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Adverse Events Analysis and Signal Detection of
Baricitinib and Tocilizumab, using KIDS-KD:
Focusing on the Adverse Events that may Affect COVID-19
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Abstract Research shows that some severe COVID-19 patients exhibit an excessive inflammatory response with persistent
fever; therefore, the drugs that inhibit one or more components of the pro-inflammatory cascade are administered to prevent the
worsening of the condition of such patients. According to current updated COVID-19 guidelines, baricitinib and tocilizumab could
be administered in COVID-19 patients in certain circumstances. To confirm the safety of these drugs, we analyzed the frequency
of the adverse events and detected signals using KIDS-KD. We defined the signals by proportional reporting ratios (PRR),
reporting odds ratios (ROR), and information components (IC). “Respiratory system disease” was frequently reported, with both
baricitinib (17 cases, 15.0%) and tocilizumab (40 cases, 10.6%). It was also detected as a signal with baricitinib but not with
tocilizumab. As the symptoms of COVID-19 are mainly related to the respiratory system, close monitoring is necessary for these
patients. In relation to the risk of infection with tocilizumab, leucopenia (18 cases, 4.7%) and granulocytopenia (7 cases, 1.8%)
were reported, and leucopenia was detected as a signal. With baricitinib, pyelonephritis was detected as a signal; however, no
prior research that supports this finding exists. We expect this study to provide basic data on the safety of administering
baricitinib and tocilizumab for COVID-19 patients in certain circumstances.
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2dE| o] FulEaAdd 9 AgAE FHAe]
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HRIAEId Y] 7P B3 #3e-2 = E(14~22%), T
E(11~24%), HIQJIFH(11~18%)2.2 4HA Art? w3l e
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o W=

742, Aok Y] 74 (<0.1 mg/dL), A- wisiEsEe] 71, 7h
w4 g RN £4 S7L Aol XAXI|UoA Ut 5
ZFETE By O e WEagola] dAle o
$ BIHRAAE>10%) o2 e Ad 2 I EE
3ot AT EAFYe T e B8 SHolA
7P &3t oAk B TS okl EF Z9 (infections
and infestations) ©|UATF? =] HiLE o JAHHE
o v AlE g EAEFHE] oAt BANIEE A3,
M2 Avle] HRE gAlstaat st

o] x3hg

gt H(Methods)

AT X2

AT ARZAE S|t ae|de] ookFol AR
Al2=®l(Korea Adverse Event Reporting System, KAERS)O.Z X
AE o FERAL W VYA AE (Korea Institute of Drug Safety
& Risk Management KAERS database, KIDS-KD)E A| 3o}
g8ttt 7z Atele] 9eFE2 ATC (Anatomical Therapeutic
Chemical classification system) code, ©|’§AF#l= WHO-ART
(World Health Organization Adverse Reactions Terminology)
coded] Wz} ZHHAJTE AFFEL baricitinib (ATC code:
L04AA37) ¥ tocilizumab (ATC code: LO4ACO7Z 3IHRoH, F+
oFZ-9] HIWFL Immunosuppressantss-(ATC code: L04A) & Z}
kS A9 FEER ST AT 717 2011EFE 2020
W7kA 10dzke= 443t

A8 Qs BAZE3 SAS (release 9.4. SAS Institute,
Inc., Cary, NC, USA)E ©|-83l3em, ¥4 I a3s WHO-ART
PT (Preferred) ¥ SOC (System organ class) codel 3l'@3l=
S0l F=ofrEddeldel Ff3sh= WHO-ART092 &
803 A3

KIDSKD 7tgelA a3t HRE FEat] 4 7Hsg 2
AR FHS F, ol Bt ofEF-oP A 2dE S
Ak oA 2§ 5 WHO-ART PT code AZ<1 744 A9
stom FEAAE Q3 HERITRS XTSI
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Table 1. A 2x2 table for disproportionality calculation

