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Guideline for the prevention and control of occupational exposure risks to cytotoxic drugs in medical
institutions

ZOU Linke', YAN Junfeng', LIU Hui’*, LYU Ziyan' (1. Personalized Drug Therapy Key Laboratory of Sichuan
Provincial,, Dept. of Pharmacy, Sichuan Academy of Medical Sciences & Sichuan Provincial People’s Hospital/
Affiliated Hospital of UESTC, Chengdu 610072, China; 2. School of Medicine, University of Electronic Science
and Technology of China,Chengdu 610072, China)

ABSTRACT To provide prevention and control strategies of occupational exposure risks to cytotoxic drug in medical institutions,
improve the awareness of protection among medical staff, and reduce potential occupational exposure risks, the Guidelines for the
Prevention and Control of Occupational Exposure Risk to Cytotoxic Drugs in Medical Institutions is developed. Based on the World
Health Organization Guidelines Development Manual ,the exposure risk issues of the cytotoxic drug collected from the time that it
entered the hospital to the several stages after delivery to hospital, such as transportation, receipt, storage , unpacking, dispensing, use
of finished products, and waste disposal. Delphi method is used to construct identification of clinical issues, and evidence-based
research method is used to develop relevant evidence. Quality evaluation is conducted by using the recommended GRADE method.
The consensus is reached on the recommendation opinions and evidence levels through expert consensus method. By combining
engineering controls, administrative controls and personal protective equipment at different levels, a graded control approach is
established. A total of 37 clinical issues are identified, resulting in 36 recommendations. This guideline provides reference and
supplementation for the formulation of cytotoxic drug prevention and control measures in medical institutions.

KEYWORDS cytotoxic drug; occupational exposure; risk prevention and control; guideline; medical institutions

A 25 (cytotoxic drug) FH e 93697 15 T
20 tHE22 40 4%, B ETS R MBI I A 250 . H
P17 = W S A [ e % 17 e A v i
WO B A R R E AR TR RS AR 25 )
AT RSG5 Y TARE X BAEE , AT F B =40 A ) 2 57

AEETE 5 E A& 50 32 2h (R R & 0 AR v o) T8
4151 (N0.2020YFC2005500) 5 2021 4 FEAMAAL 2591747 7 DU 148 T 5 52
B = I HOR A SASETSE B3R H (No.2021YB10)

* E—EE U0, WL, MRS I IR 2 A R B2, LA
028-87394760, E-mail:zlk1028@qq.com

#BIEMEE BRI, BT IGIRZ 5 (R Be 2o 2
P, HLi5:028-87393436, E-mail:289302309@qq.com

HEZD; 2023 455 34 85 131

SRS ™" JF B AESEBR R R R v, B ™ 4% 8 <
S HfL B 25 R C AR AR BRI IR A T R AR TE—
HYFR IS 9™ i B2 45 N 51 B 2 8 UK, , 423k
Z BT E TR BEIC 25 HL AR AR R GERC T 40 M g 1R 24
P, A8 HETFRE 2 A PO R IR R 2 A
AT N TIREC, I H T — S5 7 K 25 4 IR
7.0 (pharmacy intravenous admixture services, PIVAS)
BURBCA AR Y2 AR P , S = R th i LR yT
T AR, B 55 A B R R MBS AR

20 R 25 0 ) TR M % 6 XU 97 47 2 e PR )
R, A B 2 I RS X A 1 AR Y 4

China Pharmacy 2023 Vol. 34 No. 13 + 1537 -



B BOAR M, I BRI 0 RURS: DTG 31 5 K H A A T BR e
T OB SEEY T TR A TEBEE A AR
SN, T AN 2 Y T T MR YT
W FEA 259, AN Re ] B R A T BR fa 3 B IR E E Y
U TERE . R, AT S AR 3SR A T IR
VA EEYE 25 B B 4 KBS A it o 3l TR o], AR
DS S [ A8 4 MUK W I W U i & i I Al U
55 NBY AT IR 5 TS B 4715 8 T 2 Bl 2 5 XU
B 4 1) i S BB, L B R4S S B N B W) 22 4 M Ab
PTG T R0 FH 240 Y R 25, [ A R 5 2% 1) 7
S5 AR AR E R, TR S X 20 B B R 25 kA
B J A5 R AU PR 1, AP Hh 58 385 1 22 4 A 33U
IrPAEE L, XTI, VU1 B 2E Rk B - DU )T R
B2 Bt S AR 2536 7 VU )1 48 1 s S e = A2 Skl e T
(BT RS 20 B 251 24 W TR 2 5 XU D 5 g e ) , %
EITH S,
1 EEHEENEERTEE

R T AT R X H Y B AR L AN G S 2 F A
X 2021 41 58 T3 A (R R AT 1 e ik R 24 T o
WS HRPE RS (AT ) ) SO #e A e Jok FH 24 4 Hh R
FEARBAERIE ) i AL B I PR ) 81, 38 o A 2 5 4 1Y)
HTHARE SR IR E , I M) R B 2 222 4P B AT A%
FIRE R FH R TAEEERE W, P T (I
) A4t B 1 2 W R 2 8 XS B 455 6 P ) , FE A B B 1
N R B A 7 e XU B 15 R B 4P N DL
T 1 RS BT 48 SR

A5 T A YO DA A R 24 ) P 2K 3 R T AL
FEUR K TRERS ] AT A~ A B P28 3 AN 45
WAETEMES Gl o POE = SR ICA T A Ak
PR W R 55 N DL R A e s R 25 L % 82 1Y 1T B
PERFER G, R B 55 A% 4
2 EmHERE
2.1 fEEFIERE

AAG AT T S e P RS % (R DA
6 P A T i A R A S ST R e g A
TR M A I R (0] AN B 4% B B0 IESE R
UESE BT PP M L R g RS b
BRI 5D
2.2 1EMHRSAMARFIERE

R G HAMmEEESRERS WA TR
SMEHA R T RZ R am BAEEHEHELmr
BUB R 2 L AR, MR SR e F5 Y ] 4l 280
6 R 2 S U G T R (A, e v A DL B T
LR R 22 A TG 143 2 B KA, 46 G R B2
P 2y TS B AR SR L A (G D IR
Fe R 97.9%, TAEFERR 10 45 DL 1) 7 He A 93.0%) , HAR
Tt X I AR (7] R 8 DLk AT R B AL i R B¢
SRR PRI R R IR I B S Fe ma W e o b7 200

-+ 1538 - China Pharmacy 2023 Vol. 34 No. 13

JEHEES TAEH BURIRH 25 REFAEESS
i P i BN G2 B, 57 X 4 R E e SCE AT AR
CiEC
2.3 fEREIEM

AFE R O 7R [E PRS2 AR R & (http s //www.
guidelines-registry. org) #F 17 1 Wt ( i Wt = &y IPGRP-
2022CNO035),
24 IEKEEFIEEEZBENHRE

