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B B9 Ak iAE P S (PIVAS) B 4 A R B AL PE4E ik 50 M 95 25 49 (ADs ) #9 R 58 MG -16 AL 5 ik F AH . ik
2019 8—12 A , AN FZ 15 £ PIVAS ES A RAE A R HELL, % 4835 15 £ AE PIVAS E S A R AVE A AT BB 20, $EAT 918 bk € 4m e
AR ik 8-AZABEAEF (8-OHIG) K -F kiR 3 £ K (Ames)H 0L (F 548 45 TR Ak AF 10,20 .40 mL 49 38 45 F A 3R A%5 200 1
KA TA98 . TAL00 9 % % 5 )i, B B4R P20 A R & SR 09 4 B iRAe 34, R R Spearman 5 547 PAANA R AR TR 5 51 )8 fn
e e & s TR S T R AR K 8-OHAG K-F ey 4B X M, FLER W ALA T 69 & R ARAEF5 AT £ 5T s A AT A £
AFE R I5 47, B B F A AR RATAR S deit, 4R REAF T BAA R TSR P28 55 A 3454264, FH2a
AR & FA A T (P>0.05), FRFELAA B 44 418 dn itk € tm B RE A0 8 = Fo Rk 8-OHAG /K -F 3 B 3 & F 2 BB 41 (P<<0.05 2,
P<0.01) f2@mAA RS R ek emiFRATERERNTEEFAATFEL(P>005), REAAR ZAEFRE IME otke
AR T A | B8 = F LR Rk 8-OHdG /K T 49 Spearman % 48 % M & 04 % 5 0.22.0.03,0.19.,0.44, 3 R A A
% FEL(P>0.05), S BaAe, REAARGK . P &K K% & 5 TA9S  TAL00 B 49 % & F 4 #1425+ 13.33% |
20.00% ,26.66 % F= 6.67 % ,13.34% \13.34% . & BARAEFA P, BALA T 49 do bl R AL do /AR L Mk 2w A bl | A 2 B bL
& A HE T S AR R AR IR G I £ I A 4t £ E L(P<0.05) A2 M2 R Bk £ F 38 AR AL K R HRAE B L E
AL, FFAEAR AL 2 F Rt 2 &L (P>0.05), 4. K PIVAS E4-A R A8 — & 09 IR L B 95 RS 42 RUF2 B i
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Evaluation of the Risk of Medical Staff Occupationally Exposed to Antineoplastic Drugs in PIVAS of Our
Hospital Based on Biological Indicators

HU Xiaogang, ZHANG Xiaohua, CHEN Kaijie, LIU Ling, LI Na (Dept. of Pharmacy, Chongqing University
Cancer Hospital, Chongqing 400030, China)

ABSTRACT OBJECTIVE: To provide methodological reference for evaluating the risk of occupational exposure to antineoplastic
drugs (ADs) among the medical staff of pharmacy intravenous admixture services (PIVAS) in our hospital. METHODS: From
Aug. to Dec. 2019, 15 PIVAS staff were enrolled in the exposure group and other 15 non-PIVAS staff were selected as the control
group. The determination of peripheral blood lymphocyte apoptosis, urine 8-hydroxydeoxyguanosine (8-OHdG) and mutagenicity
(Ames) in urine (mutation rates of Salmenella typhimurium TA98 and TA100 caused by concentrated urine samples of 10, 20 and

40 mL were investigated) were carried out. At the same time, the physical examination data of 2 groups were collected. Spearman

rank analysis was used to analyze the correlation of working

A FEG I - PR B 5 N HRIE (2 R A 28) — i H
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* I WA, DRI PR B 02365359279 apoptosis rate of peripheral blood lymphocytes as well as urine