Adverse events of All other adverse

interest events
baricitinib
(or tocilizumab) A B
Comparison group C D
Table 2. Definition and Criteria of signal indices
Definition Criteria of signal
A/(A+B) )
PRR - PRR>2, >4, A>
C/(CTD) 24 A3
A/B )
ROR — ROR>2, y*>4, A>3
C/D 2 X b
Ic ,—DXAE.drug) e fimit of 95% CI20
P(AE)*P(drug)

oo B ndes RS, A% 204 SR EF3h]
AABIATE A/d2 certain, probable/likely, possible, unlikely 2
718t 2 BRItk SUeh oldak o Tl % H-SHE
e H, T oldAtEle AR ERste] ERIsAt
I F TlE o HE AP, Y e gV 4, AA
A 719 =, AW A%, S 7 71sASE 718 9F
Hog =3t Aoz AEsEgc)

Ol&AlY Bl= =M I MORREE =&

oA RIE A g AuEPE E& Aol e elA
certain, probable, possibleZ H7}el o] AL TES o2 I
o} 7} ojokge] ofokg-ol it 2 WHO-ART SOC code
of wet AA71# WE ER/S 5, WHO-ART PT codeell whe}
2 =S IRISKAY. L F FUg oIS A&l &
gt o r e s glsit

tolElrtold X HEZAME HIE-SH](Proportional Reporting
Ratio, PRR), X239 ZH](Proportional Odds Ratio, ROR), H|©]A]
o} 124 g4l 7 W(Bayesian Confidence Propagation Neuronal
Network, BCPNN)<] 7 2 d 3 (Information Component, 1C)= &
33Tt ol & Qg olkF-ol e 2X2 E&= Table 190, H
olEjulolE] A3 AMH] B BAIA o4 7152 Table 20 A
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Table 3. Characterization of adverse events for baricitinib and tocilizumab

baricitinib tocilizumab
number (cases) percentage (%) number (cases) percentage (%)
Gender 254 100.00 769 100.00
Male 48 18.90 143 18.60
Female 196 77.17 605 78.67
Unknown 10 3.94 21 2.73
Age (years) 254 100.00 769 100.00
under 20 0 0.00 28 3.64
20~40 26 10.24 56 7.28
40~60 85 33.46 103 13.39
over 60 113 44.49 85 11.05
Unknown 30 11.81 497 64.63
Causality 254 100.00 769 100.00
certain 1 0.39 20 2.60
probable/likely 7 2.76 126 16.38
possible 105 4134 233 30.30
unlikely 125 4921 269 34.98
others 16 6.30 121 15.73
Serious adverse event (SAE) 254 100.00 769 100.00
Non-serious 214 84.25 574 74.64
Serious 40 15.75 195 25.36
Type of SAE 40 100.00 195 100.00
Death 2 5.00 5 2.56
Hospitalization or its period extended 36 90.00 113 57.95
Congenital malformation 0 0.00 0 0.00
Life-threatening 1 2.50 9 4.62
Disability 0 0.00 4 2.05
Others 1 2.50 64 32.82
H(d: 48 Table 4 2 50| AASIAT AA| o)A F SOC code 715

EXS Table 39 AASHIEE Ade] 39 ulglA
7, o: 19677 B2 1437, of: 6057)) BF oF 4w
7V 44 BT Bkt

AHe] A% v NEWS 604 olael mw 7ol 1137
449002 7V BokE, Aol £24% 37 FAE BA

5

on 204 mIRHA = RAEA] Eokth EAR TS 40~604]
ol el BIALTE 10374(13.39%)% 78 Bokoy, Aol 4

=3 BHI74977, 64.63%)°] BUT SIS o dAKEE
AEIONA 407 (15.75%), EAFHNA 19571(25.36%)°] 2
FEAJT. T FEA BF Y Ee JerIZke] a4 ez
g oVRARIZE Bl 757t 7P BkeH, ZF 3671(90.00%),
1137(57.95%)°] T}

