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Investigation and Analysis on Application of B-Lactam Antibiotics/B-Lactamase Inhibitor
Compound Preparations in Nanjing from 2017 to 2020

HU Jing', LUO Can® (1. Dept. of Pharmacy, the First Affiliated Hospital of Nanjing Medical
University, Nanjing 210029, China; 2. Dept. of Healthcare, the First Affiliated Hospital of Nanjing
Medical University, Nanjing 210029, China)

ABSTRACT OBJECTIVE: To investigate the application of B-lactam antibiotics/B-lactamase inhibitor compound
preparations in Nanjing, so as to provide reference for rational drug use. METHODS: The consumption sum, daily
defined dose system(DDDs) and other data of B-lactam antibiotics/B-lactamase inhibitor compound preparations in 67
hospitals in Nanjing from 2017 to 2020 were analyzed statistically. RESULTS: From 2017 to 2020, in terms of
B-lactam antibiotics/B-lactamase inhibitor compound preparations in Nanjing, the drug with the highest consumption
sum was cefoperazone sulbactam(2:1), and the top 2 drugs ranked by DDDs were amoxicillin clavulanate(7:1) and
amoxicillin clavulanate (4 :1). Consumption sum and DDDs of the compound preparations containing sulbactam
increased year by year, and the overall proportion was also high. Avibactam, a new B-lactamase inhibitor, was not
used in China in 2017 and 2018. Since 2019, the consumption sum proportion and DDDs proportion of ceftazidime
avitabtam were both at the lower level. Although the price of the drug was higher, however, its consumption sum and
DDDs still showed a significant increase trend. Clinical non-mainstream varieties such as cefotaxime sulbactam(2:1),
ceftriaxone sulbactam(2:1) and mezlocillin sulbactam (4 :1) still occupied a certain amount. CONCLUSIONS: The
clinical application of B-lactam antibiotics/B-lactamase inhibitor compound preparations in Nanjing basically follows the
relevant guidelines, yet attention should be paid to the indications for the application of antibiotics and the selection of
appropriate ratios of compound preparations during the application process, and the monitoring of rational clinical use
of compound preparations containing B-lactamase inhibitors should be strengthened to promote the rational use of drugs
and delay the bacterial resistance.
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Tab 1 Consumption sum, ranking and trend analysis of 8-lactam antibiotics/B-lactamase inhibitor compound

preparations in Nanjing from 2017 to 2020

5 2017 4 2018 4 2019 4 2020 4 [

i WESE/ L Iy WEAE/ T H WERE/IT Wy #EeE It WY R’ P i
PSEPY AT RAERR (1FR) (2:1) 164.8 18 93.7 18 40.0 20 8.2 20 0.97 0.01 [
B SR ST AERR (IR ) (4:1) 361.5 16 346.9 13 355.6 15 210.2 18 0.49 0.19 T
PIEE P ARSERLAERR (PR (7:1) 24.1 17 191.0 17 200.0 16 251.6 16 0.22 0.57 T
PSP A TR AERR (5:1) 728.6 9 653.5 12 597.3 13 374.0 14 0.84 0.05 403
I S5 AR L S DE S (1) 4.0 20 1.5 21 0 21 0 21 0.78 0.07 T
BB AR AT 0 (2:1) 378.9 15 301. 1 14 648. 4 12 431.6 13 0.21 0.5 TR
LKA EI (4:1) 41.2 19 4.6 19 4.2 19 248.0 17 0.41 0.2 ¥
TRRITE ARG (2:1) 963. 6 8 843.4 8 661.5 11 566. 6 12 0.98 0.01 2013
WRRIFEARETE (4:1) 663.6 10 1.4 10 769.9 9 971.5 8 0.81 0.06  Ff
DRI PGARAbIEEIH (4:1) 3888.7 2 2776.1 3 2405.8 4 3810.2 3 0.48 0.89  FH
WA AR R (8:1) 3043.7 3 2628.4 4 2 663.4 3 3260.2 4 0.37 0.71 T
Bk R R (15:1) 473.9 13 266. 1 15 0 21 0 21 0.85 0.05 WA
SLVRERAF U (1:1) 633.3 1 718.6 11 779.2 8 997.3 7 0.87 0.4 Tt
SLAEERAP LR (2:1) 4678.8 1 5022 1 6225.3 1 5804.4 1 0.55 0.16  Ff
SKAWREMME 1 (4:1) 2218.1 4 939.9 7 180.5 17 198.0 19 0.84 0.08 PRI
SKTURR e 481 (8 1) 0.0 21 48.3 20 579.1 14 1885.3 6 0.74 0.09 T
LM AEF U (2:1) 437.8 14 206.6 16 719.4 10 673.2 11 0.16 0.33 T
ST b (3:1) 1402.7 6 1496.5 5 1885.9 5 2585.1 5 0.84 0.05 T
LA (2:1) 2001.0 5 3383.1 2 4887.8 2 5015.1 2 0.78 0.08 T
LA brEfmE AR (3:1) 620.8 12 775.6 9 848.7 7 822.4 10 0.61 0.14 T4
Sk flnE e EIA (5:1) 1159.2 7 965. 5 6 1068.7 6 890.7 19 0.39 0.23 T4
Sk fBER A EIR (4:1) — — — — 48.5 18 430.7 14 0.53 0.17 T4
At 24.094.3 22628.0 25 608.2 29 440.3 0.55 0.16  FE

