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AMENDED ABSTRACT is a widely used intravenous penicillin/B-lactamase inhibitor combination Disk diffusion testing: The CLSI disk diffusion test was performed to compare e The MIC results for the 28 lots of generic piperacillin/ CONCLUSIONS

delivered as a 8:1 ratio, usually 4 grams of piperacillin and 0.5 grams of commercially prepared 100/10-ug piperacillin/tazobactam disk (Becton- tazobactam compounds tested against the four ATCC assay
® : : ST : : : : : : IcKi ' INhibiti : : : C g . : iy
Background: P/T (Zosyn®, Wyeth) is a widely used B-lactamase inhibitor tazobactam every six to eight hours. Alternative dosing vials may contain 2 or D;g‘;’;‘sgg Ei?nl_]\,/iilpc?:r(]?erl:{cfg‘zogi:;iim?;c)edrjc;[’;tgileufgg?f) O];cgr::lrsjlct:)gl(a)ndisk strains are listed in Table 2. The potency variation as compared e The 28 lots of generic intravenous piperacillin/tazobactam
combination, but generic formulations were recently introduced into 3 grams of piperacillin and 0.25 or 0.375 grams of tazobactam, respectively. Proe s = e P - to the Zosyn® control ranged from equivalent (Piptamate compounds from 19 manufacturers showed an average
several global markets that were stated to possess bioequivalence. The containing 100/12.5-pg (8:1 ratio). All disk diffusion tests were performed in | | g _ _ - )
Zosyn® prand was also reformulated using proprietary methods to enhance The introduction of piperacillin/tazobactam (Zosyn®) into the market was triplicate and the modal zone of inhibition (in mm) was used for screening Orchid HealthCare, Indla) to -35% (VlgOC|d, YSS LabOratO”eS, decreased pOtenCy of -16%.
antimicrobial quality. to treat 1) nosocomial pneumonia and community-acquired pneumonia ?en;gs 'fntﬁiSﬁéZf; g;otsr?edslfaffnr:ngae; f'gﬁr?giﬁtsﬁgiekngﬁﬁiierlssg?xmseg:rr:te ilippines). e The use of discreet broth microdilution MIC susceptibility test
assays for antimicrobial potency against 4 assay organisms (P/T MICs, ) appendicitis (complicated by rupture or abscess) or peritonitis, 3) piperacillin/tazobactam was -16%. Only four lots demonstrated determining the amount of potency loss for the tested generic
4 P Y 29 YOI licated and licated sKki d skin structure infecti d4
1-4 ug/ml), compared to branded product. Thirty-one (28 lots) generic uncomplicated and complicated skin and skii SIructure Infections, an ) RESULTS <10% reduced potency, 14 lots showed 10-20% reduced products.
P/T prOdUCtS were from Brazil (4 IOtS), Greece (3), India (5), Mexico (1), pOStpartum endometritis or peIVIC Inﬂammatory disease. . o . - potency and nlne Iots had a reduced aCtlvrty Of >20% . - o _
Philippines (10), Portugal (1), Taiwan (2), China (2), Jordan (1) and Spain . . . . e Twenty-eight lots of generic intravenous piperacillin/tazobactam e The use of piperacillin/tazobactam antimicrobial product lots
) o . ’ S R Recently, generic formulations containing piperacillin/tazobactam have been . . . . o Mi intra-lot iation for the branded Z ® ot . .. . .
