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Literature analysis of aplastic anemia/pure red cell aplasia induced by pembrolizumab
LI Yue,ZHANG Shichao, XIE Cheng,ZHU Jianguo, LI Yun(Dept. of Pharmacy, the First Affiliated Hospital of
Soochow University, Jiangsu Suzhou 215000, China)

ABSTRACT OBJECTIVE To analyze the clinical characteristics of aplastic anemia (AA )/pure red cell aplasia (PRCA) induced
by pembrolizumab, and provide reference for clinical safe drug use. METHODS Using search terms as “pembrolizumab” ,
in both Chinese and English, the literature related to AA/PRCA induced by
pembrolizumab were retrieved from PubMed, Embase, CNKI, Wanfang and VIP databases, and then analyzed descriptively and

“keytruda” , “anemia” and “aplastic anemia”
statistically. RESULTS A total of 10 patients were included from 10 literature; among these 10 patients, there were 5 males and 5
females, with 5 patients being aged 65 or above. The primary disease was mainly metastatic melanoma (4 cases). AA/PRCA
occurred 13 d-3 years after the first dose of pembrolizumab. The main clinical manifestations included fatigue, dyspnea, oral/nasal
bleeding, diffuse purpura, etc.; 8 cases developed moderate anemia and 2 cases developed severe anemia. After discontinuation and
1 case worsened in anemia, and 4 cases died. CONCLUSIONS When using

pembrolizumab in clinical practice, blood routine should be regularly monitored. When AA/PRCA and other related symptoms

receiving supportive therapy, 5 cases improved,

occur, pembrolizumab should be stopped in time and a therapy regimen should be formulated according to the patient’ condition,
to ensure the safety of medication.
KEYWORDS pembrolizumab; aplastic anemia; pure red cell aplasia; literature analysis

AT Bk TR — R TR L B B BUIR, nT i S

T QIH M L AR P PESE T 3244 1 (programmed death-1, PD-
V&5, SR PD-1 A 0 “ e kil , ST T 4
XTHW?QEH@E@%E”“‘%,Mﬁﬁkﬁmqﬂﬁvﬁﬁﬁ” e e
FIER BT Ry 92 46 A 5, 99 1 77 (immune checkpoint in-
hibitor, ICI) , F 2018 4E7E 3R [ Ll , I 3Rt 14 B
Je P T I UF o R B B ) I R A v T g
BE IR H T2 A& H SR
S, DT B — R A S e A OC R B 4 (immune-

ABEETIB VLIE A B 43 2023 AR BE I IR 25 B UL 4R
WFH H (No.JGS2023ZDYX009)

* E—1EE FEHIN, WL, HFITrI RZ 2%
9208@126.com

#EEVEE W BTN, Wt BEIT T I I R 22
lyxfyy@aliyun.com

° E—mail:

HEZED; 202545 36 44 6 1]

o E-mail:yitai_

related adverse events, irAEs) fJ & 4E , £ B ¥ M 2 ik
(Stevens-Johnson ZE-5 1 . HVREPE R B RFEAAAE ) L TH
RS (S5 IH R EAR ) (N7 i 2R 48 (HUIR IR T E i
BVE RIS RS (F5) UL K R 5
[ %2 1M 1ML/ (platelet, PLT) Ui A iE1 467, Ha 41238, ICT
IV 2% irAEs 1) & 2E %5k 3.6% , Horh 3~4 94 i W 2%
iIrABs [ &8 0.7% , FET 2% R 14%"", FEAE RATPETR
1. (aplastic anemia, AA ) F14f 21 4 fifd £ A= [ A5 74 %% 1L
(pure red cell aplasia, PRCA ) J2& M 1 7| 2R BAp 3 Sk 55 UL
HJ™ A I irAEs, 1097 5 B MR 8L IL, 28R M
VRN R A (o N 1 s S D] B e &
s AR R BT e A IR E Y ICT, B I R
FHZG 255 AW, DL B o g P o K i
Ft, AL 2 irAEs Fil S0 R E |, %W R I R A ¢
Ho 202348 A, IingE K T AHE A BB A A 2R Fp e