=" R AR A R , B
Note; “—"" indicates that the drug was not used in that year, so there is no relevant data
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Tab 2 Consumption sum, ranking and trend analysis of different compound preparations containing 8-lactamase
inhibitors in Nanjing from 2017 to 2020

T 2017 4 2018 4 2019 4 2020 4 I

= HESE/IL SN/ BESE/IL SH/%  BESE/IC NH/%  BESB/IT NW% R P E
S 9.802.2 40.68 11 446.5 50. 59 14734.7 57.54 14 713.7 49.98  0.84 0.05 i
SRR 1958.9 8.13 1551.2 6.86 1192.9 4.66 844.0 287 0.9 0.01 3013
flame 38 12333.2 51.19 9.630.3 4.56 9632.1 37.61 13451.9 45.60  0.43 0.77 T
D b — — — — 48.5 0.19 430.7 146 0.53 0.17 T
At 24094.3 100. 00 22628.0 100. 00 25 608.2 100. 00 29 440.3 100.00  0.55 0.16 T
P(EPEIH S R ) 0.38 0.31 0.04 0.03
P (PR SRR R e 30 2 i) 0.17 0.13 0.05 0.03
teE)
P (FESH SRR M 30 e by 0.11 0.09 0.04 0.04
B L)
P(EPE I 5 B4 (0 31 ) 0.11 0.1 0.12 0.22

V=" R AR ARG HOUHCH * 27m B HAE S 4R Mann-Whitney Test 5 4117 25200 P {6

Note: “—" indicates that the drug was not used in that year, so there is no relevant data;“*”

2.2 DDDs pET{L#EF DDC 71 B/A

2017—2020 4F ,DDDs HEFF— FLR i 3 32124 iy b 2 7
PRST RIS (4:1) BTBEPG BT AR (7 1) Sk HOUR B4 3
(2:1) s RER I BTSSP R (2:1) R HL 75 A

indicates P value of the difference between different groups by non-parametric test Mann-Whitney Test

FPOEI(2:1) BRI RGERR (150 1) | Sk 760 WR 5 by s £ 300
(4:1) 5525 W 1€ DDDs J5 1 A F A% a3, Bl 22 75 Ak 5 o7 4 g
(7:1) WRFVGAREFIUAH (4:1) ShABEfiG &7t aH (2:1) Sk ih
Pt (30 (3:1) 2259 7E DDDs J7 1A THE #a i, W3 3,

F3 2017—2020 F£ERMX B- AR LA AY/B-NELERZEEHFIF £ 5 417 DDDs HiF REHER
Tab 3 DDDs, ranking and trend analysis of g-lactam antibiotics/B-lactamase inhibitor compound preparations
in Nanjing from 2017 to 2020

