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Literature Analysis of Adverse Drug Reactions Induced by Nivolumab
ZHAO Shiging' ,YANG Shuangning’,GUO Qing’
(1. Beijing Language and Culture University Hospital ,Beijing,China 100083; 2. The First Affiliated Hospital of Zhengzhou University ,Zhengzhou,
Henan , China  450000)

Abstract: Objective To provide a reference for timely identification and response of adverse drug reactions (ADRs) induced by
nivolumab. Methods The case reports of ADRs induced by nivolumab in the PubMed, CNKI, WanFang and VIP from the inception
of these databases to December 2021 were searched. The clinical information on patients with ADRs (including patients’ general
data, primary disease, dosage of nivolumab, occurrence time of ADRs, involved systems / organs, clinical manifestations, final
oulcomes) was summarized and analyzed. Results A total of 600 studies were included,involving 649 patients (679 case times of
ADRs) , including 444 males (68.41%) and 205 females (31.59%),with the mean age of (63.41 + 12.63) years. The primary
disease of patients was mainly non — small cell lung cancer (219 cases,33.74%) ,followed by melanoma (203 cases,31.28%).
A total of 505 cases (77.81%) were treated with nivolumab monotherapy,with four and 59 cases receiving the higher and lower
dosages than requirements of the drug instructions respectively, and 144 cases (22.19%) were treated with nivolumab combined
with other drugs. ADRs mainly occurred within six months after medication, mainly involving the endocrine system (105 case
times) , nervous system (95 case limes),skin and its appendages (84 case times). Fight case times of ADRs (1.18%) showed the
clinical symptoms that relieved spontaneously, 576 case times (84.83%) showed improved clinical symptoms after symptomatic
treatment, 72 case limes were fatal (10.60%, mainly involving the cardiovascular system, neural system, musculoskeletal system).
Conclusion Males and patients aged 60 to 79 years are more likely to suffer from ADRs after using nivolumab, and most of
ADRs occur within six months after medication. The ADRs involve many systems and are mostly mild, which can improved after
clinical treatment. However, myocarditis, myasthenia gravis, myositis, transplantation rejection and immune - associated pneumonia
should be paid more attention to prevent fatal ADRs.
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1 #ZRERHE
1.1 HRKIE

PL“nivolumab”“case report” N SCKT 2R A, LL Gk
BB A JE B Ry P SOk B 1], KR PubMed |
RN 5 A e 1 v A S gl s R e ST ADR (1)
A SR IE K BRI BRSO A5 B A R R & 2021 4R
12H.
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1.3 X#EKREITFEN

1 2 S5 s B (74 1545 (CARE 579 )
R FRAS HARHEXT A SCRR AT BT R, 43 R
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1.4 MRFE

YNt e o I Sk SR IBOCCER S H | B —
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J7 2%, AN R BT i, ADR 3R B[] |
RUGEAR AR 45 R, 5N Excel 2019 44 LA 7 7 9% 191 4%
BB PR T T 2K G0 55007 -
2 #R
2.1 XEMNEERFR

ARG ZL B SCHR 2 199 55, i Jo e g ASCHK 600 575
Horf PubMed 566 F , H SCEUE R 345 .
2.2 BEMIN FRE5FEBERR

600 J SCHRYS S 85 649151 Horh B 444451 (68. 41%),
2 205 9] (31.59%) 5 - 9~98 %, - 1 (63.41 +
12.63) % M5 5 -8 o0 A WL 3% 10 JRL R B LUAE /N4l
it i e 22 DL, LU PR R L T LR 2,

x1 BENMINEERS T (0 = 649)
Tab.1 Distribution of patients’ gender and age (n = 649)
Fi R k() ARIA(%)]] & B *() AHIH(%)]
<494 51 35 86(13.25) |70~79% 128 54 182(28.04)
50~59% 83 40 123(18.95) | 80~89% 25 17 42(6.47)
60~69% 155 59 204(32.97) |>90% 2 0 2(0.31)
F2 BERBERRDM(n=649)

Tab.2 Distribution of primary diseases of patients (n = 649)

RERR AR BARR(D)| REAR AR BARD) | RERR AR AARQ)
F0ABEE 29 B | EFAREE 11 L6 | KhE 6 0.9
2eEE A3 3L | RRLEE 1 L6 |RAREEE 5 0T