China Pharmacy 2025 Vol. 36 No. 6 <737 -



M2 RS B B AA IR TE X P27~ . R T i e
FIER BB E AA/PRCA I IR R &, AW B NSk &
FEH AT A ER BT AA/PRCA PRI 191 2 A5 24 T SCHR 40
B, DRI R 2 4 23R 5%
1 #EMEFRZE
1.1 FERSRR

5% PubMed . Embase . H [E] 1 %] | 7 77 5048 F1 4 5
PR S FR B SCEE T . P SCRE R T AT R R B R
I FAE B AR 0L 5 9 SCKE & 1) A “pembrolizumab”
“keytruda” “anemia” “aplastic” “aplasia” . 6 2 I} B2 Ay
JFE 2 202446 H 30 H .
1.2 NEHERRE
1.2.1 A9 AbRHfE

ARG AFRIE R = (1) E N SNATE K R I T
FIER AR AA/PRCA O 41 5 (2) 98191 5 AR T 5
%, 2/ DR B M TER] AR | IfLZ0EE 1 (hemoglobin,
Hb) KR 5 (3)TE RN A SO 93,
1.2.2 HEBRARiE

AW HEBR AR HE D - (1) B & R Rmy STk ; (2) T8
VAR BRSO SR s (3) 2538 R AT S 258083
1.3 XEiHIE S B RHEE

2 24 W90 N G AR 4l A0 A 55 HE R B 7 0 ST 0 258 SC
Hk, 2 o V0 e 5 3 A FSE N B AT R IR R e,
s B ) AR R RS TS O L AA/
PRCA & IR R 5 K IAE AR I RAL B R 5 46
14 #M™EREITM

MR CHP i PR i 9gs 27 25 (CSCO ) i e AH 5 1 4% i,
I PR 5 B 48 1w 2024) P HE A7 98 1l /™ FE AR 439, Hb £ 1E
HILHEIN R 0 (IEH ), 90 g/L~ <IEH LRl h 1 9 (7%
JE),60~<<90 g/L A 29 (Hh ), 30~<<60 g/L H 3 %%
(), <30 g/L AR (W), Horr FRE A5 1
) Hb IE# Yo A AL T 120 g/L, AL IR BUAF 2o P4 Hb
AMET 110 g/L, 4E R 2 Hb AMIE T 100 g/Ls
1.5 AR XEET

HE 4l R B 25 dh AN R0 O B M D A b v 5%
Naranjo’ s PEAl 1 3" 04 A BB 38 A0 R B0 A 7 DG Bk
PEPFAL , Naranjo™ s PEA it R85 =9 0 B HE”,5~8
SR ARATRE” , 1~4 43 R AT RE”, <043 A Tl 5E7,
1.6 #ESHFE

K HI Excel 2020 B AFHEATHORHE IR, XF 45 SR A 74
RPEST
2 R
2.1 MANBENEREE

ARG 10 55 SCmk™ T it 10 FlE A, Bk S
Bl Ao 5 ] A 45~T77 % AR IR 65.5 4,65 &
L EA561(50.0%), Z5RWFE1,
22 JRBER

10 i s o e e M R A0 R 4 ) (b 1 B 5 0112
PR A 1 I ), B RS A /N LT 2 18], e A il

- 738 - China Pharmacy 2025 Vol. 36 No. 6

JRIER AL M R A0 B e R 2 BT R A R
i 2 RAMERSMEREA 1F, ERIEL
2.3 EBERZHIERKR AA/PRCA K ERTE

1015 g8 5 vh, 3 s AR T A IR 2 L, Hirpr 2
8 (et 5 10 B H] T REAFIIE S 22, 14512835 O
B9 T BBIIAR] 351 B F AR T AR R T
J: i, 4345 T 200 mg/m’ (R 451 6) . 2 mg/kg (I 15l
7).200 mg (1 9) , A 25 MR B A3 1R . AA/
PRCA % £ B (8] 4 A R 2R S48 1 IR 245 )5 13 d~3
M, GERILER L,
2.4 AA/PRCA HIEHRFM