A G 5 438 o SCER I AIE & R UTIRSE T =X, w120
S 2 L R 24 DX R R DG 1Y 38 1l R [, %of 4[]
22 BT 143 B L R iFAT 4k LGB, SR TSR
X 38 AN PR [l Ay Ei 2 P A TR, S % S LY
B AR BEAE (B~ 2% B AR 093980 =447,
HAE 5 RA<15% B Rk AR, AR E RS B i i
FIPUEOLIAE T 37 I IR, A AFE 45 H
25 EEKERRHEEFEFELNGE
251 EERR

DL“BUIMIE 25%) 7 40 M3 )50 e P i Ol
%% ” “antineoplastic agents” “cytostatic agents” “hazardous
substances” “occupational exposure” %5 A F 5 SCRG & ]
TEPE I 77 8 s (4835 ™ PubMed , Embase . Web
of Science , the Cochrane Library , UpToDate 5§ H 9% 3C 4
P e, DA K ] s 4 i A Ity | 61 B B9 & Rk 2 2 I
TR F o AR I ARAS IR R 37 2 ) SRR
HbIRALHG E AN AT TR | R BOR O
2.5.2 UEHEFBTEIEOY

16 m G 5 ALk FHAHETE 43 I e S AL
(grading of recommendations assessment, development
evaluation, GRADE ) 77 1 X T B (4 TEHE (AR 54 Tk 4 o it
PEOT L TR A i o AR R AR 4 A S v SO
i XA T AR T A A L, LS R0 B 42 500
FETHE 5 T HIE S —— XN A THE F A 5 O, B
SERYNAE AT RE A AN A A, ABAT)AETE WG 2 KA AH 7]
AT BETE ; RGN EHE X A8 A T B 15 PR A
B, ELSERGON A v] BE -5 A8 Ak T R AN AR ] 5 B AR 25 )
UEHE——XE O A THE LB {5 O, BLS0 (B AR AT
RE SRV AGTHE KA
2.5.3  HEFFIRIE ST

T GRADE J5 ik, & 52 21 38 if ok R AR JE VL X 4

TR IS, S0 079 S P
U R TR TR 38— R

SE B GV S5 o I A IR 32 Sl s BT 2 . A5 R
B 10" LA 8 A ] e 30 A1) SR 80> 50% , WA A 1% e At
W AR R A T UL T ) B E 07 ] — ] e
B>70% , AN IR LR, Al B A7 7 1), (EL AR 5
(/S
2.5.4 TR S R R ILSRE  AR

AR5 B SR TP AR 8K AL AIE , 42 18l PR 1) -4
5 2 LA T DR 1 0 -V R IR 14 77 0K AT i

thE 2 2023 4E5 34 4245 134



Pl TR 4 L R R 17 6 ) £ 485 SR o T B A
A BT L AR YR A B PR P R e S
BEILRER T LR,

3 HEMAMEZIRTHREHERNE

AR FE T TR T 200 B B 2 9 DA% B BT AR T b
PN HAE BT AU P Az i 20 ABAE JBEEL TR R
i FH AL BRAS AR DI 2 R IR TR ) A7 B
HAAS NP5 3 AR SR T . AR
5 36 ZRAMERE R DL, o MmN | TR A AP
& ATECEE 44T
3.1 &

3.1 ZGWRhE omifens , T BIIEDE )

R 25 R AR IS PUACIS P R
LEALANZE HAFIZE DUARMREC )  HA 2S5,

3.1.2 25k CRHfEAE , B e )

20 0 75 1k 2 0 AR I 25 0 RO R R Al A
PERBESF U R LR A T e
3.1.3  IHUESEME GRS, SRS )

A REPE 258 AR 7R g U S NN 22U PR AR A
AN TR, 1 R SE MU B TR
3.1.4  BEENE A G GRS )

i 2 5zt Bl AEAE AL TR s A
SRR BRI TAEN B LA R A i i N B0 4 ik
A EE 25 Y AR
315 TAE BB AD B 5 Ah P IR (R Mk 7, IR
WEHE)

TAEN 5L AP R 52 0 A BB B R (1) R iz
JRTRA YA/ N s 2 A0 B B 259 , 1 ST R4 AZ 15
LAy, FARE S oK AN I Vel i e ) B2 Jik, IR RS e
Pk 15 min; 875 Y4 1A I 5 T ICH A0 7 1 2 0 1)
B A (2) 4 SRR I 2 fioh 2 A0 i s 249 , 1 ST BV
VEHR 25 /b , 5l 1 0.9 % SEAL B R 0 7K o  an S
TAEN DR T BO MR , N AE vhsk AT Sz BUECR BB IR
5 SRR R Rk E 2 15 min, (3) W5 TAE A G
-5 40 M R 25 R S BB R R A R 3R Y
FEAG 1, FEAE FRK I i ™ AR S vk R A
3.1.6 LA (HRIELE , IRGUIESE )

IR Y e AR R ELAR R

(1)IBHITT BT AN B iz BT AL
PN A2 i R 24 g 1) B B PN R Az i . (DI Y R i
i —— AR E 2 20 5 TR s AR A AMu 2
B A R S UL R Y B . @B
7 HLKG P 3838 i ——32 S R A 24 b B, B 48 1 3% b b 2
W N 259 5 AR AN SR A S T T A e e B as
ARG R AR S M A s F A b RIS, 38 17 B
LM% ULl is i 2 s B B0y, il DL 4is
i, I B A & A i sl = s R iGE N i . B2Y
1] 15 B2 N 076 i B —— 2R M T PR 25 W 13 5 TR ) 5

TEZED 2023455 34 85 131

AEATAN 25 W] ) 25 A S MR AT IV 2 b i s B AR 4, 1
W T & W o B A L LSRR s A A i
G RITONAT T o BEAh, S BRI G AE HbR ] 2
Pt A 2R R OGRS S A RN .

(2) HMOFEAE IR < BT A Hell AR 2 e LA )
P e b BN Y] T A R RR A
LR A AR N 75 i EE 2 10 Wb 3 67 G A RE R -]
OFT B E AR

(3) WAL PRTT « IS IR ORI A7 135 (1
Jiiks

(4) BCTH| BRT - 25 A B A7 (5 B i 2 I
ol P 2 2 1 24 T i VR A TE M i 2 e D (e
AW I ERRIG AR B R AR

(5) Bt A FHER S < 45 Sl FH AR M R P25 W, 75
PRI 2 S A BRI AR B AR TE T 2 1L TG B
filt " FRE (EUIRELTE) o AERZGY AL , AR 40
BV B A PR (FIREL ) o
3.2 Il

AR R R TR R 55 N B 5 fa R 2 TR) i R R
Y A KR B A ) I R 55 R S s2 e 3 B3R
W, 2 — b TSR AR 2 55 N D A i XU 1 7 ik
3.2.1 D AR B AR CIRAETE , TP 2O

AN MFETE LG 00 A A s TR R 4 2 A R
T LA I S A B S TAE A G LA S R BE SR i 2
Az, ARG R,

(1) iz F BP0 B w1 25 W o 4 o7 G 5 200 0 2
P S 0 5 A s Ak B TR s A B SR A
B e e

(2) PR A5 BT 080 40 7 245 0 ) DX I 5
BCAs LR )2 Al R AL B T HA

(3) LR 253 - B4 N G 0 PE 5 T b B T HA

(4) FEBESF LA K A8 B« 1 o £ 8 5 T 5 itk e
SEFRT HAR , B KPR L RIS A MR R XU
3.2.2 LRI B A O o5 CRR AR , Th RS )