years with early apoptosis rate, late apoptosis rate and total

E-mail : hxgeq1987@126.com 8-OHdG level. The differences of various physical examination
HAEEE S R AT . BES s E R s . i . indexes between the two groups were compared. For the
023-65359442, E-mail:zxh660114@qq.com physical examination indexes with differences, the personnel
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distribution was counted according to the normal value range. RESULTS: The median of service length were 3 years in the
exposure group and 6 years in control group, and baseline data of 2 groups were comparable (P>>0.05). The late apoptosis rate of
peripheral blood lymphocytes and urinary 8-OHdAG level in the exposure group were significantly higher than control group (P<<
0.05 or P<<0.01), but there was no statistical significance in early apoptosis rate and total apoptosis rate of peripheral blood
lymphocytes between 2 groups (P>0.05). The Spearman rank correlation coefficients of service length with the early apoptosis
rate, late apoptosis rate, total apoptosis rate of peripheral blood lymphocytes as well as urine 8-OHdG level were 0.22, 0.03, 0.19
and 0.44, respectively, which were not statistically significant (P>0.05). Compared with control group, the mutation rates of S.
typhimurium TA98 and TA100 induced by low, medium and high doses of urine concentrate were increased by 13.33% , 20.00% ,
26.66% and 6.67% , 13.34% , 13.34% respectively. In health examination data, blood glucose, large platelet ratio, neutrophil
ratio, median cell ratio, platelet count, mean platelet volume and globulin were significantly different between 2 groups (P<<
0.05). However, most of above difference indexes of 2 groups were within the normal range, and there was no significant
difference in the distribution of abnormal value (P>0.05). CONCLUSION: PIVAS staff in our hospital have certain occupational
exposure risk, but the degree of risk is still within the range of body compensation. It is a feasible method to evaluate the
occupational exposure risk of PIVAS staff to ADs by using biological indicators of experimental examination combined with
physical examination data.

KEYWORDS Antineoplastic drugs; Pharmacy intravenous admixture services; Biological indicators; Occupational hazards;

Exposure risk

P 55 T AR 2 fih e I 2590 (ADs ) AH G PE TR %%
RPN — BB B A S YT AR DO AR S OG
TERY NN, SR H 8 O = o i ok FH 24 IR
(PIVAS) 5 #5516, % PIVAS [ 45 A 51 ADs Bl 2
e 7 1 RIS AR G S R R TR E T — &
SN2 AR AP it , (FL S 55 03 1 ADs AH IR 22 5% By
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BRI I B, TR R, At EiE i
XF EEFR BE PIVAS 545 A 5t FlHE PIVAS B 55 A 53 11 45 35
AW br (RS20 2 Fehn Ag BRI K FE b ) , G145 51 E
IR ELAR AR 7% PR 8-F2 M A S (8-OHAG ) /K-
TARNE DA R B 55 N 53 A R T AR R R 64, 27
PEM P B PIVAS 5 45 A B3R k42 fih ADs (14 2% 58 KUK
5164 PIVAS I 45 A5 1 ADs AH G BRIl S22 PE AL 2 41t
k5%,

1 B/ERRSAE
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20194E 8—9 J , A LB 1 iy ST e 45 N A% | 5%
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PN BTG o [RIE R 2 R AL PR ) A S B
B, 35S 15 2 9E PIVAS B2 55 A DIV X B . WACHE e
A AN BL 2019 4 B 1 e A4S B RS B, 38 T )
[E1E L1V = s 11 A SO 1 = 11 = v [ RATWN
I H 2 TP A PR LA R (5 E 52018
HEARH1015), I NBES 5ikg 2 ji 2% 7 g
[Ep=S S
1.2 EYHERNBER G

2019 4F 10— 12 ], %F A3 g AN B3 itEA 7R O S 56
FEFEFRINE .
1.2.1 IFE 5 mL EAS R RENHNANGLK
Jre L 23 JE A1 K I it BV BN & o b £ 240 i 4 25
WAL B E R A RA AL 5 :20191021) Ul B
A3 A1 JE LR E 4T, P44 i Annexin V-FITC/PI 41l it 7
TR R & (b B E R A RA AL S
20191029) 1 B 45 ) BD FACSCanto i 25 41 i1 1% ( 2 [
BD /A FE)D R AN LIE T
122 JRAE FHEURE AR Fir A5 98 AN B35 H IR
B, B A REEL 120 mL, 4T — 20 CokA
FIageiliE . BURMK 1 mL, #5218\ 8-OHAG ik 502
B s A (T E s AR A R A |
201910) 5 B 45 LA Synerge 2 Y i 5/ ( 32 [#] Bio Tek 23
F))F 450 nm P AR FR 8-OHAG /K. BUR K 100
mL TR , 4540 25 T 5 /R 10,20 .40 mL (9 ¥ 44
PRI P BRIV ZE ) , 43 Ames 380551 &5 (L5
ZRRE R 24 H ARAG FRA ] L 415 : 20191102) 15 B A ) H:
B R AGTFEVD 1T T TA98 \ TAL00 28745 4
1.3 SitERHE