6 PR H AR T kA AA/PRCA JG I R L, AL 45
PET5  HESS PR | TS I S | A B SR
JER R A P RIS AL R B R B S v A 55 . 10 471)
BEWE G AS RN L RALBEASEE gL
FEREAR, For 1451 AA 35 G 9] 8 ) B B2 kg A= Fe i <
10%,PLT 4 X 10° L', M 4 A 0.02 X 10° L', FF A
I AAMIZWARE. 10685 4/ 2 B19 K03
MBAE . 56 Coombs IR 56 A BH M , Horp 2 4 2
G 1 4) A 25%0175 & 1) ATHA , HoAh 3 ) s 3 586 =
R A DL A S I, A A R LB R AR L HE
B TV PR LAWY
25 RMTEEERAE FH)F

10 {51 5w, 8 iR 2 AR I, 2 9 (s 91 7.8) Sy 3 4%
Tl T B TR BT LS Y45 T AR R R,
JET LA AL Gy 4l LR FH WBC  PLT 45 X4HE S H5Ff
75, 59 R i, LA B 91 2) BRIl i, 4 451 AR
# (afs] 3.5.8.9) R B sl LA I R AEFET . Z55R
W1,
2.6 KECMEM

10151 £ 5 v, PR 2R FAT 55 AS RSO A S I
“HRETIAA 1LF), ARATERE YA 76, R RE” YA 2 61
ZEIRILE L,
3 itig
3.1 MAEF R EHTE AA/PRCA BYRTBEHL ]

H B, ICI i 5 AA/PRCA (1) BRI i & 5¢ 4 )
M. HE IR, AA SR i T 20 i R i i A B 5
o S E A T B I T A R A S |k TR AR T bk L 41
i 11 184 10 B IR FE AA/PRCA &9 AL I B A S f A
FHM™, AA B E I BE R A 45 R BOR R AR IS 1
CDS8' T 40l , 387 () CD8 T 4 i AT R 12 F 2 /- S %
PR PR IN I o T4, DTS 5 AA Y R A iy
50N, AA H % 19 PD-1 76 CD3' .CD4" .CDS8' T 4l ity
R, IR SRR PD-1/FE R AR TS AR A 1
(programmed death-ligand 1, PD-L1) %l 7] GEX} G 28/ 5
)38 I AR B A O B R AP E Y A, I SR 3E
T a(tumor necrosis factor, TNF-o) 4 Wb 34 It 2 AA
1) &ML Z — , $T PD-1 S8R T AT LA I TNF-o 1Y
RIS 5T AAR A,

thEZG B 2025 4E45 36 545 6 11



R1 PNBENERFHE

A P heet N E I8 L i A M
L e R T 1T CR ol Ao S " o
M %5 HEHDBG KR AHA, HEME KR Hb 125 g/L eI gL MAr 2% Wl AREEAS EAAREH B REMEEMNEIPRCA AT R
£ PRCA M AHIEME0.1% AR A SrkEn e SRR, 8 G B
RMEU RS %
Wogoosy HBHESE KRR PRRCA BINIE AR Hb98 gL Hb67 gL WM OREEAE B BRIEORER E e
e Ji3J it
W g7 EBERE KEL  PRCA. HWATME KRR Hb 130 gL ML HbS0gL. M4 2% Mt AREEAS EH+HEAGE SEAGEREA NN &7
H O 5 ME40X 1L AE<10x10L ERGARY  BRE R SPURARRE, DRGSR AR I
el W ER AR AT 4
JIMIT PRCA S 5 JREE 1T,
TRl RN I
B BBMEE KRR A IS B IPRAR Hbis4gl Hb 66 gL, PLT 2% Mt (RELBIBABNL E25-MRfeh ik WRMBRRTSANE S Mg
E3N i AIHA iR 45X10° L™, WBC HEERRE 24 MemAR R E
HEARA 42X10° L, i
[k A 15X WD 24
1001 W8 [elEmiaEa
fii128X10°L™" %
ST BRSO KR AL FUREE OBHLES Hb 10 gL, PLT Hb 60 gL, PLT 24t KK ERAMAE GHRIEPLLR KIMATR PLTAETHE Hh
b B3¢ MLAHZE 250X10° L WBC 1X10° L', WBC 2 20%, A Wk, FERLNKT,EE3ARE
103X10L ! IX10°L DERAAMR PSR S
BHEVAN ERIHAT
Z bt
6 B 64 ERZME 200mgm’, PRCA JHZIAME TEMOBEL HbUSgLMAL HbI0gL A 2% M AREEAY EAARRNREE RRIATER BREAGE Mk
TEMERE EIF K W& WARRAA BE0X0L  HESXeL N ) HREA, AR SRR
it/ 6 R R T\ SR it
W Mol E B R AT
R 45 BBMEEG dmgke, B PRCA  HUNAH ERHBEEH Hb18gL HhsSgL MAMT 3% Bt ARKEAS BASRIEOAE, AR gL TR
i ALK R3S RS R E02% e
89 475 HBMEN KRR AA AN KB Hb 10 gL PLT Hb 54 gL, PLT 3% KR SN EASRRR M SURBANEEDRT 045, B
gl ME3Md 20X10° L™ WBC 4X10° L™, WBC T <10%, JeJg HENGIER I ALAERIE, thE 20 AR
SOX10° L™ e 02X10° L7 b WBC. A4 EA AKARE Smbthiite
BT 298X B4 T 002X JUPLT 3§ REET
0L 1L Wb W5 % % B s A
[liei el
o B 67 HBEES 200mg, B PRCA BN g Hb 130 gL HhosgL MAr 2% Wl AZREEAS BACRIEAANE, FZERURT oM EME B R
AT 3A Ik s Hs6X10°L EREATRAN WRELT, ORAEELTRE
i8N Y T HERRARENTARER,
LPLWM LPLIWM i B 5e 254 R R
R AL AR A
07569 WS KRk PRCA AN AR AR Hb 61 gL WKL FRAMRE GARRER B RPRETRAMGE 4EL TR
Wi BAE FAkA TR, SRR K