TEIz i FMC A AE BAL TR (R Ak
IR, O 25 AH G SR e R AR HE A PR AP, TG 7
LYY R AR R DR TR N B 2 4 M Ak 3R
Zynr,

(1) HAE 037 7 daz o B 6 B A I R FH RE B 1k Mk T 1)
AR R, I PR R s DR e A T IR

(2) WA AT AR 53 TE 45 52 FAE A7 20 2 1
it RHA Gt e b ] BRAFAE R 0 75 G , 75 il —
Y ER TR Al R

(3) BRI AT AR TFZ B i K A #1245
PLAE FESHEA o 77 R UL , AU A A 20
FHEDELRMASP I B 1 4 1

(4) P00 BT - 850 P11 2200 S A M st 2 )
4Afi (cytotoxic drug safety cabinet, CDSC) FI & A Jo b

China Pharmacy 2023 Vol. 34 No. 13 + 15639 -



% (composite aseptic containment isolator, CACI) , H:
Hr, CDSC #& A 42 fil “C U B 47 S M sy Ak s i i e
(high-efficiency particulate air filter, HEPA) ; CACI #& it
fie 1 T2 0 1 HEPA LA K7™ i AR AR D1 22 ) 1) 4 2
b

(5) WAL BRERAY A AN B3P e s (A5 47 H 4l i
B BT A Al RIS R A B bR 0 (R
BRI P2/3 \N95) LA K — R MK B
3.3 MNABIrgE GRHETR, PRAIERE)

A NB PR A SR8 I TAE A SR AE R fil
5 2 B 32 0 SR Y IR B o . HE R A
AR AT B AN T AT B BB ACRA SO,
a7 LA B 2 R Oy Ay Al B T, BFERRAR AR A
BB 5 AU KK o 2 R B9 A7 37 e A 2R AR
L1 R

(D) iz Bl #Ar WP 750 A WO
MM REPEZG W) AL PR 2GS AE ATIFARARIS , TAE A DLab
MR TE .

(2)PRFRERY < P BC N B3 A v IX 2 AR — K
PR T8 B I A B R IR TR R Y
B o B IR i1 3R S0 U J2 B PR AR 1k, A
FHFERB 3 IR i (A58 3 3.5 h, =B iik—
BASIREGS G i B S 4

(3) Jt ot feE FH B < ol T 200 0 A 245 ) i ) 4
N GRS RS SUZ B 3 T8 A BB N B 4 ik
B, WL ZERIT IR 5 A B T R 1 4 B DXl 4
IR B4 i — L AR 35 G T BB 46

(4) AL BEERT AT i R b, AR R R
Py BN 5N ZE AL S H R B SR BT
AR OREiZeA KAt A il 1) | 1B R — PR
TEWN R BTAPBEA o TR T2 e 20068 B i FH 3
A THEERBA it . BN FEE, L
FHAERRVET .

34 1THUER

A B 2 5 7 AR AR rp i 1 T LAY A XA
N TR A BRIV 8 35 B SRS, 51 o =45 T 22 4 O AU
B ARG N o 7R TARS Bl P AT o il A9 H =R
IR 55 N B0 2 8 R B2 ] A48 ™ Ei R
341 BRYT R RS  ARGOESR )

HEUL BT N D32 B M, RS a4 fh 4
PEZ5 ) A RS20 K AN T 338 it R 532 i ) XU o 2 e
IR I BT B A AR N IR < (1) 5%
NGV /AR T S (N F AR U™ iR LS R MR 55 ) FI
HRMD 5 (2) PRA A A (45 B K A I Kol b L R G2
JIFIE 2R 48 ) 25 5115 (3) S 28 A A (6 435 4 I 200 i 4K
DA B8 T REAG A ) S5 R (4) A MU BRItk 2 ) 2
AR R H A AR s I

- 1540 - China Pharmacy 2023 Vol. 34 No. 13

3.4.2  NGIBRUIGEAESE ARG EYE )

B A BB RS B S R
AL FRERAY () N B BRI 2058 24 1 i BT 5 DI, B4R TT
YRELH B I BRI AR (D g aEtk
2 B R XU, 5 (2) TR0 ARG 0 2 8 XU B O i 5 (3)
fift AN B 3P 1 88 1 07k 5 (4) A= i T B30 1 5 5 Bt
BN % Bbah , R TAE RN B 38 Ry 280
D7 B RN AR ARV I A A4, IF B4R
$5 32 ST AE B AR R
343 RSIIEh GRIESE  RGUHUEDS)

B AR s LI 53 3k 7 A R Ak 41 g
FEEZGY) . T A S AN B R E 25 R TAE A B, B
FRAEH G AR AS CUndE IR L5 ) 04105 24 ) TAE 22 HE
[ AES R VA i
344 iR KSR R e , (IR BUEYE)

(1) 2570 R} : O WORFFRE X ——FF 46 15 TR0 - 16
2y RS AN R AT IX T ARG AEESE P44
Qi g X ——E W) 2 e TAE A T M AME AR A TRTET Y
HESHE M L 7 b 25 Ah 2 5 R b D L UKAS T AR T b
1] ZGAS MR ZE AR AR o ILAh , FE A AR it (51
T A A ) TR S T I A B R T R,
JIXT 24 5w 2 o A M B A 24 4 B AR AR A CAn /N L7
A% FRIK GRS KR A RS ) AT R ERAE,
PEAGFIRI b 240 i B3P 245 5 | e 1) e ¥ ™

(2) B BHmR B AE B X AT 122 B 4 25 X ——
LR RS AR 25 X T L TS TR T R B
BE ACHZGYIHE & T HRT R SRR B e i
A1 45

(3) HoAth X duf - ;B2 X AN TR R ) % 1A 4
PR A A X 25 ] R A 20 A P 24 40 B AR G DX 3, 7
E T R 2 e XU A
345 SCMHESEGRIEE , P USIEE ) o

(1) B2BCRIEFE - N IC S5 25 Pas S i (A A7 A I
LON AN EIE R /S Y& 6] &)
B TEREGE DL AN 1 24 R VBT H O A A AR AR
1 A

(2) B At (50 BT < 1 30 3% A 4 M 25 0 1) 44
FR AT (v KA JE AR kIR ) (A2
D75 KB P ise & CanF-2 (B i HE A o g g A o 2
B R BL

(3)izk TR DAL FEIRT - 55 BT AR 38 S B
5 250 il S AR A T SRR

(4)Be 25 AL a8 AR BC S 57 - /0 A Bie 2501 3%
AR5 10 5% JAE il IC s T SR A
3.4.6  EERRT GRIERE , P OUNEDS)