5 2017 4 2018 4F 2019 4 2020 4 I

- DDDs(x10%) HFF DDDs(x10°) HEFF DDDs(x10*) HEF DDDs(x10%) 7 R P H
PSSP AT RLAERR (FL ) (2:1) 80.7 6 41.7 8 18.0 15 3.7 20 0.93 0.02  FRIE
PTEPEMGTRERR (1TR) (4:1) 240.3 1 241.3 1 282.0 2 163.2 4 0.12 0.49 T
B AR SERLAERR (LR ) (7:1) 189.1 2 235.8 2 296.3 1 3.1 2 0.97 0.01 T
BB PG MOTRERR (5:1) 75.9 8 71.4 7 71.9 7 4.6 9 0.55 0.16 T
PSSP AP TR (R L7 20 0.4 yy) 0 21 0 A 067 011 FE
PSP ARAF I (2:1) 49.5 10 2.1 1 35.6 8 2.4 2 0.4 0.20 ¥
TR PGMEF T (4:1) 21 19 3.4 19 4.1 19 16.5 14 0.57 0.15 T
DRI AREF L (2:1) 2%.8 14 20.2 14 18.0 14 15.4 15 0.95 0.02 208
DR PG PRAT 0 (4:1) 16.2 17 19.3 15 2.7 11 2.5 10 0.97 0.01 Tt
WRALFI AR A0 (4:1) 4.5 11 3.5 9 3.3 9 45.6 8 0.46 0.84 THa
WRALI AR E (8:1) 93.5 5 87.7 5 9.0 6 131.7 6 0.45 0.20 T
BT AERR (15:1) 2.4 16 113 17 0 21 0 21 0.84 0.05 e i
SRR AT (1:1) 26.5 12 26.2 12 21.6 12 2.3 11 0.48 0.89 T
S AURFREF 0 (2:1) 169.9 3 191.4 3 29.5 3 217.5 3 0.65 0.10 R
SKAWREA MM (4:1) 64.2 9 30.4 10 9.6 18 10.7 19 0.76 0.08 WAL
SKAVRER flb e 1481 (8+1) 0.0 21 1.5 21 20.4 13 6.2 7 0.74 0.09 Fi
SLTMAET A (2:1) 2.8 15 8.1 18 16.4 16 15.3 16 0.36 0.69 T
SF R M (3:1) 76.7 7 85.3 6 108.7 5 150.6 5 0.87 0.04 T
ARG (2:1) 124.1 4 156.8 4 4.1 4 344.7 1 0.89 0.04 T
SAAIE b L4 (3:1) 10.7 18 14.6 16 16.1 17 13.8 18 0.06 0.38 T
KA RE M (5:1) 25.4 13 21.9 13 4.3 10 20.3 13 0.28 0.28 T
SkARERTAE A (4:1) — — — — 0.1 2 1.5 17 0.48 0.19 ¥
Ait 1358.0 1335.9 1548.7 1 663.6

=" F AR A OEHDCEUR
Note; “—"" indicates that the drug was not used in that year, so there is no relevant data
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Tab 4 DDDs, ranking and trend analysis of different compound preparations containing g-lactamase inhibitors
in Nanjing from 2017 to 2020

et 2017 4F 2018 4F 2019 4F 2020 4 o
BARBERIGIRA] DDDs(x10%)  ilt/%  DDDs(x10%)  dil/%  DDDs(x10%)  fitb/%  DDDs(x10°) /% R P i)
Fagusel 437.6 2.0 453.5 33.95 573.0 37.00 689.6 41.45 0.8 0.04 T
SRR 607.4 4.73 607.5 45.47 668.2 43.15 532.6 .00 0.29 0.63 TR
flime 313.0 23.05 274.9 20.58 307.4 19.85 439.9 26,44 0.31 0.27 I
[ bt — - - — 0.1 0.00 1.5 0.09  0.48 0.19 i
ait 1358.0 100. 00 1335.9 100. 00 1548.7 100. 00 1663.6 100.00  0.80 0.07 I
PRI SRR LAY * 0.09 0.10 0.39 0.89
P (PR SERARRR Kl B30 2 ) 0.19 0.22 0.69 0.96

L8
P (FFEE SR A M 1238 K 0.3 0. 14 0.49 0.60
S L)
POETEH S B2 o ) 0.14 0.33 0.38 0.38
T =" FOR AR ILZY, BOTHCEAR ;7 Fom N RS B3 Mann-Whitney Test £ 12410 2 549 P
Note; “—" indicates that the drug was not used in that year, so there is no relevant data;“*” indicates P value of the difference between different groups by non-parametric test Mann-Whitney Test