(2). CLSI susceptibility testing utilized reconstituted vial contents when ntroduced into various global markets. There have been questions about formulations were tested with multiple lots sampled from six INOr INtra-1ot variation 1or tne branded £0syn 101 wWas from some generic manufacturers to treat clinical infections
preparing panels with 20 dilutions between 0.5-8 pg/ml. Each strain was bioequivalence of these generics wh o com sared to the branded product manufacturers; Astral Phamaceuticals Industries (3), Meditrina observed with the four assay strains (E. coli ATCC 25922, 1.75- could place patients at serious risk of poor outcome due to
tested and the lowest triplicate MIC was used to calculate lot potency - , . Pharmaceuticals (2), STADA (2), YSS Laboratories (4), Zuventus 2.5 pg/ml; E. coli ATGC 35218, 3.5-4.0 pg/ml; P. aeruginosa the under-dosing by 2-3 grams of the piperacillin component
compared to the control (Zosyn®) Also, the original sponsor’s product (Zosyn®) has been reformulated to provide CC / S CC
P s improved quality using proprietary techniques (2) and Eurofarma (2); Table 1. ATCC 27853, 2.0-3.5 pg/ml and S. aureus ATCC 29213, alone each day.
Results: The branded formulation consistently produced the lowest MIC e No sianificant variat . £ inhibition (< \ 1.0-1.25 pg/ml). e Further foats ould add the level of feulat
results (range, 1.25-3.5 pg/mi: Table) and generic products had MIC results The objective of the present study was to evaluate “non-branded” generic O Significant variatons In zo.nes.o INNIDITION (<1 MM \{VGFG . . . . . urther investgations S .OU da .res.s e eve OT particuiate
that were consistently elevated, indicating reduced product vial activity formulation samples of piperacillin/tazobactam (31 samples from 28 lots) for observed betwe?n commercial disks (100/10 pg) and disks Table 2. 'F—)?c‘)"éisgtrﬁ)???;Crfe'\?;u:czg'tﬁ?;fs)'\/gg r:s;L\ézdtgfzr?;:jogrs&egge%rgéug;:]/t'::rgii ary matter and by-products in generic piperacillin/tazobactam
varying from -4 to -35% (ave. -16%; only Orchid Piptamate from India was antimicrobial potency against four selected assay organisms (replicate testing), prepgred fmm Y'al COnJ_[entS (100/12.5 pg); data not shown due ot of Wyeth-produced piperacillin/tazobactam (Zosyn® [B75011]) formulations, a problem observed before with other generic
comparable). Greatest differences were observed with Tazidron, Novafarma and directly compare them to the current Zosyn® formulation purchased from to prior sensitivity of this method. A ism MIC (ug/mi) broad-spectrum B-lactam agents.
: : ssay organism ug/mil):
ahd-qe”Ofarm- (_27%-) and Vigocid (:3576). Tazobactam effeCJF e a drug wholesale distributor in the United States. Table 1. Listing of Zosyn® and 28 lots of generic intravenous piperacillin/tazobactam E. col F. aeruginosa - o. aureus
dlmml_Shed USIHQ ACln.et.obacter and ATCC 35118 Control st_ralns. A Second screened. Manufacturer (lot no.) ATCC 25922 ATCC 35218 ATCC 27853 ATCC 29213 Variation (%)°
sampling of 3 lots exhibited consistent low activity that varied from -3 to —— Wyeth Control (B75011) 175-25°  3.5-4.0° 2.0-3.5° 1.0-1.25° NA ACKNOWLEDGEMENTS
'20%5 demOnStraﬂnQ repl’OdUCibi”ty Of the MIC'based assaY- Wlthlﬂ and MATERIALS AND METHODS . L. . Astral Pharmaceuticals Industries (AUPM—6O1)f 2.0-2.5 4.0-5.0 2.5 1.25 -229
. ® Manufacturer Product name Vial strength Lot no. Expiration DOT  Country of origin | | f ;
between lot variations for Zosyn was acceptably low. Wyeth Zosy? 3.375 grams _ B7501" 06/2008 Six dates USA Astral Pharmaceut!cals Industr!es (AUPI—601)f 1.75-2.0 4.0 2.5 1.25 -13 This project was funded in part by an educational/research grant from Wyeth
ATOC Assay Organism MICs (na/m) Antimicrobial compounds: “Non-branded” generic formulation samples of Astral Pharmaceuticals Industries” PIPTAZ™  2.25grams AUPM-601 10/2008 06/07/07  Philippines’ ﬁ;ﬁ:&‘::;::;::t(';;;gf'“St”es ASPETOD 22 :g ii 11'_255 ig Pharmaceuticals (Collegeville, PA).