(D) EA DL - 5 A st 25 Ui AR A7 i
A1 R b S8 FH R R DG B N B3 A R A T R 3 RN 259 TAE
BF, B B B IR AR A AUZ B 4, BT

TEZD; 2023455 34 5 131



W m R FEALPE 48 h N RS S AT TR 25 PR T
BFE PR A sl RIS, N 2 BOUZ B 4 T f—
UAHERTI IR o B2 55 N\ B ARl B 7 I 1oz B 5,
BT I RS R R T S350, BT e 2 4
FE PRI S A0 27 OIS 1 VRS BT IR SUR T
I 5 M T BT P B 6

(2) F2fuh T H. Fraf $E A9 K45 L L1k T R ANH 35
A7 ISRt i) DA EREE S 7/ ISP SSIVIN A= R L A
i A | R R BV X BR AN R 2 WA B
Il HAELAS 2 85 A — YT olsop (A iy #7  6
) BRI 0 DX

(3) #e ik 373 r - Dz i B0 715 —— I 2 00 7 T i
o QURMECER T —— FT A 18 C 40 B 2 14 25 90 ) X U0
Al , 7E T8 R B A HEAT I 8 AN 235 A AR 251
2R . QTR ——TEIT A X M T 3
VRV, T DR 20 A A S TR AR . DB
(PR —— XS BT AT A 5 TR0 8 A S B U T AT
JE RSN TR, AN R L RHUAE P A B, 2R
W2 AT N RN g R AE B BT 0 AN ZE RN EA T 00,
JE RGeSV HUK AT 1 IRSERE AT TE . QIR Ab BEFR
A SR IR W AT B O 20 R P ) 2 i
FREAT AR B, S AR i T ARG S OGS RONUZ
FURTE M — IR MR, PR 2 0T S A2 Al
PR, AL PR e S RO AC 2 T @25 pLas
UNGRGEDN R U NRO LK S PN SYAE S Tl IR R
SIRFRR R AR FF AR, O s 1 A 4
FREHITUE
347 AN BE GRAERS , (RGUNIESS )

(L) il 5 2 e P 24 0 o s 5 0 5 v ISR R4k B
PP« IO 2% o e i s Ak R0 R e B 1 itk e 7 1k
R 3H I A R AR A o IO AT R R A it e 1 DX e e i
T T AR 75 Y24 i A BRI R WICR A AR
ANt A PR EALSE LT 6 N r N A —— O
ARSI AR AL ST B BE T 5 R b LR A
BRI ATRIX I 5 MR G A 22 0 ke WERARA A 71
RS, DR el B B BT A s DT AR 5 22
A AR &, A HEAA O T8 IR — PR I |
PEBE R B A I N T D fd
TR BT 325 Y AR T HEA TR AR T U s O T AT it iy 2
MR EFFAE AR R e R AR

(2) e 76 200 B 7 1 245 10 ) i s .« YO 20 7 4 A7 20
A TEYi A R AR Y AR — MR IR TAREE T
B RN R R TR N T BT Y
J1.75% LB 5 SIHTERAE
3.4.8 IZFIN LA TAERERE GEER , FPIOIRIEDS)

(1) 3z % 20 M T L 25 ) 14 2 4 oK - OR A T A
W A8 3 (0 A S b 2 1 7 it s AP 70 (RIS By R BB 8
v ), SR AR T 25 R A SR AR AR N I B R, O

TEZED 2023455 34 85 131

TE 25 4 PN 0 YEL 38 W AC P oA et (R 988 96 U i 0t 4 R b
B QT s R T ] 2R G5 1 2 AT DR
P 55 N B 2 i AR

(2)i2 F A0 M 25k 25 W 0 A0 2% R L i i K e i
BEPEZG W, AR B IR e, IR AR LA b I B 4 d kL
A5 5 38 i s A0 B30 TR B4 40 L 75 vk 25 sk, g £
ASATHREVF TR AL AR | AR PR B A S AR 9 R
SR ARAR A RE . YR TREEN f A KA, I LAY PN
W gse

(3)iz i AN M B R 25 W AR A LK - AR IS A 1Y, T
A B AR IMIERE BB HR N AT AN EE M 25 W AT
B2 I B AR IH < 1622 15 A M B P " i 1 7, A Y TR
BE DGR RS B A SO

(4) BE g iz A | s 2R Ay 2 OB Y g P 4
MOFE M2 s i R o BE PN 3 B 2 ) A2 AR 1
AR 20 6 75 24 0 i I 8 AT L A 1 B PR B
N 1995 5 F1 PIVAS, AT RE 28 HA &R 1™, A 41
JLEE P 25 ) AR BRI 7R A TS, 3 i e A 2
B,
3.4.9 BRI TAERMEPRIE

(1) 20t 25 25 00 ) e AR VR R I I e v A (e 4
12, YIRS ) : DB B 245 el —— I A i s e 24
YU 25 1 TAE N 5L B ek A 25 M e iy s e bk
7 U e 9 A A T DK A B R 2 A T R
2y TAE N AT IR 25 AL ™, 224 J5/PIVAS
T A A BN B eb A 7 XU 51 A 20 A
W2 RGN AR A, B R SR ™ e A
BB RGBT o AR BEAT 2 e 2 , Ml 1 7 Ak
AFA AN FEE 2 02 45 B o BEAh, B R HE ST 40
MuEEME 25 s e el 5 B R S, 5 T A IO 44
PRI 109 508, 00 DR T N 53 A B M B BB o o A7 1
B, A B A R 2 AR R A, B A
Bl i g —— TAE N RAERE A A7 S i &
PR FBE B B NS SUZ B 40 T A 2%
P0G T AE N D3 R IR IR 25 B 470 (D40 i 25 4 24 Yy it
T 1) Ab B ——A0 2 ™ B 45U OK 1 40 B B P 2 W A
ML BE TR Y , B & e A I 2384 5, SRR LA 1B
ST R B, IFid Sz S, AN WA N ] F b AL
P o M 2 T5 A T i R A B

(2) B 20 B B 25 W 1) IX I R (B AR, (I 01
UEE ) « ZE U XA A5 52 B I A B e 2, A4
L WU IR PRI 25 , LA 7 1k 7 A 355 8 1% 240 i
BEPE W) AR A T AR AP R . FE BRI X S A A
AR A A PR AN e 25 it e 1 T L, ik P T
0, I BRI T I U A B A 0 RS IR AR
P, PR A0 B 1 PR 5 — R RN BT R 0 T
PRV () 75 I A 3 Y B (0 (X 4, T 48 R “ A
25" R

China Pharmacy 2023 Vol. 34 No. 13 + 1541 -



3410 FEAFA TR TAERLNE

COBEAFIX 388 B 38 XS A ) R R HERE , IR A
P )« OAEAF X s —— 2 06 5 JA e FH A0 40 i 1 25
TE25 5 i B A B EA T IR o R DU B A7 20 i
BRI L X, An& FHVKAR PKAE Il ) D 42
B REPE 259 5 A 2 2 A 4 T, O R AR
PAE L A XS N B L Bl % . iU 40
Ji b 2 W ST — A E A URAE AR X i
LB ABATAEAE Bl B B AR & MR AR I AT
WA T [ O AR A A A, I PR B B
R v, LABH Lk Ve 04 B w24 R 4 8 15 3 i B
AT BB XN S AR XA, (AT R S A R
AR U SRAEAE X 5 0 S A Xl A B T A A Xk
T[] — B[], Dl oAZ50fe FH i XAE A7 B AN I T tE 259 . 1
TRARAFZRL N A A e A A 25 A7 X,
R AL R G T U (AN 3 A Vg R 10
AT — U PR R IS (RN R R T I — IR MR 4%
o TR H BRI ) o Qa8 KR MF——1f A7 X
3 XU 7 B L35 Y A SR G (R, A AR Ok
Y L B 25 WA CAE SRR HE R &) (R %) A X
BN /DR 121K