& FH SPSS 26.0 ZAF % B dls #E 47 e it o dr . s M
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A B HHRPORILLX £ 5 F0R, I A M(Pas, Prs) F71 , THEL
BORHAGIRE R F0R 4B RS0 i OB BCR:
FABSTFEAS e K36, 75 WK FH Mann-Whitney U %5 5 31
BOGERER ] Fisher KA A6 46 3 T ARAFEBR 5 A0 Ja] i itk
B 400 Jf 8 T 2% | SR 8-OHAG 7K ~F- 14 A1 3¢ 4 46 56 % A
Spearman 5 A LM T, P<0.06 R 225+ A G
2 HR
2.1 EHAR

T FRH NG TAEAE IR P 808 348, TR IR
N 1~84F Xt BRZL N G118 0 AR T TR 252 A B
TARAERR OB 6 4F , TAFAEIRVE R 2~8 4. Siit
OISR AL BT AR L TARARRR By AR5
AR AR IR R R, 22 S TS B (P>
0.05), BA AT HetE . PZH A SRR PR I K 1,

x1 FWAANRHELZHR
Tab 1 Baseline data of 2 groups

A 4L (n=15) BEFE(n=15) Uit P
AR 1A% )
ili3 2(1333) 1(6.67) 1.00
fotk 13(86.67) 14(93.33)
BERM(Ps,Ps)], 2800(26.00,32000  28.00(26.00,32.00) 10400 0.74
TARAEBM(Ps, P)] 4 6.00(5.00,6.00) 3.00(2.00,7.00) 9000 037
BRM(Ps,Ps)] cm 160(157.00.165.00)  15850(155.00,16400) 9950 0,60
[ M(P, Ps)] kg 5440(49.20,63.00)  50.00(46.30,60.00) 50 02
4K (x £ 5) ,mmHg 116401109 112.00+9.47 -7 025
BPIEM(Ps,P)],mmHg  70.00(63.00,76.00)  65.00(64.00,76.00) 1000 094

1 * R R Fisher {215 758114047 5 1 mmHg=0.133
kPa

Note: *means that Fisher exact probability method is used for statis-

tical analysis; 1 mmHg=0.133 kPa
22 WBEHARATIER

TR LN D3 A1 ] LIk B 40 AR g 0T 0 TR I
T B4 (P<<0.01) 5 17T P ZH N O3 R B0 0 T 38 i i 1
WA, RS E X (P>0.05) . WAL AR
A1 T I 9 € 40 6 9 1 3 K 4 i T DL TR L G 4 R D
%2,

10* 10° 10 10° 10° 10° 10 10°
Annexin V-FITC-A Annexin V-FITC-A
A XL B.AtERA

Bl WHEARRSNE Mk E R iR 4 A E
Fig 1 Flow cytometries of peripheral blood lympho-

cytes apoptosis in 2 groups
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F2 WAANRSEMHEHEMETEROLNLER
(x*s)
Tab 2 Determination results of peripheral blood lym-

phocytes apoptosis rate in 2 groups(x +s)

45 n AT, % Wl %, % BRTE
pojiced| 15 7614329 2315082 992£3.15
2H4A 15 8051395 337+1.06 11424374
t 033 3.06 118
P 0.74 <001 025