HIZIAEIH-Ol &AL BIZ &4

s A E g -0 Ak B SR o AlE TRl so=

N

o2 557|A A¥H(Respiratory system disorders)7}F 1771(15.0%)
o=z 7P B9k, thFo 2 %AlA H3(Body as a whole-
general disorders)” 1671(14.2%), “$1733&A ol (Gastro-intestinal
system disorders)’ 1571(13.3%), ‘B]x=7]A] ZZ(Urinary system
disorders)’ 1071(8.8%), ‘¥]|4-9} F-£7]2 ol (Skin and append-
ages disorders)’ 971(8.0%) <=o|th. ‘ZF7IAl Aoz H
B A& d" (pneumonia), 15 (pharyngitis), 471=7F4 (upper
respiratory tract infection), &-5-2%H(dyspnoea)e] Z} 671, 37, 2
7, 273019 om, HlA H3bog BuE AL F2F(asthenia),
Al (malaise), 75 (oedema), 3] Z(fatigue)’t 2+ 371, 27, 24, 2
7oAt 18T A Fol F 7Y thE ofRrEE AstE
F(dyspepsia)°] A2H, B =7]A] Agb oA = A4 (pyelone-
phritis), ‘¥]F-o} F&57]3 ol odx= DR (alopecia)ith. ST
3l o)Al W3 SOC code 7 A ‘TF7IA 2Agbe By
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Table 4. The number of adverse events of baricitinib

Table 5. The number of serious adverse events of baricitinib

All adverse events

number (%)
Respiratory system disorders 17 (15.0)
Pneumonia 6(5.3)
Pharyngitis 3(2.7)
Upper respiratory tract infection 2(1.8)
Dyspnoea 2(1.8)
Body as a whole-general disorders 16 (14.2)
Asthenia 32.7)
Malaise 2(1.8)
Oedema 2(1.8)
Fatigue 2(1.8)
Gastro-intestinal system disorders 15(13.3)
Dyspepsia 6(5.3)
Diarrhoea 3.7
Vomiting 2(1.8)
Urinary system disorders 10 (8.8)
Pyelonephritis 3(2.7)
Urinary tract infection 2(1.8)
Face oedema 2(1.8)
Skin and appendages disorders 9 (8.0)
Alopecia 4(3.5)
Rash 3.7
Central & peripheral nervous system disorders 8(7.1)
Dizziness 6(5.3)
Metabolic and nutritional disorders 7(6.2)
Weight increase 6(5.3)
Resistance mechanism disorders 7(6.2)
Herpes zoster 54.4)

267, 28.6%)°1 717 Ekth 24 ol B HE FUIgh o)At
2= =¥ (pneumonia), 23 (asthenia), 21--41% (pyelonephritis)
o7 7} 44, 27, 371019 eH, ARG oAl 3710 B

T SUT o/ PHIE RAENES & 5 AT

SA2IFRLOIMA HE £
4Tl 0 FUE oA s sow

Table 6 & 79 AA|SFSITH

SOC code 7122 ‘¥ F&} F&7]# Aoli(Skin and append-
ages disorders)’7} 987(25.9%)°- 2 7P Etow, tfgo 7 <A
212 A¥Body as a whole-general disorders)’ 5571(14.5%), ‘&
&71A 2 F(Respiratory system disorders)’ 4071(10.6%), 7+ 2
=4 A3KLiver and biliary system disorders)’ 3671(9.5%),
&, RES “oll(White cell and RES* disorders)’ 2871(7.4%) <=
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Serious adverse events

number (%)
Respiratory system disorders 6(5.3)
Pneumonia 4(3.5)
Pulmonary infiltration 1(0.9)
Dyspnoea 1(0.9)
Body as a whole-general disorders 32.7)
Asthenia 2(1.8)
Condition aggravated 1(0.9)
Urinary system disorders 32.7)
Pyelonephritis 3@2.7)
Vascular (extracardiac) disorders 2(1.8)
Thrombophlebitis deep 1(0.9)
Cerebral infarction 1(0.9)
Gastro-intestinal system disorders 1(0.9)
Nausea 1(0.9)
Resistance mechanism disorders 1(0.9)
Sepsis 1(0.9)
Liver and biliary system disorders 1(0.9)
Hepatitis 1(0.9)
Musculo-skeletal system disorders 1(0.9)
Myositis 1(0.9)
White cell and RES* disorders 1(0.9)
Agranulocytosis 1(0.9)
Myo-, endo-, pericardial & valve disorders 1(0.9)
Pericarditis 1(0.9)
Platelet, bleeding & clotting disorders 1(0.9)
Thrombocytopenia 1(0.9)