(2)FR% B LR GRfets  IRHAESE ) B O FT A 40
JiL T 1 24 ) 1) 75 AR A 1 3 7 A N R AR A . AR
PGSR | S A AR RE PR 254 B R Dk S e el A A A
F14) it A7 DR 75 A b B i P Lm0 A R B
FER A5 o8 AT 20 it e o b T Rk G 1R
AR
3411 AT LA TAER AR IE

(1) WA DX SR B SR IR R , ARG BIE DS ) « 5 4l X Jk
AR R B U, BE A SR i HE XU (i s
SR RO AERE B AR BB, DAE L 4
Hi A PR 2 S A . 1A I N 2R T R 2 S A AR 1
AR 2 DX I B A& — AN B B P IR AR A, FH T A
PRZG A TS Y e & IZ XA KR G
7 B 1E 5 G 47 R 408 30T A oAt B 1], LR REAS 1] 17 el
U8, DA AR A ORRp e 2

(2) B AL X 38k 5 it A7 X Sk 12 50 F (SRR, AR
TEHE ) « A0 X 3% 2 Ak A DX 3, i e Bl ) 25 ]
N S AEAE XA AR SR B A i 3 IX
SARXEA Bt B 1A] , BT LA B 3N BRAS 78 [ — B 1a] ,
3 AN [ 1) DA THRAE | Bl R AR AR A X N
Bt — A B R AL X

(3) AL FE P N HLE Ak SRR ARG ) « HA
Zed RN AL N B3 A BEIEA T A A5 S48 , B
AR 5 S —— O 3 AFT I 40 i s 25 W A1
LRI 2 S AAEAE X AR 2 B B IR AN o 2 |l T
WA IR GRS , 8 AT IR AR B2 QM
AL BN AE TR AR ) B — 20 A T A B i S 4k
SER BN, A AEAERE I B e 1 0, 32 45 0 2 4 g 4

-+ 1542 - China Pharmacy 2023 Vol. 34 No. 13

LAY AR AT A B R AE I AL N B
TETAES LA 13k — R PEERES foh B W A DA I 2%
AR TE T RER B 0I5 Y s TR 25 S AR AR AR T U
LA/ AT Y s QN R 225 F e e i i 4 oka
a2 it (PR AT T T g DG, ) 1222

(4) Wi I 75 25 22 10 1 DR 2R G2 , (IR ik
P5) MM EE L R AETF T A MU 5 | N AEAB AR T
R VE. USSR : K2y assMuse s (1 A
75% £, T o A IE 495 W0 B AR B A PE MO i %2
. VIR B e 25 s b R AR R
Y S EAI R R s S MR, Y
N R A
3412 VR LGP

(1) VEECAR S BE AR ER (B e, TR B R 40
Ji 7 24 1 AR RE S DL bk T 24 D B O i S 4
FRHE R (A7)

(2) WS TR A A5 IR 2 R R AfEE , IRGUIE
P )« OFF FH AR P 0B S5 A T a2 4 i XL
JE00%e Sel L RS I RS I SR 5 R BEAR
75 W HRARMAS YT Q%A 4N i 5 PR 2 1 () SRR A
BUCEAENIEE 7 a5 i, i A AT ] A i B
DT e S A T N 1 7 N = S )
A B EE PR 25 BE T S BRMG AR fUdE R
SE SR AR IEAT 2 S SRR A R AT G
IRAR AR B W ARRR A 4R 2 B T A
) H BAFIET ] B A7 S5 F PR BRI RR 25 CEI 41 i 57
P B R A )

(3) 2 L 25 1 25 4 Bt i L 701 2 R R,
FRGMNIESE ) - AN M7 245 ) 75 B A6 2% B W 25 4
o AR A R R T AR R ) TR
AR B, 25 7 JEG 308 17 7 5 AT WK A R 4 i
B2 M 2 RR 2 24 0 R A A A X R 4
W A KA T A AR AR R AN 4
SRIGHG 2T A A s 2y Pris i A A ™, ®ig ik
YRR PR 259 BN B0 T A D AE A A I i 58 R0
Ak B R R ) T A I, D R A i Yl S A Y R
I, I RERH AT R A5 ik e A 38 T HAR

(4) 75 S A3 2 B0 1 B 48 R G2 , (IR Ik
P8 )« O 908 P 240 2 245 0 e ik R 24 1 28 A B R 452
BRI il 2 AE P AR TR TR, T4 BRI T e, A5
i A BhBA R A ™ N Bk A 2 )i e dE R s
PR g (B D RAERG A 1 O™ A RIC A1
S8 AR BE R B R 18R BE /N SR B
2 ) Rk TE R B AR QR
BRIV T 5 AR P T OR B T ISk, 2 S i
PEZGYIAH S A T T 10 TAE N R 20 T i 5 20 i 75 1k
Bk B Sy N 9 R /- | I VA TR S e S A I
B3 JRVRN B3 H W38 15 1 A7 Ol LA R A T 5 T Bl i AR
NG 22 AV S T R o I BRI T AILRE NS B H

TEZD; 2023455 34 5 131



WG AR R AT BRI 0 SR B s g AR R
I R R O SR T DB & e s e o

(5) B 25 25 N D3 % 8 XU 1) 205 245 435 A Fn Ak B (it
HERE, P YRIENR ) < 25 2500 TAE A BL 3 BN A5 A Al b
WEZLR HLZ o Ll K™ B A 9 &8 e A s
BC 24 B a8 ATl 25 40 M Rk 2540 , {0 A B o A T
4 A% s SR 2 SR RS I PR, IR R
WEFE BEAKH P HE PR Em s ", 4
I, S RS IS R G T A M B 25 )
PRIV S T A 24 4 2 i R

(6) 4 A 2P 245 4 2 X IR R R, T G e
P )« AN Tk 25 W 25 245 [X 3e 07 5547 I IX 38 o 5 X e 40
FEIFTE RS, AN A A SN B AN AL R R R, 4R 245 X3,
A E R UE, HAUSREE LA R R XA 1|
IR, HZIX 380 25 5 1 % RN 225 Ab B RN oK R 7 34
B WA 2, X5 AT e B 5 e 8 X A T S i A 2s <
SRHE, G U A0 M EE I 2 IR I T e

(DR M HZREINHE GRIERE, e
Pi) : B 55 AN TREHE B A AR BT RIIAE,
DLV Ho AR B B 25 W B R R BB NAE —
O BEIRIF B E TR RS KIS0 TR & N EH
BE MR G A TR AT O R A i s 259, AR
I B3 B LR i) 7 58 AU, 3k e o 48 EL i i e TS
Y QT R EE T B SR I ) R SRR
B4 Qb FRAN A M 25 1 O A, Xt R A EEA
BTN R PR ) A A A B R
3.4.13  JEWAEHEIATY