2.3 FK8-OHdG 7KF

FRER N DLPR 8-OHAG 7KF- 47 (0.43 £ 0.08) ug/L, i
FEvE T B B Y (0.37 £ 0.07) pg/L (1=2.26, P=
0.03), LA 2,

0.6 ==

0.4 =

8-OHdG, png/L

0.2 m—

e gl
2 PHEANBRIR 8-OHAG 7K F IR E
Fig 2 Histogram of urine 8-OHdG level in 2 groups

2.4 TAELEBR5SMNE Mt B AT % R 8-OHdG 7k
T HIHE K1

AR P 45 2R o, ZRER 20N 51 TARAR R 5 HAb
Ji LR 2 0 L R O T W O T R T AR R IR
8-OHdG 7K -1 Spearman 55 2% AH 1 2 504351 4 0.22
0.03.0.19.0.44, T8 11242 L (P>0.05), AL, HA
REIN MBS TAFAEFRATEE K , PIVAS 5 55 A 51 1 ADs %%
2 KU Bz 3G
25 BRI

5%t B Ho g, BN B RAIG s KE PR MR 4
W 3 TA98 . TA100 T 19 28 75 % 43 71 #2 7} 13.33% .
20.00% .26.66% F16.67% .13.34% . 13.34% , XL n%
T2 2H N DL PR A W B 8 A VA0 BRZE Y5, - S Uk
MR, VL 1Y 5 0 XU 4 o5, T DL 36 3.

#3 WHANRMRKLE R Amesit e L R

Tab 3 Ames test results of urine concentration in 2

groups
il , TABRAEH, % TAIO0RZEH, %

WK bkE RAE fAE kT EAT
WA 1s 6.67 3333 4667 1333 3333 53.33
B4 20.00 5333 7333 20.00 4667 66.67
%[, % 1333 2000 26,66 6.67 1334 1334
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2.6 EEREKIER

Z e 2H N G IR | PP (B2 L b 6 /IR R 2
ARTF X REZH (P<<0.05) , KA MM /)M HE 2% | H P 20 i L
R OF I IR AR FRURIER B 11 K724 5 2 8 T 0 B4
(P<<0.05) 5 11 He A it e A A 4 B 2 1] L 44 25 5 38 T 4t
FEERE SL(P>0.05) . PHZH A B A FR REMAAG I 0 I 3% 4.

BFXE 3% 4 dfEfE 22 5 H 58 I ARK P8 45 , K FH Fish-
er AR RN HL N D10 AT G LA TG 1o i, A5 R I
225 (A R P2 N G310 v (400 B P 3R B 7 T A PR
FElN BT A A7 N o3 A 40 B ) o FRe 5 Al I, 2R 6%
ZH 6T B H RSB 2 A B3 AR AR A 24 Ak T AR 3
RGP AT S8 (T e R AT i — Ay 1~2.401)
Gt o on , PR G W H R s o0 Al 26 5 R Ge e i
X(P>0.05),

B0 525 FR bR A DL I RAS PR AR AR S B R B, 2
NGS5 H PRAREAE 30 4 < IR 3.73 mmol/L K F Iy
IR EE 3 49.4% | PERL 20 A L #8811 % | 1L/ 124 %
10° L' SEH I/ MR AAFR 13.3 L BREE 1 49.5 fL; X HEZH

SRR 13.7 fLFI8.2 L, T A& 45 1E H 4= 3
{8 95y 1 A 3.9~6.1 mmol/L, K U i /) 47 H %
19.1% ~47.0% , P PEAIIL L4 40% ~T75% , EZIE E
%3.5%~14.0% , lfil /MR 125%10°~350x10° L', E-H 1fiL
INBAFR 9.4~12.6 L, BREE 1 20~40 g/L, Ktk , AEL
(B FoRF, DA AR i 5 S5 {8 8 1E 6 AE B Vi el 2