ATHA : [ B S Ze VRS PEFE I WBC : FA 20 IT : A S8 PEPLTUS /T s LPL/WM : Ik T8 5 4 M bk 2093 /48 [G B BR 4K 1 IALE

KEZHARAFHE PRCA B A hy J2 i BH T 21 20 Jifd 431k
M B AL 5 R, BF5E R, ZE 3151 PRCA 35
SRELE /8 T A0 S5 G 58, v/S T 4l v LABI I £ &
BRI TR A FNZT R VR BB A AR B, (T 21 3R
) S SEL T 7 ST 2 AR B B, DTS B PRCA 1) &2 A=
AN, PD-1 ARYUAE CDS T 4fififd |33k, 7FE CD4" T 41
FE A B4 F 323k, PD-1 0] LA3i a8 T 2 e AR 1 A0
T 20 A AR PE AL X B 40 M4 7 8 ™, B IFsT R
B, PD-1 4350 AT AJE HEA S B R R UL I 2H 22 B B0
PE A BHUARE A B AR 5 9%t AT RE7E I
irAEs R FEE ZA/E™
3.2 THIEFEREHE AA/PRCA Byl R4FE

WATR A OB B R, AA TR [ &6 % R 0.74/10

TEZEG; 2025475 36 44 6 1]

J1 05 R T 15~25 B FHAE R 65~69 & ZAE N, K%
BB W A PER 22 5 ABFSE T, AA/PRCA B E )
PIAFIE R 65.5 %, Bk A tEas A 50, S5 TR A R
FEARTTA . A 40 AA/PRCA 3 NEERPE B0 K
F, 1 E- S AT R BB ARAE FH 200 0 TE B4 B a4 4
4 X Delanoy "¢ R , B Bt PD-1/PD-L1
FAHUAYT T R A MW irAEs 1Y 7 B E] Sy 10.1(0.1~
198.0) J&, AT & A T FH 24 e AT Al i ], ELAZEAS[R) S A0 1Y
irABs Z [M] %A &2 R . GuoF™ Ml R EE
FDA AN R s 2% % P, AA/PRCA KA 1E ICTIRYT
Ji 0 T 2 e B TE) 43 53 Ok 34 d (AA) R B3 d
(PRCA), ZRAETEICHIRYT G 2 A M (AA) R34 H N
(PRCA) . ABFFE4ER BN, AA/PRCA (1) & A Bt 18] W 26