(D) 4R aE R ) G, TR 0L A a1 R
YA R R 2 et AE AL B R s A 2 Ak
B RS KA AT S A M R 2 P kP L DL
o 399 0 A B R 2 T A —— O R S 1 AN i
B ZY Y s QYN M EEE 259 1AM RS & TR T 40 i 7
PEZG Wi B AT Sk ST AR V2R DY B 2 A
(@) fioh 200 b0 75 14 24 oo A R B A B P L I8
1 AR 55 ST I 12 fk it 4N 5 25 0 () 2 L 3T
7 A 1 R B W 5 5 (@A R TR AR B B 17 4 7
WERAS O (295 s OAbYT BB i il F i i 25
FRAS O VRS 55 ; @407 B3 1Y PRI S X it
WYy o i B Hs e (R B AR B — IR
£ REE B,

(2) 40 i v B W 5 HL A B 7 IR 0 114 43 28 A B (5
WERE ARGONIENE ) < A0 BE PR R W %5 HA B 7 I )
WIERGEE Y MY 005 R ) A5 o TR I e
B R

(3) Bt PN 8 i A4 o O 0 ) S R R R L 1K
GONEYE) - T B B S A R e R R LR . Bk
N RGN 2 A AR iz 1 B I P AL
BT, IB IR BT B B2 et B AR il B
BB WA E B, eI 28 HE X el A T AR A B

TEZED 2023455 34 85 131

(4) 4 M REVE P BB A e AN A DXk iR 7
ERGLHUESE ) < AT (4 240 M 5 A 2 A8 L DX 1) JHC A =
JTVRW , GE— A — 8 72 1 B e 5 2R AR (Uil B
RGOV 20 MO T R B ) I 2 A (AN B3k 2 )
) AR A B T 1) A R SE B TR 4 i
VS TF S B A B R R NI PR A B b o HIZR SRR
BB BT R A I 3/4, IE R A i B E e A e
FHTIT ARG e iz Z BT UM S A A7 I # I I Y
DX AR M A A ) Sl 1 e e
PR AR AN i A e AR Bl A ] SRR Y
CHMTEIE AR AT R AR A AR IR A A
SEERARL S, BEDLZE R BT (iR A REE R, H.
TEizH IRl RERE AR 2 SN R T o Jisib 255 , ATk
VR W A e IO R I U A T R R 7 A R B
Y5 (A1 PIVAS 5 555 ) gLz el 1 ) oy

(5) BRI AL fe A7 AR M BE 1R B P MSC B 2 A 1) X
SEER CRRARER , ARG ) « QDI 85 =7 DX L £ it
X BT Bl DX AN A 3 B A7 B, 7 (A BT
RIS IR N B Ga 8 T B R A QA ™5 1 &
P&, 5% (GO HR GV B, 7 1k AE TR N B 2 s
I7 ) s QA7 38 12 04 IR B AE X @R s By HL L B By
B 7K B s O W 9 BRI P AR A0 M R 1k )
AR @A AR AT A5 IR R R R VAT
AN BISRI; @5 TR A,

4 BE

Q=7 AU 290 0 2 1 24 1 P 2 8 XU B 795 e )
5 B0 B 5 B 1 SRR L 1) 3 B P it , A A ARG
B H B R ORI I8 BT HUR TAR A 5 A5 i
TR W o AR R A L BB . R H TS R AL
AR AL A M RE R 25 WAL PR Q) 25 PR A BT Bl 7, (B S
Preffiad fe p 258 38 4 07 L AR RA BRI, A
T8 B U R A AR A, AR R . B B2y
PHAHOR R K & , A48 R ) PN 2 R BEATAE— R A I 1] =)
BIRAE: , 745 20 5 LA AN BB BRI A

(Rl &0 R PTRAR A3 B ARG AEA St R)

HE (U IRIEHEHEF )

B (A N REERE)

X R TR AR b))

ARARET (TS AR EE )
(BFHMAAEEELMERLREREREER)
ESERSH R (S RINEHFHRF)
B FOPIRER R — B be)

i AT (ERBUR= RS R Be)

M (R REEEE R AR e B B )
% L (LA R =585 B2 e )

iy T (PR P B B )

B (LLPY R R 222 e

B IT (R R A 2 — b )

China Pharmacy 2023 Vol. 34 No. 13 + 15643 -



% FOhERARARR MRS — B

SRR (VU148 BR2E BB - DU 14 AR ER B )

7 [ (o [ o B R T TR 1< e )

PR (R R SA R — B e )

AR (DU R A A S TR 2B )

XK R — AR BB

XUARZ (Hh HACRFBEBE )

RGNS EY)

g PR EBAERRS)

P B (VIR PG BB P R I B~ o)

HoR A (DU B SRk e - DU N RGBS e )

SRR (B R AP R EE B )

Fefiz (DU B ah 25 i i 2P B 2e i o)
B2 (MR — R B

EIR U (U )11 45 BRog B2 - DU 148 RS ER B )

W A (DU RS AR P 6 — = Be)

FERE Ut A I T4 BE)

gt (L RE Sl R R 2 e f Bt B2 B )

SRYUVR (P 223280 K5 — Wi B e )

SRAS TR CPU TR A AR Y 2 — B2 B )

B (VLB ZE X B R B )

ZEFRN (R R R AR = B e )
ERAMR(UERABRIEHEHET )

AR R B B (FV S A ERR AT SR 35K R
H{BNEIE)

LRUBERF 5 R P e (R SR RKOR R4
RE4)

FHEAN I AR R R (5%

H RSB e B2 g (BT — S X135

R AR R e (Rt PRI L B i)

S EUR A B I P L BB (R A AR AR (5
HoA A N EEBE CR 5K B AE S 1)

IR N REEBE OB tE 5 2K 2% )

M AR B B (BRET | 4EA IR AE)

IV NI S IR R A i Qv

T BERER 250 DU B e (IS8 B XIAR )
IRy R G N EYAUENES L)

IR IR R B CRFFT 28 SR iSO )

Ao PR R IR B B e B s [R5 R e (XA

Ao RE R A [R5 5 2 B B T P R 2 g (sl R
SKEE)

S R A A R S N S E D)

TLIR R I T B e (B84 )

VLI TRg = e (oA 7 BE X Bk AR SR AT
fifp A B B (W] EE R X4 K S X Ie
I XI5

SRR I m R B (g ar i T P RO
2SR — MR BE B (T4 5 Il A et
Iili 45 7 % R~ B i o — PR e (R R R

-+ 1544 - China Pharmacy 2023 Vol. 34 No. 13

P BCEORE IR e (20 ANAR T SR TR )

NS AR X B e (e BT e Ae (e Ry (it
R

A NRER (LI A M 50

2R 8 TR 1= e (R 2E BRSOl 2 A R PN NE
FHE)

LV A g I e ORPS 3 L A At)
TR BE (FRIE T EDE IR R )
PN R AT STNE v 2R

V2SS R 5 — W m B e (akibUE 475 )