*RES: Reticuloendothelial System

o]t}

R} Ba&H Ao e By AL WA(rash), 7SS
(pruritus), =27 ](urticaria)?} 2} 3471, 3071, 177102 tiRl=
B o, dAld AP ol ghA] 2R3 (anaphylactic
reaction), 7F&5%5% (chest pain), & (fever)el z+ 1174, 107, 771
HBuEAG. 55714 43 S P tiHlE oprHe 55
ZH(dyspnoea)° | o™, T+ B ©HEA| HE = 7HEAF 7 Hhepatic
enzymes increased), ‘&7, RES Aol’= w8714 (leucope-
nia)°| A}

Fe odAtElE SOC code w57 7 HAlA Agbo] B
712474, 23.1%)°] 7F3 B3ken, ol g 21k-g-(anaphylactic
reaction)®] 117°]th. o pZHFA|20EG-2 o] AL Z= BIALE
BE 7ol Z3t oAlER BaEAT 5874 dsbe
g e} BE7) Aofe] olo] 3MAR Hirvt Wol HIY 1
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Table 6. The number of adverse events of tocilizumab

Table 7. The number of serious adverse events of tocilizumab

All adverse events

Serious adverse events

number (%) number (%)
Skin and appendages disorders 98 (25.9) Body as a whole-general disorders 24(6.3)
Rash 34 (9.0) Anaphylactic reaction 11(2.9)
Pruritus 30(7.9) Fever 3(0.8)
Urticaria 17 (4.5) Chest pain 3(0.8)
Rash erythematous 5(1.3) Skin and appendages disorders 16 4.2)
Alopecia 4(1.1) Rash 6(1.6)
Body as a whole-general disorders 55 (14.5) Urticaria 4(1.1)
Anaphylactic reaction 11(2.9) Pruritus 4(1.1)
Chest pain 10 (2.6) Respiratory system disorders 15 (4.0)
Fever 7(1.8) Dyspnoea 6(1.6)
Rigors 4(1.1) Pneumonia 5(1.3)
Respiratory system disorders 40 (10.6) Coughing 2(0.5)
Dyspnoea 13(34) Gastro-intestinal system disorders 10 (2.6)
Pharyngitis 6(1.6) Nausea 4(1.1)
Pneumonia 6(1.6) Abdominal pain 3(0.8)
Coughing 5(1.3) Vomiting 2(0.5)
Upper respiratory tract infection 4(1.1) Resistance mechanism disorders 6 (1.6)
Liver and biliary system disorders 36 (9.5) Herpes zoster 3(0.8)
Hepatic enzymes increased 23 (6.1) Sepsis 2(0.5)
SGPT increased 4(1.1) Cardiovascular disorders, general 5(1.3)
SGOT increased 4(1.1) Hypotension 3(0.8)
‘White cell and RES* disorders 28 (7.4) Application site disorders 5(1.3)
Leucopenia 18 (4.7) Cellulitis 3(0.8)
Granulocytopenia 7(1.8) White cell and RES* disorders 4(1.1)
Gastro-intestinal system disorders 28(7.4) Leucopenia 2(0.5)
Nausea 11 (2.9) Granulocytopenia 2(0.5)
Vomiting 7(1.8)
Abdominal pain | o B Bop FINE L5H Bdyspepsiae] BALLLE. E
Central & peripheral nervous system disorders 20(5.3) _ .
. DA A3k Flr= A2 4 (pyelonephritis)?t 8 =74
Dizziness 6(1.6) . . .
(urinary tract infection)®] ©X] =T}
Paraesthesia 6(1.6)

Z E5IH(dyspnoea) E #H H(pneumoniay ZF 671, 571S=E
A

chilE 9lE ARSI

Hlo[EHoo|dE S5t AMnRRINE =&

HEAEY B EAEFR o)At ZFolA Aldg drte
AH 2] 2IE Table 8 & 99 A|AFST)

