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Effectiveness of Closed-Loop Management of Intravenous Medical Orders Based on Rational
Drug Use in Reducing PIVAS Infusions*

ZHANG Jie, WANG Yong, WANG Wei, GONG Xiaoying, YU Xun, ZHU Jianguo ( Dept. of
Pharmacy, the First Affiliated Hospital of Soochow University, Jiangsu Suzhou 215006, China)

ABSTRACT OBJECTIVE: To reduce the irrational rate of intravenous medical orders and improve the effectiveness of
medical orders monitoring, and reduce the number of pharmacy intravenous admixture services (PIVAS) infusions.
METHODS; Relying on the knowledge base of rational drug use, pharmacists in the hospital combined the intelligent
prescription pre-review system with intervention in clinical practice, and full medical orders review and post evaluation to
form the closed-loop management mode for intravenous medication. Changes in the number of PIVAS intravenous infusion
dispensing bags before implementation of closed-loop management (from Jul. to Dec. 2019) and after implementation of
closed-loop management (from Jul. to Dec. 2020) were compared. Application of proton pump inhibitors ( PPT),
consumption amount of antibiotics, application rate of intravenous infusion in inpatients, and number of irrational review
on medical orders were compared and analyzed. RESULTS: After implementation of closed-loop management, the
average number of daily infusion in PIVAS decreased from (2 903+353) bags to (2 451+247) bags, the difference was
statistically significant ( P<0.01) ; the average number of daily PPI decreased from (463.03£89.62) bags to (169. 39+
30.59) bags, the difference was statistically significant (P<0.01) ; the average number of daily antibiotics decreased
from (204.00+31.75) bags to (129.71+41.30) bags, the difference was statistically significant (P<0.01); the
application rate of intravenous infusion in inpatients increased from 88.50% (28 406/32 097) to 87.00% (30 748/
35 342) , with the reduction rate of 1.69% ; the number of review on irrational inpatient medical orders decreased from

854 cases to 426 cases, with a decrease of 50. 12%. CONCLUSIONS: The implementation of closed-loop management of
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intravenous medication orders based on rational drug use can significantly improve the rationality of intravenous

medication orders of inpatients and ultimately reduce the rate of intravenous infusion.

KEYWORDS Closed-loop management; Pre-review of medical orders; Pharmacy intravenous admixture services; Infusion rate
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Tab 1 Results of review of inpatient medical orders from
Jul. to Dec. 2019(n=854)

i) BB RAGHEE/Y  BHEM%
HHZ(TBH) 474 55.50 55.50
THILRGHZ (PPI) 213 24.94 80. 44
R 29 3.40 83. 84
RIERGE N 21 2.46 86.30
N B E 2 2.34 88. 64
DIMERG AL 18 211 90.75
RS 17 1.99 9.74
RS RZ (RITFH) 15 1.76 94,50
HERE MY 13 1.52 96.02
JAbih B 12 1.41 97.43
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2 6 0.70 100. 00
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Fig 1 Flow chart of closed-loop management of intravenous
medical orders
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Tab 2 Prescription review rules for prophylactic usage of PPIs and antibiotics

2N YiH BIrBE AR ikt SRR
PPI B ABRIE P HEA/ NS P RRIBR AR BB A A o nR BRSO E 202~ 3 dREOVIR LR LR, MR 4~8 1
oy i S A Bk IR 172, IR A Filk L TR SRS

BeAHZE BN AR A b B A A PRB R Z At/ ]t
WRZa R B AR LB
FA (1) EAFAR (I ICU )RR R KM R il

1H 1, IG5 PRI R

1H AN 24 b B RIR REREION LIRS ]

(2) REFAR (BRI R R R R AT UH DR R 72 b BARIEE KA IR
iosIRY GiRes: iEes]
HIF A7 0 25 (DTHFARCTZ) ik JHESTH VA B 24 b, DIETF AT ILEK 2 48 h
Q)WW-HEFARED M A5 EFAMEYA) ik JHAII IS 24 b SREFARDERERE 48 b

1.3 IR

O STk 20 15 W D) A LA o St i FS AR S 8 A - (1)
PIVAS HHbk i R BC i 5 R 2555 5 (2) # K] PPI {1485 &%
FAZ5 2 5 (3) T BT 2590 18 I AS BB P 25 9 i F B4
B, (4) BRI Bk PP il FH 26 kI B 2 o
JH%; (5) A2 BRI s P4 R B PPT G 25 Wy e 145 3%
1.4 SitERZE

R F SPSS 22.0 A4 HEATRCHE AL P THEE BRI L k25 R
7 ] LR FHEC VAR ¢ K60 s TSR 4 L 3R R
FIX? K55 P<0. 05 22 S A Gt 2# 3 X,
2 #ZR

Ze3d 1 AF M SERR , 3T LR TR e T VL X A A5 2 S i
J& PIVAS Hiig s Be it A5 1k , 45 SRR W, 28 S Vs iy 1 A7 A% 245 0
I PRS2 B T B A B V8 ST 5 B B TR,
2.1 AEESSHERE PIVAS BEBREHRBGEILE

PRI B SR, PIVAS JL R EC R 534 150 4 1 3R 48
PRSI J5, PIVAS 34 3 B % IR 453 447 41, % 52 i R I

15. 1%, WIS, PIVAS H IR R4S 5 A3 |
A O AR EOIB 25 R B SRR, 22 A Geit 28 X
(P<0.01) , L3 3,
x3 HARBELHERG PIVAS AERARBHRIBHR
LB (x5)
Tab 3 Comparison of PIVAS infusions and drug withdrawal
rate before and after closed-loop management (x+s)

fi ] H IR 48 AP H RIS 4% B/ %
St 2903+353 2.320. 1 9.411.3
St fe 2451247 1.8£0.1 3.420.7
' 15.757 6.810 12.740
P <0.01 <0.01 <0.01
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Tab 4 Comparison of the use of PPIs and antibacterial drugs before and after implementation of closed-loop management

PPI A
iy v ’ > T e 7 e M s
ST 463.0389. 62 15 261. 68+3 029. 20 0.370.07 204.00£31.75 920.94£54.75 0.740. 04
Bui 169.39+30. 59 5 365. 001 000. 50 0. 13£0. 02 129.71£41. 30 807. 84£62. 91 0. 60+0. 05
t 14.132 14.394 15.053 7.088 6.411 10.471
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Tab 5 Comparison of infusion application rate before and after implementation of closed-loop management

i . " i Hiik i PPI T2
WA HERR/AK NG %% TR IR N3 %%
SCHETT 32097 28 406 88. 50 14516 45.23 14 303 44,56
St A 35342 30 748 87.00 10 400 29.43 14 567 41.22
IR/ % 10. 11 8.24 -1.69 -28.35 -34.93 1.85 -7.50
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Tab 6 Comparison of irrational medical orders before
and after implementation of closed-loop management
PPI B LR Z )
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fi i) s NEEMR,  AEE NREMR, AR
fil %/ % il %/ %
ST 854 213 24.94 474 55.50
Lt fe 426 81 19.01 119 27.93
AR/ % -50.12 -61.97 -23.78 -74.89 -49. 68
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