ib
mu =,

ST 400mg & 1 [\ Sdv, R, R FR BTN
7o ORI A2 Rk L, i B EREL A R v iR L
BIE LI ABRRER KOV v ) X~ 7RG 1
i IC. M OEREPIT AT ¥ T 645234
Z )L Optima CT680scanner (GE Healthcare, USA)
ZEALT, $_XTOBEEN. bmm DA T A AT,
ANRA TN area—g—WEkE (CT) A% ¥ v
I,

[7— U]

PERI, S, ETET DAL BRIRIEIR . R e 3R e
MEZELIRET — XX ANV T LEHBOLE 2 —%
BUCME SN, ZTOMETIE., ) XvT7ICX
DI ORI, FERBERE, CT it A OB I E R
YT,

(et & o dr]

TRTCOMEFT—X1Z IBM SPSS Y 7 b =7
v16,0 (=, AU /A KE) IZL->THITEh,
T AR L TRES N,

v X =T

I

[ 3 o)

BB E O F¥F L 56.8 L 16.5 5 T, 25
5 88 mOEIIATH D (Table 1) , 21 ADEBRFED S
B 18 NiEB M (85.7%) & 3 A&t (14.3%)
TH 5,17 H1(81.0%) IXEIE & FFAM S v, 4 #1(19.0%)
FEETHDL, TDHH 54 (23.8%) THE~DE
BIER DY | 66l (28.6%) 1L COVID-19 MR & h
TERESOBEMBENS D, 18 ADBE (85.7%) N
MY X=T7% 1RSI, 3 ADOBE (14.3%)
212 B LN o s BBl LW RICAETHR G S
7=

Table 1 Demographic Characteristics of the Patients
on Presentation

Characteristic Patients (N=21)
Age (rang) —years 56.8+16.5 (25-88)t
Gender
Male 18/21 (85.7%)
Female 3/21 (14.3%)
Chronic medical illness
Hypertension 9/21 (42.9%)
Diabetes 5/21 (23.8%)
CHD 2/21 (9.5%)
COPD 1/21 (4.8%)
Brain Infarction 1/21 (4.8%)
Bronchiectasis 1/21 (4.8%)
Auricular fibrillation 1/21 (4.8%)
CKD 1/21 (4.8%)
Exposure
Exposure to Wuhan 5/21 (23.8%)
Exposure to patients 6/21 (28.6%)
Symptoms
Fever 21/21 (100%)
Cough 14/21 (66.7%)
Phlegm 9/21 (42.9%)
Fatigue 6/21 (28.6%)
Dyspnea 6/21 (28.6%)
Nausea 4/21 (19.0%)
Rhinorrhea 1/21 (4.8%)
Chest pain 1/21 (4.8%)

State of illness

severe 17/21 (81.0%)
critical 4/21 (19.0%)
Oxygen therapy
High-flow oxygen 9/20 (45.0%)
Nasal cannula 7/20 (35.0%)
Invasive ventilation 2/20 (10.0%)
Noninvasive ventilation 1/20 (5.0%)
Mask oxygen 1/20 (5.0%)
Tocilizumab adverse events 0

Hospitalization days (range)-days* 13.5+3.1 (10-19)f

Clinical outcome

CHD, coronary heart disease; COPD, chronic obstructive
pulmonary disease; CKD, chronic kidney

disease. Data are n/N (%) unless specified otherwise.

T Plus—-minus values are means + SD.

1 Patients who have confirmed COVID-19.

* Hospitalization days after the treatment with tocilizumab.
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TRTOBEPPHIER E LTHEBAELRL LW T
L2 (14721, 66.7%) . D EO AWK (9/21,
42.9%) . BEIE (6121, 28.6%) 3 L O K &

(6/21, 28.6%) . 4 ADEFE (19.0%) ITELNH
Sl B L0 EE S hoERITERTH-

(4.8%) . T XRTOBEHFEOM T, FBEADEHIEN DI
WD AETO 6 HH (R, 2~14) O RfHE
DEER S > 72, 20 NOBENBRFELZLIEL L,
9 NDEE (45.0%) O ERFEWRILE, T ANOBE

(835.0%) W@ ==2—1, 1 ANDEE (5.0%) B~
A7 EEFE . 1T ANDIHRBEHBERK (5.0%) BLO 2
NCREHHL (10.0%) & STz (Table 1)
[ERR A )