Fans 940 |HEEE 0 LS |BEREE S 0T
5% N3N | MaEEE 9 13 |24 N 49
B 9 29 |BRE 6 0.9
2.3 BEMAGER

649l AR 2GRS 7 505(77. 81%),
HAE P70 55 24 O U B B 4 R B (3 mg / kg B 2 A
17,240 mg 45 2 J& 1%, 480 mg. 55 4 & 1 %) bea , 4%
A A A 0 2 B0 334 4 52 461 4 i), Ho Ay 115 4]
PRI A 285 1 ) g s 1), sl A3 26 i B o R o T I 7
Al /R 0. 36 mg / kg (2 JE 1K), B KW 10 mg / kg
(2J8 13K o TEILER 3. gL BRI & HZIR YT 144191
(22.19%) , BRAFHUCA BB 115 6] A 1Lk Wi 24 75 5%
HIT) A oA 25 29 i
R3 MRALBFBAHABADRE LB TE(n =505)

Tab.3 Medication regimen for ADRs induced by nivolumab

monotherapy (rn = 505)

BHTE & HRL(%) BHF% & ARL(%)
Img/kg, 2B 1R 255 50.50 | 6mglke, 41K 2 0.40
40mg, 2/ 1K 65 12.87 | 10mg/kg, 21K 2 0.40
Img/kg 41 8.12 | Img/kg,2 1R 1 0.20
Img/kg, 3R LK ¥ 15 |32melkedALK 10
180mg, 4 1k 427 [0%mglkg2Alk 1 0.0
Img/ke, 3 1K 5099 |0.5melke 10
2mg/kg 5 0.99 | 2.4mg/kg l 0.20
2mg/ kg, 2B 1R 409 |RAEEREREE 1 1B
40mg, 3 1K 2 0.40

2.4 ADR % 4 Btid]

649 14 i # 2% 4= ADR 679 %17k, ¥} 679 1 ADR
KAz Al Hoip 12 A0 SRR YT RN R LR 40 ADR
e B A T8 WS 10 min, R R B9 A G
ADRIS R L% 4 FRY7 5 8 h, e i FH 2 50 J& 3 (B
200 J& , 2546 1~ 1) J5 AEIR M ADR M & 4 THE 2 )5
8 H .34 Bl B FH TEBURYT 7 )5 th 3L ADR, H
27 151 R i A4 R JC BT B2 VR T AR R RS 45 2 BN
RAJC PS5 HAh 25 ) 7 5L 45 25 J5 B, 7 B R4 b B
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Tab.4 Distribution of occurrence time of ADRs (n = 679) 679k ADR H, Il EIUL/U(FI TR S VR (1. 18%);
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B 2 o N R JC LR 20T e B P ADR.
2.5 ADR RREZR%/RESEERKRA FIEPE ADR BT B 00 L RG M AE RS, T

R4 (A AR SV )RR ) R IEE (WHO - WL 6. i 12 ] f 3 A9 ADR Ml R e 24~ R 46, H
ART) 5 (ICH [ Pr = 24 I IR 3L ) (MedDRA) RIEEXT  H 7B & ONLR (FIENLIC ) L5 SRS 20 L %
ADR #4753 25.679 i1k ADR EZ R KN RS 1 3 itig
R SR B L NI RGP UHIR RS 3.1 ADR 5EE MR E#%

i (35 B Be 22, Hk O ' L Il (28 (1) , FH N — TR [ TR 25 ) i A o 2002 4F 1 A 2=
i (A ADR (24 (710 S TE LR 5 20194F2 A BB Hras 2R s, 5 9 iR E Syt ¢

x5 ADRERZLZ/RESIKKRH
Tab.5 Systems / organs involved in ADRs and clinical manifestations

FRAEGIEE Bk I AR K

Rt R4 105 B LB RAQ7), IR B LR R RS2 (24), 2R K (18), TRBARBER(13), FREE(11), FRIRIARETE(S), Graves
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WE A% 95 ERMAANQ]), B LARER(S5), T2 -CFEAEQR), ARHZRE(S) WX (4), AEREX(4), AMEK(3), $ UL 2
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Ry 65 SR K (38), MK (6), B X(3), mFL(3), mast5(2), mEAREK(2), SRk X ( )J&ﬁ%ﬁﬁ() DEEERAE(),
BEKL (), RFRE (), AT EE) Rikmam(l), LEE(), Maskm (1), 8 FL(), 4% Bm(1)