China Pharmacy 2025 Vol. 36 No. 6 £ 739 -



LR HZY G 13 d~34F,50% By 835 kA AERT 34 FHZ5
W) o DL, I RAE 25 3 8], R iR 34 FH 245 A s
NS U) W EE G A LR AL AN, A 2R TR 2440 PD-
1/PD-L1 BB A JHC A BHTIRY T I, HMLE ¥ irAEs 1)
H &S R BE R (23 dovs. 47.5 )™ (HASE BRI,
AMFFE A 3 B R TR L T 2 R ML 2 irABs, 1451
J PRCA 43 ATHA G5 1), 1 4 PRCA & 3 1T G 1]
3), 1B AA G 3T ATHA Gl 4) , 387 25 8 35 R BLET I
IR B 22 22 0 Ak A st AT Ao B A A L VA I A SRS
A TR E R AT SRV A T Bk 400 At 1l i
irAEs, A PIAYT AN S S BRI
3.3 MAEF KBTI AA/PRCA A E 513

AA/PRCA 1) FZHYT 7 AL HE X E SZRFIR YT (i
Sy R I PR R AR A ) M R PG
J7 (5T IR R W TR I e A ey Bk
FE YU R A MR B R 22 B A ) (T R
5 S5 S AH AN B I R S S R ) M 6
ICIAH G AA FB A, IO 8 2 T e LA A ) e e 4 il 5]
QIR AT R A0 M3k 5 11 X T PRCA B, 2K [
B R ARIERIATT O 58, 2 [ BEMETA PE PRCA SR 5 n RETT
BURRAMO G ENGTT AREGEH, 10 BLERE TR K
M AA/PRCA J5f5= H1 T WA A 2R St , IR 48 28 5 i 1%
BLES T T XREIR YT KRS HIARYT o 2 1] PRCA B3
il 7.10) 1 151 AA 35 (a9l 4) o0 Bz Ui 2R Fi
LT A0 I FLAR bR 5% , 2 1] PRCA B35 Gl il 1.6)
TERE B S IR YT JoRU e I e N e 2 Bk AR Il
AR Ari 161 AA FBE 8] 8) e B2 32 o M i 4 e 1k
B G MLH AR bRIG TR o 275 WA 2R SRt
175 509 PRCA X B Bz Ui 2R 1 R %0 28.6% (2/7) , X
FHE e M ZE TG PE PRCA F 3, 8 A e BR & 1 1]
REHLA BAF 0 IRI T 8. WF9E & B, 72T PD-1 FAHLI%
S ML F irAEs WP A 9% R E A B 4001 P EL 4
L P i s, B R HLAT VR B B A L v R 3 B
Fiebgea i) £, AT PD-1 FA4T I IR~ irAEs Y & 25 X
348 o, o T — 28 R N S HEA T B ARG YT, a0
TR B YA AR LB G ] 9) 4k &
LPL/WM, 15 AR BR bt 45 T AR 24w T T R 2
HEPTIRYT S IE AR FRYK S, LPL/WM ik 2| 5% 4> 5%
fift , $E /8 ICTIR YT Je FRE S BRIAL R 2 irABs 15, 107 78 75 0
A VEAE A UK L 20 RS B P 0 | AR I g R AL e %
IWE
34 ZAHARMBRMYE

ARG R BRI EE « COARWFZE N SCHk T, 9 A
FREAS A PR 5 (2) W B9 TR s Sk oA Xt i o8 1) 2
PU B AA/PRCA () & BEME A7 PF M, 28 38 A A7 K 3
Naranjo’s PEAl 5 LA TIEAS , 7] BE 25 5P 1E DUAEAE M
r 5 () ABIFGANA T JECCHR, T BEAFAE K oy

-+ 740 - China Pharmacy 2025 Vol. 36 No. 6

Z5 LA , AA/PRCA ST B AT 57 UL HL™ B

4 ML~ irAEs, I AR IV FHFT 195 701 Bk P Isf 7 300 )

I FRE 7 , VR 58 K& A2 AA/PRCA B 1 3 55 HU A 1 v

£ irAEs % 51| ; — BLifii2 4 AA/PRCA , T K it 45 2 4R

P 8 RS OUHI TR 9T 07 52, LALOR R AR A T 2

ol

S 3k

[1] RIBAS A. Releasing the brakes on cancer immunotherapy
[J]. N Engl ] Med,2015,373(16) : 1490-1492.