4 NDBFE (4120,20.0%) THAHM A M EKEIT 52
WAE (FE¥) 6.30 £ 2.77x109/ L) B3 A b7z, (Table
2)

Table 2 Laboratory Tests before and after Tocilizumab

I 5y

85.0% D EF LY » REROEI A 3 Lz (17/20,
g, 15.52 £ 8.89%) . 20 ADEEREIC C KL
P& 37 B (CRP) L)L DI A b ivlz (5,
75.06 + 66.80mg /L) , Yuh L k=r (PCT)
O 9E X 0.33 + 0.78ng / mL T, 20 ADEED S
52 AN (10.0%) OANRERMEEZR LI, 2 bD
B DEE 7 COVID-19 BE B WV T IL-6 D FH
EHAEZRL TV (132.38 + 278.54 pg /mL)
(i 57 7]
TRTOBREIT
#El o g CT o+ 7¢

B e i CT 278 Lz,
NS ST NS 0] S
MTDTT7 =0 DEIRT VT ARDIR
BEREEORMEE Th o7 (Fig. 1A-C) . APitk
7THUWIZ 21 AOBEDOT YT T AREEDOY A X
#iPH, EAEESNEIN Lo, Mk fERR Y N E
IR ER T A DR o T,

After the tocilizumab

Range  Before the tocilizumab D1 D3 D5

White-cell count, X 109/L 3.5-9.5 6.30£2.77 8.051+4.39 6.02+3.05 5.25+2.11

(4/20, 20.0%) (8/18, 44.4%) (9/21, 42.9%) (2/18, 10.5%)
Lymphocyte percentage, % 20-50 15.52+8.89 11.78+11.36 16.93+13.59 22.62+13.48

(17/20, 85.0%) (16/18, 88.9%) (14/21, 66.7%) (9/19, 47.4%)
C-reactive protein, mg/L 0-5 75.06+66.80 38.13+£54.21 10.61+13.79 2.72+3.60

(20/20, 100%) (17/18, 94.4%) (10/20, 50.0%) (3/19, 15.8%)
Procalcitonin, ng/mL 0-0.5 0.33+0.78 0.21+0.35 0.09+0.13 0.12+0.15

(2/20, 10.0%)

(2/16, 12.5%) (1/19, 5.3%) (1/18, 5.6%)

Data are means = SD (abnormal no./total no., %).

Figure 1

Before tocilizumab

After tocilizumab
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TRTOBEOKRIZ, Y ) AT HEEHZDOYIA

WCBIMIZEFEL, ZO®%RBLEELLEEThHo

(Fig.2B) , BEARIER ITH 5 A | RIEICHEM ST,
KB A ITE L ZES N (Fig.2C-D) , 1
ANDOBEZ, BRERELBNT 248 T o7, B
FEHEMET LZBEIT 15 A (15720 75.0%)
Wiz, 1T ADBEIE, P X~TEEHOIAICA
T2 b4 ST,

1 NOBEERBEZIL. 5 HEIZKE»ORE I,
BE#ABRYELE UANICREENBRIZZ T TV
21T ANIT ATLEREGDONT A—F =% FIFTEY,
FLRANLERE»ONND & THRINT,

Figure 2
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Table 2 & Fig. 2A (2" 7 X 512,
WZRICY VRO EIA & CRP LV BERE/LD
B, BHFE% b HAIC, 2 AoEE (2/ 19,
10.5%) 72 28 H I EREC SE B &2 R L, Y 5.25
+ 2.11x10° / L, 10 ADOEFD Y » NEKDEE

(10/19 | 52.6%) BIEFICHE -7 (FH, 22.62 £
13.48%) .

5 HH®DWHEHEHE, CRPIZAEIZHD L., 84.2% D ERFE

(16/19, ¥4 2.72+3.60 mg/ L) TIEWHIZRE -7, 1A
Wik, CT A% ¥ Ik b, 19 ADEFE (90.5%) T
PRAERRI S Z Lrash (Fig.1lD-F) . 2 A
ODERERBHELZET 19 ADOBEHF (90.5%) 235REE L.