VU 2 A0 R 2 — i = e (B 1A BRI TR )
P R R B I B e (BB £ % BIST R
TR RS2 — R R BE (IR AR A 2R )
TS R R 2 B TR e = e (i UL . ety XS R
AL NGRS /)
AR NREER CH S H A )

o B 2 e g 1 e (bt sk e i)
SVERAR R (I RIUEHFHEF ) -

A (R 2 R R 2 — e )

B ar( AR ARER)

3 T3 (PG 2252 K~ 5 — M I B e )

w (SRR — MR

B LT (i R R e )
PRI (T NIRRT

(R IR B R R B g = e )

2RI (T g < e )

2RI (R R A M v Ll < e )

2 (P25 K5 — M B e )

X S (RS R A [F) B B2 v Be  J [R] 5 < e )
X (PR A7 B g = e )

o H(GNE NREERE)

% Wy (R R [R5 B e T BRI S Bt )
PN (25 R K25 — M B e )

JESGE (B H— AR EERE)

AL (R R =B )

A CLPEE R B
RO R ER)
FRI 7 S R B )

£ FOPEEARABEE B

SRR EE R AR — B

Pttt Rt BE R R~ 50— M s B2 e )

=S (F PR Wit g < e )

SREUME (28 A RS2 — s BE e

SRPTVR (P 22520 K5 — Wi B e )

B R (mRE S — ANREER)

VARGV NS Y
MBAHEMRE B (RERZFRNEHEHF)
DU A=A A — B Bt (LU AR

TEZD; 2023455 34 5 131



PUTR AR Y IR e (1 15 FH )

U B2 o Bt - D1 A N RS e (AL R | £ 22
=2 RRAE BERRDR fToCkR TR XE AT R
NI IR S

22 30k

[1]

(2]

[31]

[4]

(5]

[6]

[8]

[9]

(10]

[11]

Health and Safety Executive. Safe handling of cytotoxic
drugs in the workplace [EB/OL]. (2019-07-23)[2023-06-
02]. http//www.hse. gov. uk/healthservices/safe-use-cytotoxic-
drugs.htm.

HIJIYA N, HUDSON M M, LENSING 8, et al. Cumula-
tive incidence of secondary neoplasms as a first event
after childhood acute lymphoblastic leukemia[J]. JAMA,
2007,297(11):1207-1215.

GURUSAMY K S, BEST L M, TANGUAY C, et al.
Closed-system drug-transfer devices plus safe handling of
hazardous drugs versus safe handling alone for reducing
exposure to infusional hazardous drugs in healthcare staff
[J]. Cochrane Database Syst Rev,2018,3(3):1465-1858.
ENSSLIN A S, STOLL Y, PETHRAN A, et al.Biological
monitoring of cyclophosphamide and ifosfamide in urine
of hospital personnel occupationally exposed to cytostatic
drugs[J]. Occup Environ Med, 1994,51(4) :229-233.
TOUZIN K, BUSSIERES ] F,LANGLOIS E, et al. Evalu-
ation of surface contamination in a hospital hematology:
oncology pharmacy[J]. J Oncol Pharm Pract, 2009, 15
(1):53-61.

MASON H J,BLAIR S, SAMS C, et al. Exposure to anti-
neoplastic drugs in two UK hospital pharmacy units[J].
Ann Occup Hyg,2005,49(7):603-610.

HALL A L, DEMERS P A, ASTRAKIANAKIS G, et al.
Estimating national-level exposure to antineoplastic
agents in the workplace: CAREX Canada findings and fu-
ture research needs[J]. Ann Work Expo Health, 2017, 61
(6):656-658.

SOTTANI C, PORRO B, COMELLI M, et al. An analysis
to study trends in occupational exposure to antineoplastic
drugs among health care workers[J].J Chromatogr B Ana-
lyt Technol Biomed Life Sci, 2010,878(27) :2593-2605.
TOUZIN K,BUSSIERES J F,LANGLOIS E, et al. Cyclo-
phosphamide contamination observed on the external sur-
faces of drug vials and the efficacy of cleaning on vial
contamination[J]. Ann Occup Hyg,2008,52(8):765-771.
HEDMER M, GEORGIADI A, BREMBERG E R, et al.
Surface contamination of cyclophosphamide packaging
and surface contamination with antineoplastic drugs in a
hospital pharmacy in Sweden[J]. Ann Occup Hyg, 2005,
49(7):629-637.

HAO M 1, WANG T,ZHU J Q, et al. Evaluation of exter-
nal contamination on the vial surfaces of some hazardous
drugs that commonly used in Chinese hospitals and com-
parison between environmental contamination generated

during robotic compounding by IV : dispensing robot vs.

TEZED 2023455 34 85 131

[12]

[13]

[14]

(18]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

(25]

manual compounding in biological safety cabinet[J]. J On-
col Pharm Pract, 2022,28(7) : 1487-1498.

National Institute for Occupational Safety and Health.
NIOSH alert: preventing occupational exposures to anti-
neoplastic and other hazardous drugs in healthcare settings
[EB/OL]. (2018-02-07) [2023-06-02]. https://www. cdc.
gov/niosh/docs/2004-165/.

POWER L A,COYNE J W. ASHP guidelines on handling
hazardous drugs[J]. Am J Health Syst Pharm, 2018, 75
(24):1996-2031.

GALLANT C, BUSSIERES J, PLANTE R. Guidede
prévention: manipulation sécuritaire des médicaments dan-
gereux [EB/OL]. (2008-06) [2023-06-02]. http://asstsas.
qc.ca/publication/guide-de-prevention-manipulation-
securitaire-des-medicaments-dangereux-gp65.

DAVUS L, SHEREEN N G. ISOPP standards for the safe
handling of cytotoxics[J].J Oncol Pharm Pract, 2022, 28
(3-suppl) : S1-S126.

Wve i . 5 TR A AUFE R i E TN M. 220 e 22 R
SRR, 2013 1-75.

WINKLER G C, BARLE E L, GALATI G, et al. Func-
tional differentiation of cytotoxic cancer drugs and tar-
geted cancer therapeutics[J]. Regul Toxicol Pharmacol,
2014,70(1):46-53.

ARIEA KT, sRAS R, 55 . BRI LAY i e ). o
FE2)57,2022,33(7):769-776.

MEADE E. Avoiding accidental exposure to intravenous
cytotoxic drugs[J]. Br J Nurs, 2014, 23 (16) : S34, S36-
S34,S39.

EXECUTIVE S. Control of substances hazardous to
health (fifth edition) : the control of substances hazardous
to health regulations 2002 (as amended) [EB/OL].[2023-
06-02]. http://www.cbcsd.org.cn/sjk/HSE/policies/interna-
tional/20130711/download/15.pdf.

CONNO T H, MACKENZIE B, DEBORD D, et al.
NIOSH list of antineoplastic and other hazardous drugs in
healthcare settings[EB/OL]. (2010-09-01) [2023-06-02].
http: //www.cdc.gov/niosh/docs/2010-167/.

EASTY A C, COAKLEY N, CHENG R, et al. Safe han-
dling of cytotoxics: guideline recommendations[J]. Curr
Oncol,2015,22(1) :e27-e37.