[2] MICHOT J M, BIGENWALD C, CHAMPIAT S, et al.
Immune-related adverse events with immune checkpoint
blockade:a comprehensive review[J]. Eur J Cancer, 2016,
54:139-148.

[3] MICHOTJM,LAZAROVICI J, TIEU A, et al. Haemato-
logical immune-related adverse events with immune
checkpoint inhibitors, how to manage?[J]. Eur J Cancer,
2019,122:72-90.

(4] SAHLL, SRR, FEARFY . S s AR A AR OC L 27
PERISIRHERI]. IR NBRRA , 2023,40(2) : 73-78.
JIN X H,ZHANG Y, ZHUANG ] L. Progress in diagno-
sis and treatment of hematologic toxicity associated with
immune checkpoint inhibitors[J]. J Clin Intern Med, 2023,
40(2):73-78.

[5] v EIG R =26 pE TAEZE 514 . Il R IR 24

(CSCO) Mg AHSCHE T LI PRS2 BAE B 2024[M]. JE ot
AN RTA: Hi Rk, 2024 4.
Guidelines Working Committee of the Chinese Society of
Clinical Oncology. Guidelines of Chinese Society of Clini-
cal Oncology clinical practice in tumor-related anemia
2024[M]. Beijing: People’ s Medical Publishing House,
2024 :4.

(61 B, laldn, oL, 55 FE 250 A BV IR PEDE

o7 SR VP ALt R X L 5204 0], Th 25,
2020, 34(8) :988-992.
CHEN J J, QIAN P P, CAO K, et al. Comparison and
analysis of causality assessment method in China and
Naranjo’ s method in the evaluation of adverse drug reac-
tions[J]. Chin Pharm Aff,2020,34(8) : 988-992.

[7] NARANJO C A, BUSTO U, SELLERS E M, et al. A
method for estimating the probability of adverse drug reac-
tions[J]. Clin Pharmacol Ther,1981,30(2):239-245.

[8] NAIR R, GHEITH S, NAIR S G. Immunotherapy-
associated hemolytic anemia with pure red-cell aplasia[J].
N Engl J Med,2016,374(11):1096-1097.

[9] LEAYE L,HARRIS J B, SIDDIQI I, et al. Bone marrow
findings of immune-mediated pure red cell aplasia fol-
lowing anti-programmed cell death receptor-1 therapy: a
report of two cases and review of literature[J]. J Hematol,
2019,8(2):71-78.

thEZG B 2025 4E45 36 545 6 11



[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

BERGER M, AMINI-ADLE M, CRUMBACH L, et al. A
case of immune thrombocytopaenia induced by pembroli-
zumab in a metastatic melanoma patient with a history of
immune-mediated pure red cell aplasia[J]. Eur J Cancer,
2019,112:94-97.

NI D, ALZAHRANI F, SMYLIE M. ATHA and pancyto-
penia as complications of pembrolizumab therapy for
metastatic melanoma: a case report[J]. Case Rep Oncol,
2019,12(2) :456-465.

GODA S, TSUJI T, MATSUMOTO Y, et al. A case of
non-small cell lung cancer with danazol-dependent aplas-
tic anemia induced by pembrolizumab[J]. Curr Probl Can-
cer,2021,45(3) :100686.

ISODA A, MIYAZAWA Y, TAHARA K, et al
Pembrolizumab-induced pure red cell aplasia successfully
treated with intravenous immunoglobulin[J]. Intern Med,
2020,59(16):2041-2045.

MERI-ABAD M, CUNQUERO TOMAS A J, JAIME A
B. Unexpected pure red series aplastic anemia secondary
to pembrolizumab treatment: a case report and literature
review[J]. Melanoma Res,2021,31(2):186-189.

YEUNG C, RELKE N, GOOD D, et al. Antithymocyte
globulin for aplastic anemia secondary to pembrolizumab:
a case report and review of literature[J]. Immunotherapy,
2023,15(5):323-333.

KUMAR V,MONTGOMERY N D, VAN DEVENTER H
W, et al. Waldenstrom macroglobulinemia with secondary
pure red cell aplasia in a patient with metastatic castrate
resistant prostate cancer receiving an immune checkpoint
inhibitor: a case report[J]. J Med Case Rep, 2023, 17
(1):220.