HFZATEIE 2 SOC code &7 7 HHlE o dAtelel |
‘TE7NA A3brre] AviglEE gXHAo 17 oY B
H oAt SolME A5 (pharyngitis)tt BX = STt HA1H
Aglof| FGsh= oA lel= dEll(malaise), 5 (oedema)©], 9l

EAGFHE SOC code TFF02A = ‘Tie} H&713 7
of, 7+ g wEA A3k, WY RES o) H Folie]
W7F AulE| P B E GAHAT. FF-o F-E7|3 Ao ex=
W (rash), 7125 (pruritus), =2 7] (urticaria), $-5Hd X
(rash erythematous), &/ T4 (dermatitis contact), =3
(bullous eruption)°o] HAEATE. A A3 opfhegA 2
WF-S-(anaphylactic reaction), 7155 (chest pain), 2. 3+SZ <Igh
=2 (rigors), 555 (back pain), P FH A 2A] 2T (anaphylactic
shock)7}, ‘TF71A AE o= FEZL(dyspnoea), S1FA
(pharyngitis), 713 (coughing)o] BA=|3ich. b B HeA b
M= 7+a A5 7Hhepatic enzymes increased)’t, ‘¥1&F, RES
Fol oAM= Wl 7743 (leucopenia)©] BA =AU

2] H]—Z(J
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Table 8. Signal detection of baricitinib

Table 9. Signal detection of tocilizumab

PRR ROR IC  signal PRR ROR IC  signal

Respiratory system disorders 200 218 0.28 Y Skin and appendages disorders 1.70 194 034 Y
Pneumonia 1.76 180 -0.16 Rash 309 330 0.83 Y
Pharyngitis 467 477 0.87 Y Pruritus 226 237 046 Y
Upper respiratory tract infection 1.67 1.68 -049 Urticaria 525 545 113 Y
Dyspnoea 138 138 -0.74 Rash erythematous 515 521  0.64 Y
Body as a whole-general disorders 1.16 1.19 -0.47 Alopecia 076 0.75 -143
Asthenia 143 144 -0.62 Body as a whole-general disorders 1.13 1.15 -0.25
Malaise 895 9.09 142 Y Anaphylactic reaction 5099 5249 1.99 Y
Oedema 265 268 0.10 Y Chest pain 515 526 093 Y
Fatigue 081 081 -145 Fever 122 123 -0.67
Gastro-intestinal system disorders 1.03  1.04 -0.66 Rigors 412 415 036 Y
Dyspepsia 231 238 0.20 Y Oedema peripheral 1.64 1.64 -0.61
Diarrhoea 141 142 -0.63 Back pain 556 560 045 Y
Vomting 152 153 -0.60 Respiratory system disorders 132 136 -0.11
Urinary system disorders 140 144 -0.34 Dyspnoea 294 301 051 Y
Pyelonephritis 1535 1574 2.03 Y Pharyngitis 278 281 0.18 Y
Urinary tract infection 275 279 015 Y Pneumonia 046 045 -1.97
Face oedema 075 0.74 -1.57 Coughing 6.62 670 0.81 Y
Skin and appendages disorders 052 047 -1.75 Upper respiratory tract infection 090 090 -1.21
Alopecia 292 299 038 Y Liver and biliary system disorders 1.79 1.88 0.24 Y
Rash 081 080 -1.39 Hepatic enzymes increased 533 561 124 Y
Central&;peripheral nervous 107 108 -0.76 SGPT increased 124 124 -0.84
system disorders SGOT increased 100 100 -108
Dizziness 294305051 Y White cell and RES* disorders 159  1.64 004 Y
Metabolic and nutritional disorders 1.77 1.82 -0.12 Leucopenia 642 669 131 v
Weight increase 1432 15.07 226 Y Granulocytopenia 059 058 -159
Resistance mechanism disorders 149 152 -0.34
Herpes zoster 358 370  0.70 Y