SR RS 58 WILK(36), 0 BARE(5), v BHE4), LERRESEQR), A K3), FEEFEF(3), 0 A FB(Q2), SIRL(1), S AR5 (1)

RiftAn g 5 57 HARH(46), B (4), IR K (2), ALBE b & (1), A& G e (1), IR £ (1), 1Ak (1), Az (1)

LR EYS 49 B RRARDBOE D (11), S HO8 SRR (6) K2 B, (6) 4 dudm B B L 8 m%gyﬁ()*'ﬁ% ()ﬁi@éﬁﬁ
0 (4), miafs, ) (3), il B AR R R (3), hA5m(2), MM E ML 42 (2), ARE TR, @I 551
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FRL(1)

DY X 42 RREEE(23), BB (6),1gA B (4), RAAAREE X (), BB AR NRE X)), 24 NERTE), BREN), KT PkA
FREE N K (1), RAERE R 2L (1), By kA B B skl e (1), B 472 (1)

XS Y 26 BEHEFRE(9), EET), EREBEF L(3), $RMME(2), AL F%(2), 8RR F I 0d £ (1), RAKRKEAE(), LR
HiEEE(1)

JRE % 4 2% ﬁ&wﬁﬁﬂﬁlwﬂwﬁk<Lé&ﬁﬁ#<)w%ﬁm<)k@%%§<)%ééﬂﬁmﬁux%%ﬁﬁkm)

REFH4 20 HHRK(T), BRBARBEEE LEME(S), VKHEAE(5), AR A (1), ABRFIL), FRE(1), 5 AL m B S (1)

hESHEF 6 MaAA (), M a g EAE(1), akE(]) a&imW( AMRA 89 A b F R (1), D (1)

ARG 5 ﬁmﬁ%ﬁmxmiﬁmLm%(,ﬁaw PRI K (1

BREBERR 2 BREHERIH(0

WHRALFLE 10 RmEEEES ? R AE(1),CDy MR T I E B (1)
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®6 HAMADRRRERG /HESKARI(n=72)
Tab. 6 Systems / organs involved in fatal ADRs and clinical
manifestations (n = 72)
FREAGIBE 4k HMAR(%) wmmw ®
ShE GG 9.4 SR, SRR (D, s A RB (), SR
#(1)

W A% 12 1667 TERMAAGS), B LRREXQ), 2REDHEH
%%x(>** eEEAE() ﬁﬁ% k-
MAABEAE(), D% im

VA B 7 9.70  MK(S), BEMER(2)

ELEY 5 6.94  REMAMEE),AERER()

Y EY 50 694 AFRRMAMET(), BARBERA), 84
SAREARLR(), AmBEY (1), hm Rk
Heanmmg $E(1)

RERG 5 6.9%  BHBFRRG) RERAEAE), KK
WARLFAE 5 6.9  AREBEHEQ) WEEEEAE),CD AT
RHKeR(1)

Y 4556 RBAGDBELQ), REERER), 0L

haik44 4 556 ERXQG),FLELRAERLN)

e 4% 4556 RAMEREEQ),ARRAG(D,RELQ)
ERALRE 2 278 PERBAESRAREEQ)

PV EY 2 L8 ARERTREENRAL), SRERG()
b4 300 407 SERHERBQ) MaakLEAE()