HIRAI T, INOMATA M, MINATOYAMA S, et al. Pure
red cell aplasia and chromosomal abnormality in a patient
with lung adenocarcinoma receiving immune checkpoint
inhibitors: a case report[J]. In Vivo, 2024, 38 (3) : 1509-
1511.

YOUNG N S. Aplastic anemia[J]. N Engl J Med, 2018,
379(17):1643-1656.

YOUNAN R G,RAAD R A,SAWAN B Y, et al. Aplastic
anemia secondary to dual cancer immunotherapies a physi-
cian nightmare: case report and literature review[J]. Al-
lergy Asthma Clin Immunol,2021,17(1):112.

WANG L, LIU H. Pathogenesis of aplastic anemia[J]. He-
matology, 2019,24(1) :559-566.

MEANS R T J R. Pure red cell aplasia[J]. Blood, 2016,
128(21) :2504-2509.

LIU M, LIU T,MENG W T,et al. Role of gammadelta T
cells in pathogenesis of acquired pure red cell aplastic ane-
mia[J]. Zhongguo Shi Yan Xue Ye Xue Za Zhi, 2007, 15

TEZEG; 2025475 36 44 6 1]

(23]

[24]

[29]

(26]

[27]

(28]

[29]

(30]

[31]

[32]

(1):142-146.
THIBULT M L, MAMESSIER E, GERTNER-DARDENNE
J,et al. PD-1 is a novel regulator of human B-cell activa-
tion[J]. Int Immunol, 2013,25(2) :129-137.
OSORIO J C,NI A,CHAFT J E, et al. Antibody-mediated
thyroid dysfunction during T-cell checkpoint blockade in
patients with non-small-cell lung cancer[J]. Ann Oncol,
2017,28(3) :583-589.
SEKI M, URUHA A, OHNUKI Y, et al. Inflammatory
myopathy associated with PD-1 inhibitors[J]. J Autoim-
mun,2019,100:105-113.
AR B 2 xR 43 s CLANM N (FR ) 2220 . A
THPESE M2 W 53677 T 98 B - 2022 4R R[], TR AR I
ki, 2022,43(11) :881-888.
Red Blood Cell Disease (Anemia) Group, Chinese So-
ciety of Hematology, Chinese Medical Association. Guide-
lines for the diagnosis and management of aplastic anemia
in China: 2022[J]. Chin J Hematol, 2022, 43 (11) :
881-888.
DELANOY N,MICHOT J M, COMONT T,et al. Haema-
tological immune-related adverse events induced by anti-
PD-1 or anti-PD-L1 immunotherapy: a descriptive obser-
vational study[J]. Lancet Haematol,2019,6(1) :e48-¢57.
GUO Q, ZHAO J N, LIU T, et al. Immune checkpoint
inhibitor-induced aplastic anaemia: case series and large-
scale pharmacovigilance analysis[J]. Front Pharmacol,
2023,14:1057134.
GUO Q, GAO J, GUO H, et al. Immune checkpoint
inhibitor-induced pure red cell aplasia: case series and
large-scale pharmacovigilance analysis[J]. Int Immuno-
pharmacol, 2023, 114:109490.
DAVIS E J, SALEM J E, YOUNG A, et al. Hematologic
complications of immune checkpoint inhibitors[J]. On-
cologist,2019,24(5) : 584-588.
AR BE A 23 LR 5 S 2L (B 10 222 . 3RASPE
ARLT AP A B2 W 55 36T P e SR 2020 4R AR
[J]. FRAEIM IR AR, 2020,41(3) - 177-184.
Red Blood Cell Disease (Anemia) Group, Chinese So-
ciety of Hematology, Chinese Medical Association. Chinese
expert consensus on the diagnosis and treatment of ac-
quired pure red cell aplasia: 2020[J]. Chin J Hematol,
2020,41(3):177-184.
BRAHMER J R, ABU-SBEIH H, ASCIERTO P A, et al.
Society for Immunotherapy of Cancer (SITC) clinical
practice guideline on immune checkpoint inhibitor-related
adverse events[J]. J Immunother Cancer, 2021, 9 (6) :
e002435.

(i H #1:2024-08-26 181 H 1 : 2025-02-20)

(k2= #h)

China Pharmacy 2025 Vol. 36 No. 6 <741 -