SRR, AN REU O HE AT A P e
3 g
BEFERF 2T 418 /R , 76 ADs 222 1Y T AR BT I

%5 N G HE A A REAS RSN ADs 1FR RE T, Hh LRIl
PREEFRL ] 0 1 T AR 2R 8 0 (H i T B AR R 241
BEPE SN AR R AT BB I B A e, R ADs 2 5%
XF & 55 N B I HUAS AR BE A By FIWr APEAL . R, i
FENEF 2R ARG 2, NREEH A 5 51k
ARZS B St 7 A T4 B oA (R Ay KA AE—E 1Y
FOUAEFN G PR . S N AERR M A ADs %558 4 PIV-
AS E%J\i Y52, A PR TE 255 15 GE S Wt ADs %

SR AR BRI IR i P2 A B S AR R

N B3 S 8 FERR B 3 3R - I 6.4 mmol/L KL il /M FF“ PORME B S I RE L E B B RE LI | i A
HAR52.9%F111.5% (IMil/Mi 113x10° L™ FI121x10° L™ [fiUBEHS FR&E S22 4545 , PEAE TR 1% PIVAS B2 45 A5 A
F4 FWHEANRHEREKRER
Tab 4 Physical examination of 2 groups
iiiEs fhin A (n=15) BHEAG=15) Ut P
g SRR +5) mmol/L 404£0.89 404£0.64 001 099
SEEH (L) ,mmol/L 089£0.33 0.72£022 -16 0.2
f&&ﬁﬂi EH(xEs) ,mmol/L 218£0.89 189+044 -1.14 027
BBEIEA (3 +s) ,mmol/L 1534023 153+0.18 0 1.00
ki3 %ﬁ% ¥+5),mmol/L 499+0.64 4561040 -221 0.04
I H AARRIM(Px, Ps)], X 107 L 437(417,475) 438(427,480) 11050 094
HAIHIM(Px, Py)], X 101 590(5.20,6.80) 5.70(5.40,6.90) 107.50 0.84
KEMRH M (P, Ps)], % 30.20(2640,3430) 36.03(31.80,43.30) 57.00 0.02
TR 1 5 MPs, Ps)] pg 31.10(30.20,31.50) 31.00(29.70,31.30) 103.50 071
METEAG+s),gL 13602+ 14.24 137.88+9.20 042 067
HEAMHE (R +s), % 36.85+8.00 31834815 -170 0.10
TERAI A (e s), % 54714691 61.05+7.86 235 0.03
PHEAME A (ts), % 8441194 708117 -231 0.03
PR Es), x10°L 3435107 3702097 0.68 050
HEAMRM (P, Ps)], X 10°L 1.88(1.83,2.44) 1.98(1.65,2.06) 88.50 033
EAIRM(Ps, )], X 10°L 047(041,064) 044(0.30,051) 90.50 037
MG Es), x 10, 21059+ 55.94 162.92£3082 -289 001
TSI ERR M (P, Prs)] L 91.60(89.70,92.59) 92.86(89.40,94.40) 76.00 0.14
AN EARE g/ 336.8849.78 333214353 -137 0.19
MM TEEM(Ps, P)] L 13.59(12.10,14.70) 1430(13.40,16.60) 77.00 0.15
TR M(Ps, Ps)] L 10.80(10.20,11.10) 11.41(1090,12.40) 59.00 0.03
AT (R +5), 44121146 44641138 1.00 033
i R AP, Ps)] UL 13.80(8.70,23.32) 15.00(11.00,21.00) 105.00 078
RARRTEAH (x 1), UL 1740486 19.39+2.41 14 0.17
BEAGs) gL 76.05+4.33 78561431 159 0.12
HEAGs),g/L 2831496 3021611 23 003
FIEIM(Ps,Ps)) g/l 4753(46.96,4889) 46.20(44.43,47.20) 66.50 006
Boie JILEF[M(P.s, Ps)], pomol/L 5150(48.20,57.90) 51.00(46.50,53.90) 91.00 039
JRR(T£s), pmol/L 274.03156.12 290.80+55.80 082 042
JR&(x+s),mmol/L 4924102 5.08+0.66 052 061
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PEA%fih ADs B85 KUK, 575 %O 2 5 KU DA
Ik 2%

x5 MAARERERIBRHSHIBERIGI(%)]
Tab 5 Distribution of abnormal physical examination

indexes in 2 groups[case( %) |

. WA (=15) BFEH(n=15)