EDGAR-HUGHES M, BOSS K, COULLS S, et al. Safe
handling of cytotoxic drugs and related wastes: guidelines
for South Australian health services 2012[EB/OL]. (2012-
03) [2023-06-02]. https://www. researchgate. net/publica-
tion/266733922.

POWER L A . Safe handling of hazardous drugs: reviewing
standards for worker protection[EB/OL]. (2017-03-01)
[2023-06-02]. https://www.specialtypharmacycontinuum.
com/download/Safe handling_spc0417 WM.pdf.
BERNABEU-MARTINEZ M A, RAMOS MERINO M,
SANTOS GAGO J M, et al. Guidelines for safe handling

China Pharmacy 2023 Vol. 34 No. 13 + 15645 -



[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

+ 1546 -

of hazardous drugs: a systematic review[J]. PLoS One,
2018,13(5):e0197172.

INTERNATIONAL Society of Oncology Pharmacy Practi-
cioners Standards Committee. ISOPP standards of prac-
tice. Safe handling of cytotoxics[J]. J Oncol Pharm Pract,
2007,13(Suppl) : 1-81.

National Institute for Occupaional Safety and Health.
Medical surveillance for healthcare workers exposed to
hazardous drugs[EB/OL].[2023-06-02]. https://stacks.cdc.
gov/view/cdc/12110.

HON C Y, TESCHKE K, SHEN H, et al. Antineoplastic
drug contamination in the urine of Canadian healthcare
workers[J]. Int Arch Occup Environ Health, 2015,88(7) :
933-941.

The United States Pharmacopeial Convention (USP).USP
General chapter hazardous drugs: handling in healthcare
settings [EB/OL]. (2014-11-01) [2023-06-02]. https://
www.uspnf.com/es/node/2881.

KIM O, LEE H,JUNG H, et al. Korean nurses’ adherence
to safety guidelines for chemotherapy administration[J].
Eur J Oncol Nurs,2019,40:98-103.

LAWSON C C,JOHNSON C Y,NASSANF L,et al. CE:
original research: antineoplastic drug administration by
pregnant and nonpregnant nurses: an exploration of the
use of protective gloves and gowns[J]. Am J Nurs, 2019,
119(1):28-35.

LABRECHE F, OUELLET C,ROBERGE B, et al. Occu-
pational exposure to antineoplastic drugs: what about ho-
spital sanitation personnel? [J]. Int Arch Occup Environ
Health,2021,94(8):1877-1888.

[l 5 T A A e 2 . e DK T 28 DRI G v B 5 48 PR A 1
GRAT) - B TP R (2021)598 S [EB/OL].(2021-12-10)
[2023-06-02]. http://www.gov.cn/zhengce/zhengeeku/
2021-12/21/content 5663666.htm.

Occupational Safety and Health Administration (OSHA).
Controlling occupational exposure to hazardous drugs[EB/
OL]. (2016-08-01) [2023-06-02]. https://compliancetrain-
ingpartners. com/wp-content/uploads/2021/08/Hazardous-
Drugs-Controlling-Occupational-Exposure.pdf.

ARNOLD S,KAUP H M. Assessing variability of antineo-
plastic drugs handling practices in clinical settings[J]. J
Occup Environ Hyg,2019,16(12):757-762.

NABHANI GEBARA S, BARTON S, APPLEFORD 1,
et al. Consensus recommendations for the safe handling of
cytotoxic agents in cytotoxic academic research laborato-
ries (CARL)[J]. J Oncol Pharm Pract, 2020,26(8) : 1953-
1963.

CONNOR T H, DEBORD D G, PRETTY J R, et al.
Evaluation of antineoplastic drug exposure of health care
workers at three university-based US cancer centers[J].J
Occup Environ Med, 2010,52(10):1019-1027.
BURROUGHS G E,CONNOR T H, MCDIARMID M A,

China Pharmacy 2023 Vol. 34 No. 13

[39]

[42]

(43]

[16]

[47]

(48]

[49]

et al. NIOSH Alert: preventing occupational exposure to
antineoplastic and other hazardous drugs in health care set-
tings[EB/OL]. (2018-02-07) [2023-06-02]. https://www.
cdc.gov/niosh/docs/2004-165/.
ACRAMEL A, FOUQUE J, BLONDEEL-GOMES §, et
al. Application of an environmental monitoring to assess
the practices and control the risk of occupational exposure
to cyclophosphamide in two sites of a French comprehen-
sive cancer center[J]. Ann Work Expo Health, 2022, 66
(9):1215-1223.
YASUI H. Safe handling of cancer chemotherapy drugs
[J]. Gan to Kagaku Ryoho, 2016,43(5) :503-508.
National Institute for Occupational Safety and Health.
NIOSH list of antineoplastic and other hazardous drugs in
healthcare settings[EB/OL]. (2018-02-28) [2023-06-02].
www.cdc.gov/niosh/docs/2016-161/default.html.
Pan American Health Organization. Safe handling of
hazardous chemotherapy drugs in limited-resource settings
[EB/OL]. [2023-06-02]. https://goo.gl/zUoyFk.
NEUSS M N, GILMORE T R, BELDERSON K M, et al.
2016 updated American Society of Clinical Oncology/
Oncology Nursing Society chemotherapy administration
safety standards, including standards for pediatric oncology
[J]. J Oncol Pract,2016,12(12) : 1262-1271.
NSW Goverment. Cytotoxic drugs and related waste-risk
management [EB/OL]. [2023-06-02]. https://www. safe-
work.nsw.gov.au.
Cytotoxic drugs and related waste: a risk management
guide for south Australia health services|[EB/OL]. (2014-
12-30) [2023-06-02]. https : //www.sahealth.sa.gov.au/wps/
wem/connect/f8aa68004b3f6ctbad40afe79043faf0/Safe+
Handling+Cytotoxic+Guidelines.pdf?MOD=AJPERES.
LIN Y, CHANG Y, LIN Y C, et al. Factors influencing
nurses’ use of hazardous drug safe handling precautions
[J]. Oncol Nurs Forum,2019,46(3) : E86-E97.
CRICKMAN R, FINNELL D. Systematic review of con-
trol measures to reduce hazardous drug exposure for
health care workers[J].J Nurs Care Qual, 2016, 31(2) :
183-190.
BUVFHG , ORI MNE 4, 25 T E AR BT ML AR R R Y
PR AL E BRI, Hh e 2k, 2021, 20(9) «
782-7817.
HILLIQUIN D, TANGUAY C, BUSSIERES J F. External
contamination of commercial containers by antineoplastic
agents: a literature review[J]. Eur J Hosp Pharm, 2020, 27
(5):313-314.
S TR BT BT R A BREOR[]. v 4
HE,2003,3(5) :59-62.
[ 45 B . B2y R 75 P 45 15[ EB/OL].[2023-06-02] https : //
www.gov.cn/gongbao/content/2011/content 1860802.htm.
(WSché H 1:2023-05-19 &[] H 15 :2023-06-19)
(€3 N )

thE 2 2023 4E5 34 4245 134