F U X~T7R

ROIIFBEOBER N T HRIRIZEFOEETHY .
NRTOERDE L PFE L7 BBt E TORERMIIL b &
U X=X B1R¥H% 13.5£3.1 A Th o7 (Table
1) o PFRT DMEGE., BKROBSETCORSER
< MU R TIC LB EEP . RERIZ®RE S
TR,

z B

COWFETIE, HEASEEZR COVID-19 @ 21 A
DERFOWBREIZBNWT, IL6 7ryh—ThHd v
VA~ T 2H5 L CTHFHEMICBIE LI BIKT — %
X, EEALEDOBET VY X~ TIRBREH IR,
BEFEE. B L CT RERHEOEB RS ES N
LHRFLTED, Py U X~ 7 COVID-19 DIEIE
W o THMDRIREIETH D FIRMEEZ RSB L TWE
7,

COVID-19 iF, H W #RE DR 2 F 5 | #7125
LT MEMERIIRE Th D, 272 L. < OBE
TR, MEREE R, B, S HITIEFER AL LT
B HERPSEICE LTS, CT AF ¥ %, LI
LIESEICIER LZREBEZ TR T, 20 0 BF L@,
ML L ICU TOMBMKIALETH D,

AR NBL, TNHD 4.3-11%I1F, HLE S 5 HE i3t
M 7R IR T b RIS IE T L7z, 2 B 2R R ik &
ERTERholclodThD, LT, BEERF— A
DFEL L 60.5%IHiE L, SEOHETIE, 21
ANDBEEEN Y =70 1 ABETS@E D
RIREN & o Tops . R KERFRAE. CT mifg 23 EAk
LCWie, My ) X~ 72k DM %, RO EIC
Mz AFL A EDBETHREREND ZRERESN
7oo MOEBER LN, 16 HDOBE (75.0%) IF
MABWMELHEO L BELMEILELILEETH
o7, MU X2 TIZLDIEEH 5 HENIC 2 AD
BENSNLERGENSHAN, 5 1 AOEERESH
AR T A LR 5 & RS,

U U NEOEEG O AT, COVID-19 BFH D2 &
HEEHBOBE LR LEEZ LN TS, P U X
~ 7 # 5 5 ALLNIC 85.0% DB (17/20) & 52.6%
DEFE (10/19) TEFICK -7z, FFIZ, CRP ® =
ABIEFEICES7Z,CT A% v v O T RFEEFIT 19
AD#EHE (90.5%) THE L7, Mi#koBEZ5 %
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ZFNZHE DD LT ZOMEICITNL DD RR
NhHD, BEBEINPRVBEOENATWEZ &, THITH
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B L COVID-191CH1F 5 IL-6 D A 7 =X AICBT
DM FER E LT NWD,

W
ENT D E bV X T RN R E R &
TL., HED COVID-19 BEF OB EZMKENT 5, L
7=’ o T, MU X~7i% COVID-19 O HEIEBH I
R RIBEIETH O Z OGN 2ERIEOH L\
TR B 2 42 ik U 7=,
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Tocilizumab treatment to Reduce Mortality of Severe COVID-19

By University of Science and Technology of China

Inflammatory storms, or inflammatory cytokine storms, refers to over-activation of
the immune system by infection, drugs, or certain diseases, which can quickly lead to
single-organ or multi-organ failure and ultimately threaten life. Inflammatory storms
have been a major cause of death in patients with SARS, MERS, and CAR-T cell
therapy. In this SARS-CoV-2 outbreak, some COVID-19 seem not very dangerous, or
even mild at the beginning, but suddenly become aggressive later. The patients then
quickly enter a state of multi-organ failure, for inflammatory storms may have started.

The crucial cause for mortality in COVID-19

Cytokines mainly include interferon (IFN), interleukin (IL), chemokines, colony
stimulating factors (CSFs), tumor necrosis factor (TNF), etc. These cytokines are
secreted by certain immune cells. Some of their functions are to promote
inflammation, while others are to inhibit inflammation. When the immune system has
been excessive activated due to factors such as infections, drugs, autoimmune disease,
a large amount of proinflammatory factor may produce, resulting in a positive
feedback loops, and eventually become the inflammatory storm. Specifically, after the
SARS-CoV-2 infected human body, lung tissues with high expression of
angiotensin-converting enzyme 2 (ACE2) and also directly contacted the external
became the main invasion target of the new coronavirus. The immune cells in the
lungs are overactivated, producing a large number of inflammatory cytokines, and
recruiting more inflammatory immune cells to reach the lungs, thus forming a cascade
reaction and forming inflammatory storm. Large numbers of immune cells and tissue
mucus block the gas exchange between alveoli and capillaries, resulting in acute
respiratory distress syndrome. Once the cytokine storm is formed, as the
over-activated immune cells remove the virus, they bring cytotoxicity to a large
number of normal cells in the lung, and seriously destroy the

function of pulmonary ventilation. The CT imagines of these lungs show a large white
area, namely "white lung”. The severe COVID-19 patients often suffer from
respiratory failure and die from hypoxia. At the same time, ACEZ2 is also highly
expressed in various human tissues, including vascular endothelial cells, heart, kidney,
liver, digestive tract and other tissues and organs. All tissues and organs that express
ACE2 may be the battlefield between SARS-CoV-2 coronavirus and immune cells,
which eventually leads to multi-organ failure and endangers life. Therefore, finding
the key cytokines of inflammatory storm induced by SARS-CoV-2 coronavirus
infection and blocking its signal transduction will greatly reduce the damage of
inflammatory storm to lung tissues and multiple organs of patients.