w e rF WE e EE Wk
ikt 1(670)  14(9330)  0(0) 0(0) 14093300 1(670)  1.00
KEMREE  10670)  13(86.70)  1(670)  1(670)  14(9330)  0(0) 1.00
PEERAINEICE 00)  15(100)  0(0) 1(6.70)  14(9330)  0(0) 1.00
/M 0(0) 13(86.70)  2(1330)  0(0) 14093300 1(670) 100
FHIMUER 1(670)  13(8670)  1(670)  1(670)  14(9330)  0(0) 1.00
HEA 0(0) 1501000 0(0) 10670) 14093300 0(0) 1.00

A1) LR B 00 L A i e T ATLAAR 8 g AR A, LY
TAG LR AT, FEBERRIZ YT S 473 ] v ELA
PrfE™ ", FEHLIAR ADs 22 545 03 P4l vt HA 21
FHE9, 8-OHAG 1E A DNA A AL #5475 1 B 2 pr iy, B
O 2 T 3RAE ADs 25 5 [ i A SA i, %
JEER 2 ADs s AR Y T 3 i PRGHETE ', 17 Ames
IR AR RASHIN 35 4y o A B T B, HAT )2 B A
B, [] B A 2 U A PR Y B 5% AR B 11 8 My kR
R AE AR ST AR X ok 3 R AR E T TG
T, YRR 5] 22 572 41 A/ ] L b £ 40 40 9 7% 8-OHd G
K555k B2 B 8 T 15, 25 8 L PR VA 40 B2 A8 R A Xof TR
YT, IR BRI R, XS BRAE ST R 45 SR
AR—F, BER TR BE PIVAS 55 A\ 53] A7 AE T AE Y ADs
TR

Xof ft R AR A8 AR A 43 BT 2 BT, 2 6 4N B IR |
(B2 00 L%t VAR 25 S AV T 0 BR L, R 2N R
RU I /NKR FL 23 P 40 L ST 2 ai /AR AR
EE LR I (VYN S RN 6 = I A NV &)
L, KEBUAKAS AR5 40 T 1E A= FRAE N BN, 52 4
{ELAS s o AT T 1E 5 (L, LR R 4G B2 5 6
NG 2 ARG G2 o X3 IR S5 R
JZIHEAE, PR 4R bR 22 5 v R PR s g2 -
255, MIFARIGIRE X 2R R, 74
FEH I A S B TAEAERR 55 5 88 A S JE i itk 2 4
P T35 JK 8-OHAG /K- W AH G , Bl e B ADs %
#& 1 PIVAS B 55 A 51 i Ab F LIRSS LR N

Bl 2222 A Tl R R, B R 2 500 B B AR L AT
T PIVAS, 4% BEFRME AL TF e T4, X AR RFEE E %
KT R 32 5 Y sl TE A TR A5 # ki V- B0 B R
W R FNFE TR T ™, HR PIVAS X ADs #E47 S e
B REAS A SRR PR B= 45 A D1 i) 2 i XURS: ™, (R 2 2R
AN PIVAS B 55 A 53R 1 I 2 Hh 2 825 119 KUK .
N Z OIS R, BEZE PIVAS ia 1T 4E FR (948 K , ADs

HEZED; 2020 455 31 5 181

A 1) P XY R A B T RS A

RTINS AE A IR R ADs 5% B, i

A MO0 e RIS 2 0 O T BB . PSR BR, 1R THAE

FIE PURITT H % BAIR PIVAS 1) ADs 258 KUK A7

B Sy A a5 A P 2 M I ) R s &

G & — A R AT AT T B I 2R I 2 Dy TR

PIVAS [ 55 A b ADs B f 04 T 4F i g%

5 I, FBE PIVAS £ 95 A BUAF1E—7E 1) ADs Hlk %

7 UL , (ELXUBS R HE 1 Ak T AL RS FRIN o R 5258

G A 45 A BT R LR 24 PR AR E A PIVAS 2

55 N bt ADs BV 2855 KU 2 — Rl Al 17 9 F-Be o
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