) ADR B B2 Ttk (L 2. 2:1) AR £ 245y
TRTE > 66 % CFEFIE 64 5 ) NFET R REEREZ
AL A 2 E A8 1, ADR A TR 2 55— E R 1 5
AR B3 N IE (FEZEME N 22 52 A 06 in B dE R
Fitidess 20 B8 1) 2 s R I I v T ot o) RO e
T B E ADR % A2 50 o A PR L ADR B s
TBIT AR =38 A — 8 Gk AR A8 1, il
A0 5 HLA B 199 51 DR B 8 R I R I P A 98 B
H X P Ao 1Y) e e R G, T e B L i R AR R S
e 240 M EL AT T 1) S K % K ICTR 7 T s A 40 24
PE AR, R B2 R AETE Z (4 ADR  (H X ICTHIR YT
() B 07 B 100 HLE A BRI UE S, B /NN Al 98 AR A
Y2 FH G ADR 19 & A= 55 B8 4 0 i PR B8R AR G {3 H
i} @%U%ﬁﬂﬁﬁaﬁiﬁ%ﬁﬁ 5 ADR & A 1) SR B K
{%ﬁ”ﬁﬁﬁﬂﬁémﬁ — LR,
3.2 ADR '—GFHZT%IJE
WFFE &I, PD — 140 1 = A FH 2 5 48 FH 7] it G
,0.3 ~ 10 mg / kg 7 5 5 BN GEME PD - 1401 HYH)
FHERIK 3] 100%12), H 5 CTLA — 4 3080 300 ELA 71 2 4
PEAN AL, 98 2R 0 BT 1Y) 22 5% 1 B IRGG 2 R I 25 )
VR 35 N R TOUIN S5 A X 24 1 A R T (> 3 %)
ADR / 2] A R SR 04 & AR AR 0 B A 24 KU 3 i
BB RAH G B PR 2R, G ) AT L LT AR S X

25 A B AV A — o s AR AR 45 A
R, g aOR] e B i 2 6B PR Y R R T
A H A ADR o 3278 1% 24 1 R IV FH A 7 P i 2
X B3 25 AH S PR A8 F5 1 DG, AR PEAR % 4= ADR
BT RETE
3.3 ADR &k 4AtE

R JE BT ADR AL FE B VS 0, S S e A DA R
RN L5 AT, ADR B2 R A A2 fE 6 > H g, Hop
NUHZ G 1A N2 WL 5 s v & A T s
10 min 250K, 0] F FH 258505380 9 H 20 T 5080 21 g
FeX (N W NP SN Y R NN Bk R (97 R
R, IR 25 50K P R & A T K L R AT
CLBEZ PR ol /N K I8 5 T2 A ¢ ADR HH BLF 24 )5
8 h #4641~ H , a] DLW 2 IR, 18] J5T P il o 52 15
B, 5 9% 57 R PUREL AR R R SR AR AR S I
PRI 77 BEE 2, g s G St P45 24 5 75 ] i 8
FER T ADR o KA 46 feft FH 40 sl e e, g ™42 el
R A A PR AE 50 TR B R, AR 7 ket F U R e s B
AV [ B 5% 24 I o7 Ay S Bt , 2 = X ADR A&
R KA, S b B 5 78 SR 537 O 6 I o R B s
KRB E PRI, ARSI T 10T fig th B ADR .
3.4 ADRERZRG /RESIKEREXN

PRl ENE ZKEﬁEPADRE%&W

X5 XU S R GEVEAN N 25 25 200 T i o 45
~§51 N & 48 ADR N ICT kﬂ’mﬁ PER N, Al
SEMA T 40% FITRIT NBE , B0H 7200 i 2% B o HAR AR | 2
P VB RS AR i BE AR A 5 SR IR SCER e b, R Y
G3 U A8 ADR AR F8 R AR AR BE BRSBTS AR
XA . PD = 1/ CTLA — 43I FIEE A IA T 23 K iE 14 hn
i R GEREPENT S ADR K AR I R 278 1697 AR I Y
10 J& U8 (A & B 25 )5 24 46 4~ A H B G Be #H 5tk
AR W9 B AR SCHR A BT, 2 01 i R Bk
AT X i |z A A I AR S ST P R R R o R R
ZE VLRI RS A R BRI ACRE AR, S
BINLAE , o AT R B b R R BT 3R ik = A AR DA I R
MEFLI - 259 BT SUTR IR ADR Z280R G R B , Johs Sk
BRI A 26 B, 30 A B IUAG AT bl ke R, WAy T R A
Bl Xt P b A Bt G A AR A A B

M2 RS A WRA ST 2 R & R
G0 A R A X AT BB A SR R R

SR A RGN R FA NN ICHIR T AR 7 L Yy

ﬁﬁiﬁ B 5 ICHIRYT BA B ARG A — 2 3L
FEA R R R R EAENLC ) R G - B
TERA AR R W T WP SRy, T o 3 BT I v
M FET o A R SCHik 20 87 & B, T RE L TE F1 % 55 LR ()
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A BE, 30 ADR B, BE TR T i o T Ak i E 1Y
2 258 ADRAGTEN 2, Hoh @i 2 FE WL G ) (3L
AT A0 28 R G5 0 S 16 DR 38, 0 g L e D) R i
9 AR 1B RER EER B Y AERE P ZE L PD — 144
5 CTLAS B0l 756 FIRE S B A 58 i % / 5 &
eI A AU 120 - 21 TR