IL-6 is a potential blocking target to calm inflammatory storm

Research group of Prof. Haiming Wei, which is from the University of Science and
Technology of China, quickly cooperated with Prof. Xiaoling Xu from the first
affiliated hospital of USTC, and analyzed peripheral blood samples from 33 patients
with severe or critical COVID-19 pneumonia from The First Affiliated Hospital of
University of Science and Technology of China. The research group has found that
after the SARS-CoV-2 infection, CD4" T lymphocytes are rapidly activated to become
pathogenic T helper (Th) 1 cells and generate inflammatory GM-CSF and IL-6. The
cytokines environment induces inflammatory CD14°CD16" monocytes with high
expression of IL-6 and accelerates the inflammation. Given that large amount of
inflammatory cells infiltrations have been observed in lungs from severe COVID-19
patients, these aberrant pathogenic Th1 cells and inflammatory monocytes may enter
the pulmonary circulation in huge numbers and play an immune damaging role to
causing lung functional disability and quick mortality (Figure 1) . Thus, IL-6 and
GM-CSF are two key inflammatory factors that trigger inflammatory storms in
patients with severe COVID-19.
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Figure 1. Pathogenic T cells and inflammatory monocytes with high IL-6
secretion may enter the pulmonary circulation in large numbers and play an
immune damaging role in severe pulmonary syndrome patients.

Tocilizumab treatment is effective to reduce the mortality of severe COVID-19
Based on the research team's exploration of the key mechanism of severe
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inflammatory storm caused by SARS-CoV-2 infection, the team speculated that the
anti-IL-6 receptor monoclonal antibody drug "Tocilizumab" could block the
inflammatory storm caused by new coronavirus infection, and quickly formulated a
new treatment regimen of " Tocilizumab+conventional treatment" (Figure 2) .

(Tocilizumab is the first marketed IL-6 blocking antibody through targeting IL-6
receptors and has proved its safety and effectiveness in therapy for rheumatoid
arthritis. )
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Figure 2. Tocilizumab calms the inflammatory storm through blocking IL-6
receptors.

In order to verify whether targeted IL-6, may potentially be the effective and safe way
to reduce mortality of COVID-19, after strict adherence to the guidelines of medical
ethics and patient informed consent, 21 patients diagnosed as severe or critical
COVID-19 were recruited and given tocilizumab therapy between February 5 and
February 14, 2020. Before treatment, there were diffuse lesions in both lungs with
persistent fever in all patients. The treatment results are inspiring. The temperature of
all the patients returned to normal within 24 hours. The respiratory function and all
other symptoms improved remarkably. 20 patients have been recovered and
discharged at 13.5 days after the tocilizumab therapy on average. One left patient is
recovering and out of ICU care. With these promising preliminary clinical results, the
research team from USTC launched the multicenter, large-scale clinical trials
(ChiCTR2000029765).



Guidelines for the clinical use of Tocilizumab in the treatment of severe COVID-
19

The immunotherapy strategy about Tocilizumab treatment has been formally included
in the diagnosis and treatment program of COVID-19 (7th edition) of the national
health commission of China since 4™ March 2020 as following: Tocilizumab can be
used in patients with extensive bilateral lung lesions opacity or in critical patients,
who have elevated laboratory detected IL-6 levels. The first dose is 4-8mg/kg (the
recommended dose is 400mg, diluted to 100ml with 0.9% normal saline, and the
infusion time is more than 1 hour). For patients with poor initial efficacy, an
additional application can be made after 12 hours (the dose is the same as before). The
maximum number of times of administration is two, and the maximum dose of a
single dose should not exceed 800mg. Note that patients with allergic reactions, such

as tuberculosis and other active infection are contraindicated.