FHlEz, BdeFyere WA Bol HuEr). vl

AlEY RaAae MNE 7E, TFEH So|Re

11 ZE(Discussion)
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7ol ZF 18U 4.7%), 71(1.8%) BAEATE o] & Wd  AREEHIZ dlen, A EHelv EARSFHS COVID-19 &
THATE AnRAREANE BRI Eo] F7HHQ TEe] A Ao T Ao FYS AIE B & £ fivh Sl
= = 7/l deiM= s & dart v Al COVID-19 AFEE 8l ARHUS 7172 2020 FE o] =2
FA4 2F 2T 35T (Acute respiratory distress syndrome, 2 FF 2AF7} 2FHEo] HARBE ATLE F UE AlHNA
ARDS)9} TlEo] s3H2I8E ARAW EAF(Deep vein thrombosis,  COVID-19 &5 $3l AFEE A$ A o dAleo] st

DVT) ¥ =412 (Pulmonary embolism, PE)S X3k g &7
AW A Z=(Venous thromboembolism, VTE)S COVID-199] 7€
T35 WAk 53] TR d9l Al 10-40%2] HIEE T
Sl SUT T BT A2 AT Y W,
A EEe T2 JAKI ARG 2] auzrpE £
EE up ek E ArellA nljAlElde] SUiE OVJ/‘}
d2A FaRd F AFEAENE, i, 28, SN
T awtagol BuHES ]IStk v, 3744 He]
Huleld AFE S&ais o 5 vl ZRE T@AHA
7]_ o] A7} 5:5]0%0]: 13 74 oi EO]E]—
F7H g, uiAE deig e @4 A] A9 PRR
1535, ROR 15.74, IC 2.03.2 7} AN BF %—8— w7t
I, S s 7ALE el l‘ﬂi"é‘f‘»lo% Uom, Haje
F7h A gtk olelol® EAdelF
Se)7], FUE 53 Wl o2 Egsie wRe $5718
A7k L oldAkl 2 HuES wek ohje kel
24 gAEE 5 avgel gE F71Ee 99t 9 Ao
= A7k,

L%

ok
= ol &% F

%ol

2 AFAME FUgh oAt EA ol
AR R &Fe] B HIETE =58 g)Ig vt ok
EAFFHe FUigh ot RA o e
2~ Hk-S-(anaphylactic reaction)°] ZTHIE(1171, 29%)2 HILE
, OP A2 2rF (anaphylactic shock) B3 171 HALE|
Act. 7]’ o2 dolHmteld A FollX 7} PRR 50.99, ROR
5249, IC 199 % PRR 1854, ROR 18.64, IC 0.742 =2 %
< 7™ AvEBEE "HAEHAT 2= 2G4 F okt
A2 firFsAdol de] &8l okEdl AlEs oA F
K(pre-medicationy’® S F#Hs & FaXo] U

2 AFe oorEH A HudAAREY B4 A ARl

A AWHoR RuHE Aol Wi B w % do) F

3 9L 71540l A5 2 ARE FEE TAT B3 4

o Tig Aut glo] Fol MES Y 5 g, PAE B
T

A7 BrhaL ste] AA H“Eng] %:%E‘rl f‘é‘ F /UL &
OFEF oA 7he| 1ATHAT PEE :
gk, FulelA viEAlE e EAEST ”bl AHEA 7L S E]
UE Ho] APz 2-E3AT) vleAElde] A B
719] 83.7% (20571)°] BAHAAGAY FrtE|STEEMO05) E

Vel FrlE| 2B EGMO6Y 2 BIEAOH, 159% (397)
AZolUtt. EAEFHe Agole 73 66.8% (40271)7F
folxlom, o8] BHAAIFE FrtE=AEAMOs5) &
e} FulElATEGMOo6Yy L= BE 7o) 24.3% (14671)
Atk Hul 7kE T2l FrlEl2dEFAA bRl

2

¢

e e e
Ay
gw

2

F7H49l A7k Basi,

—_

7.

Z £(Conclusion)

COVID-19 X EE sle] M2 FEEn ol 7% &
T o8 F 2
FESHA 715 M= =49 A HRE &8 4 k.

o}
FE AIEF ek Aloke obf H2E Hurt
°3 = algAE g EAgFEEo] COVID-19 X890 AL

L AL A 2
% a

44101 g 5 22% ﬁﬁi 71 gt
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