F R BB A - 0 R I B i 3850 ok R L
P05 2 EALFE 2 T VR E A L R, AR T e
HHERIZZ 551 RE K kR G R IRIT
UL 05122 — i B (B 5 FE 45252 PD — 1 51
BT B B kAR R R 30% ~ 40% , K 2 804 Ik ADR
JEARSE S, WA T G 8 B IG5 I PR 25 9036 97 1Y
ADRYFGIT A5 351 5 2 Bz ik 3R 48, 340k P IR o 1 9t XL
55816 7 B AR M UE 3 /K - e s, H H AT B IR
PR WY, #5252 PD — LI TG 109 1] A8 2 11 g Rk e
TR RS AT RN A A A7 1 23 R an it , 7E 30T
PEADR I GE 1, A5 2 i) A fe 2 DR b B 1 6 3R
FERMPAE (TEN)FET-  SET- ELZ R N34 228 B e
W o N L ZEIETT 0 % R Stevens — Johnson 255 FiF (SIS) /
TEN B [0 $2 = 6455 o

WP 2R G < S 88 AH S il 48 SRy ARIE 5 r 4 FH 494 it
FIIC L5 I W R G4 05 1) i B BRI R e B0 B 9%
R, EFIC PO RGN KB R AR 20164E 5
20194F 3525 b FH1240 WA A5 I it S S Aty g 1) SR o
G Hh IR 38 B AN 1 S 8 A MR il R 250 RE A A
V) ot it S0 A A /0N 200 e il 9 £ B 5 A 4 ) I B
Bl ) 42 & 1200 0PD — 1/ PD — L1 4 57 40 2 40 56
PERT 5 2 2249 R 391277 i ol FH AW sl A I Bt (9 Al /D
2 it R RR A e A OC M i R R AR Rl 4. 6% ~
6. 4% 38 H 7E PD — LI FIVAYT 5 507 kAR AR
SCHR BT b R B, S A OGP i R B R kA T2 R
8 h, % W G 8 AH S P Ml mT L0 & A 20 A i g AR
BH L 36 A 18] 03 P8R E kb vl e S g R G SRt
JIT B85 AH S il 9 A — o AH OGRS (R (LR AR AR
AR AT Ay S A X e 2 R S il R $ I 25

HALVE ADR S E 4R Z A ADR I RFRE 324, H.
JE AR A 9, AR 9 R G BT 0 P 5 175 R ) 9 5 o P
JR 3 5 BB o AN ST &R I BB ADR W K A
RGO FIENLG T L A SULIR R AE R BLH
] B % A 38 0 R PE T~ Y KU 30 31, 28 B B A A I
it FH 400 1) L B B g A 15 SO T RS AR HE IR I
VL, L B IO P B 5 0 4 ) o B0 A5 e P R YA O 2 B
ADR KA B AT REME , FLAh 2454 4n Jot - S A il 0] (4 2=
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R TR IR AR SERLME ) A4 1l sl 2 B =k

B A KA L X5 KATO S50327 i i) e 45 51— B0 I i

PR 1% U e ) 299 ) TSR0 T L 45 5 R A SRR

FH 2155 BASAE 9 7 AU, S5 U i, a0 2205 452 T ] RE B3 )

B ADR & AR B 25 BE XS AT REZE R D BOAEYE ADR |y

O, e LS CEAENLIE ) LR RS AR R SO A

PEAR ST 2 25 , B TR R, ST, Bk

NEGELE ADR,

3.5 NG

PD — IR et A ri 8, 7R B Sl A5 v e 2%

FIR IEREAN ] TR LA RAS S, 25 IR S e kil )

B LSBT EEHL ) PD - 1, B PD - 1 5 PD - L1145

B E R TR A5 T 9 EEL 40 X TR 0 B ) R A

F RV LT HAb A 267, AN iR JE BT 2

U, " HL ADR Z A AR O, X H ADR AT | AL A T

AL, T EEE ADR B 0 S AR RO B o (H AR B
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