2.3 DDC #1 B/A
2017—2020 4F, DDC S /=5 (14 24 5 ok Sk 00 by 0 ] 26 £ 30
(4:1) , HY I WERL PG MABME L 3E (4:1) ,DDC FRARAYZY & J9 B
TEVEMGTHIAERR (7:1) 33 4Rk, B BTPGAREF U (2:1) ShIBIR
H47 A (1:1) (9 DDC R34 % FHAb 24§ DDC #5 o fa g
SR BEAREE H B/ A BRI 24 T B BT B P AR 5 s by AR AN
[) . L 1 T R3], s i 2 W M A TS R 5 R 43 52 il
1) B/A<T, LB AE B R 25 & 5 2280, 1T RE 43 8 1 %
Y B E RV, K 5,

3 itig

B- AT e i ey 20 T 77 A, BE KA B- TN IR R LT 25900 , 4%
NRINRE IR AT LA 35 B X e )1 B- TN TG M 1 (extended-
spectrum B-Lactamase , ESBL) SRR R Ak B, R
22 T R B 22 TR BT 24 1 AL B T e B
TRV BRI B- P ok e iy 19 1% 2 , O BR BT T 24 W) 10 R T
P, TR , B- PRIV 10 TR 24540/ B- VA T e k4 ot 750 52y ok 551 2
I R T BOPTR 259 . A9 A 45 2R 7R, 2017—2020 4
U HLIX. B- AR ST 1T 2490/ 8- WA T e Tt 440 ot 790 52 07 44 571 )

£S5 20172020 FEREHIX B-MELRE XK E 254/ 8- W B R BRI H 7 £ 77 HI ¥ # DDC.B/A
Tab 5 DDC, B/A of B-lactam antibiotics/B-lactamase inhibitor compound preparations in Nanjing from 2017 to 2020

s 2017 4 2018 4F 2019 4F 2000 4F

~m DDC/ 7T B/A DDC/ 7T B/A DDC/TE B/A DDC/TE B/A
WS AR SR AERR (DR (2:1) 20.4 3.0 2.5 2.3 2.3 1.3 2.1 1.0
PIEPEMOTRERR (1R) (4:1) 15.3 16.0 14.0 13.0 12.6 7.5 12.9 4.5
B AR SR AERR (IR (7:1) 11.8 8.5 8.1 8.5 6.8 16.0 7.8 8.0
WP AR R e (5:1) 95.9 1.1 91.6 1.7 83.1 1.9 85.7 1.7
PSP AR AT L SR ICRR (TR 2%.2 1.0 36.3 1.0 0 1.0 0 1.0
B S PR T (2:1) 76.6 1.5 108.7 1.3 182.1 L5 184.8 1.1
LR TIHATEIE (4:1) 199.2 1.0 145.0 1.0 104.6 1.0 150.6 1.2
DRI AREF L (2:1) 388. 4 0.6 417.9 0.6 367.6 0.8 368.2 0.8
WRRIPEARAT I (4:1) 410.2 0.6 374.0 0.7 325.4 0.8 BLY 0.8
WRALTE AR A3 (4:1) 915.6 0.2 828.2 0.3 745.2 0.4 835.1 0.4
WRAFE AR A0 (8:1) 325.7 0.6 299.8 0.8 271.5 0.5 247.5 0.7
BrRToihERR (15:1) 21.0 0.8 235.7 0.9 0 L0 0 L0
SLAVRRRATEA(1:1) 239.3 0.9 274.2 0.9 361.2 0.7 365.2 0.6
SRR 4 (2:1) 2715.3 0.3 272.9 0.3 271.3 0.3 266.9 0.3
S ARE L EIA (4:1) 345.4 0.4 309.6 0.7 188.2 0.9 185.9 1.0
SKAURR fib e 481 (8:1) 0.0 1.0 315.6 1.0 284.1 1.1 280.6 0.9
AT (2:1) 191.9 0.9 255.4 0.9 437.8 0.6 440.0 0.7
AR b L 4 (3:1) 182.8 0.9 175.4 0.8 173.4 1.0 171.7 1.0
kA lEArE e (2:1) 161.3 1.3 215.8 0.5 218.1 0.5 145.5 2.0
SAbIERTAE I (4:1) — — — — 4850.0 0.9 3343.4 0.8
SRAAbIE b 4 (3:1) 518.3 0.7 5315 0.6 52.8 0.4 597.2 0.6
SEAUAbBE b LA (5:1) 455.6 0.5 440.0 0.5 440.0 0.6 438.7 0.7

TR AR R , O AR
Note; “—" indicates that the drug was not used in that year, so there is no relevant data
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