Attachment: Detailed article list from Tocilizumab team in University of Science
and Technology of China

1. Aberrant pathogenic GM-CSF" T cells and inflammatory CD14"CD16" monocytes in
severe pulmonary syndrome patients of a new coronavirus.
https://doi.org/10.1101/2020.02.12.945576

2. Effective Treatment of Severe COVID-19 Patients with Tocilizumab.
http://chinaxiv.org/abs/202003.00026


http://chinaxiv.org/user/download.htm?id=30387
http://chinaxiv.org/abs/202003.00026

Q&A on Treatment of COVID-19 with Tocilizumab

By University of Science and Technology of China

1. What is the basic principle of treating of COVID-19 with
Tocilizumab?

In patients with COVID-19, a large number of T lymphocytes and
mononuclear macrophages are activated, producing cytokines such as
interleukin-6 (IL-6) which bind to the IL-6 receptor on the target cells, causing
the cytokine storm and severe inflammatory responses in lungs and other
tissues and organs. Tocilizumab is an antibody specifically blocking the IL-6
receptor, which can bind to the IL-6 receptor with high affinity, thus preventing
IL-6 itself from binding to its receptor, rendering it incapable of immune
damage to target cells, and alleviating the inflammatory responses.

2. What are the indications for treating COVID-19 with Tocilizumab?

Since Tocilizumab prevents the cytokine storm caused by IL-6, timely use
of Tocilizumab in mild cases when they progress to or have become severe
cases will achieve good results. For critical patients with extensive and severe
irreversible damage to the lungs, the effect is moderate.

3. Is it necessary to detect IL-6 before treating COVID-19 with
Tocilizumab?

Detection of IL-6 is a basic requirement for the use of Tocilizumab. Since
IL-6 is mainly concentrated in tissues and organs such as the lungs, its level is
not necessarily high in blood. So Tocilizumab can be used whenever the
elevated IL-6 level is detected (>7pg/ml). When IL-6 can’t be detected under
special conditions, if the condition is urgent, the doctor may consider using
Tocilizumab as appropriate by referring to the elevated CRP value.

4. Why does the IL-6 level increase after treatment of COVID-19 with
Tocilizumab?

Tocilizumab is an antibody that specifically blocks the IL-6 receptor, so
that IL-6 itself can no longer bind to its receptor and goes into the blood in
large quantities. So the 1I-6 level is elevated when detected, but it will gradually
decrease to the normal level after one week.



5.What are the contraindications for treating COVID-19 with
Tocilizumab?

Tocilizumab is contraindicated in patients with allergic constitution,
tuberculosis and other active infections.

5. Is it safe to treat COVID-19 with Tocilizumab?

Currently, more than 400 patients have been treated with Tocilizumab.
One patient developed anaphylaxis that required symptomatic treatment. A
few patients had transient symptoms such as decrease of white blood cells
and skin itching, which would relieve naturally. Tocilizumab is generally safe
and reliable.



Clinical Application Procedure of Tocilizumab

By University of Science and Technology of China

|. Assessment of Medication Indications

() Indications
(1) Common NCP cases (including high risk factor for severe cases) and

severe cases confirmed with COVID-19.

(2) 18-85 years old;

(3) Elevated level of IL-6 (detection by Roche electrochemiluminescence is
recommended).

Note: Common NCP (including high risk factor for severe cases): common
cases with bilateral pulmonary diseases, or pulmonary imaging shows that the
lesion progresses more than 50% within 24-48 hours.

(I) Contraindications

(1) Women who are pregnant or nursing

(2) ALT/AST >5 times the ULN; neutrophil <<0.5x10°%L; platelet < 50x10°%/L;
(3) People diagnosed with rheumatism- and immunity-related diseases, cancer
and other related diseases;

(4) People who have been taking antirejection or immunomodulatory drugs
orally for a long time;

(5) People who are allergic to Tocilizumab or any excipient;

(6) Patients with active hepatitis and TB, associated with specific bacterial and
fungal infections;

(7) Patients who have had organ transplantation;

(8) People with mental disorders;

II. Signing of Informed Consent (If included in the national diagnosis and
treatment plan medical guidelines, no informed consent is required)

lll. Application of Tocilizumab

(I) Dosage schedule

Initial dose: 4-8mg/kg; recommended dose: 400mg; add 100ml of normal



saline; infusion duration > 1 hour. For patients with fever, administer the
second dose (same as the first dose) if the fever persists within 24 hours after
the first dose; interval between two doses 212h; a maximum of 2 cumulative
doses; no more than 800mg per dose.

Note: Conventional treatment remains unchanged.
(I Completion of the basic information form (for efficacy tracking and

timely treatment of adverse reactions)
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