Product (iot no) 25022 35218 27853 20213 % variation piperacillin/tazobactam for antimicrobial potency against four selected assay Astral Pharmaceuticals Industries”  PIPTAZ 4.5 grams  AUPI-601  10/2008 ~ 06/07/07  Phillppines YSS Laboratories (8002C) 2025 8550 2025 1.25 13
- trol (B75011 50 35 55 105 NA , , , , ® Astral Pharmaceuticals Industries PIPTAZ 45 grams  AUPI-701 03/2009 08/22/07 Philippines® _ f ) _
NZZ:;;Z r(<(>)7i3 0076)1) > i i 2 e organisms (replicate testing) were directly compared to the current Zosyn Aropindo Pharrra Limiad: Jobactin 4.5 grams  ZBNPB7048 072008 100507 India 12: EZEZ:::Z:: E:ggjg 12.723 22 22 :zz 1; SELECTED REFERENCES
Cellofarm (7100789)' 2.5 5.0 3.0 1.5 -27 formulation purchased from a drug distributor in the USA. Generic piperaCi”in/ SR Tazpen” 8 QI GRUbgtEl AR At =gl Meditrina Pharmaceuticals (07076)' 1:75 3:5 2:5 1:25 13 1. Clinical and Laboratory Standards Institute. (2006). M7-A7, Methods for dilution antimicrobial susceptibility
Eurofarma (121609C) 50 4.0 o5 105 4 tazobactam products (31 samples from 28 |OtS) were forwarded to JMI China Chemical & Pharmaceutical’ Pisutam  2.25grams  58P713  08/2008 11/29/07 Taiwan Meditrina Pharmaceuticals (07077) 56 -0 o o o tests for bacteria that grow aerobically; approved standard - seventh edition. Wayne, PA: CLSI.
1 : : : : Demo S.A. Tazorex 4.5 grams 0701172  08/2008 06/07/07 Greece | | ' ' 2. Clinical and Laboratory Standards Institute. (2008). M100-S18, Performance standards for antimicrobial
Eurof 117968B 2.0 5.0 2.5 1.25 11 f ) anc | . . |
K::; :2116(16(J8030)2 ) i o o o . Laboratories (North Lll?erty, lowa, USA) from. Brazil (fOUI’ .s.am.ples), China (tWO), Eurofarma Pio/Tazo  45grams  121609C  09/2009 1/31/2008 - 21232 Eig?;;f 22 jg :232 11-255 fj . sc,;LIJ:s?eplt/b//;tjl/_ tek;st/ngi, 18tSf1 /nfcci)rrr(';atllonc:;z.{t s:/pp()ézrgg)m;;ﬂ ;NZ)g/nel;P?. CLSI. o N
] ] ] ] : : g - - . - . INICal an aporator anaards Institute. . -AJ. errormance stanaards ror antimicroplial ais
T ert Greece (three), Indla (flve)., Jordan (One), M@XlCO (One), Phlllpplnes (1 0), POrtUgaI Eurofarma Plp/Tazo 2.25 grams 1179688 08/2009 1/31/2008 Brazil Zuventus (GZC 07003)f o5 50 3.0 105 11 SUSCGptlbIllty tests; ap%roved standard - ninth edition. Wayne, PA: CLSI.
2. Mexico (one), Spain (two), and Taiwan (two). FARMA-APS’ Alyle=e - aagEms AU BaEty) ety (FenllgEl Zuventus (GZC 07001) 55 5.0 3.0 15 16 4. Jones RN, Barry AL (1989). Studies to optimize the in vitro testing of piperacillin combined with tazobactam
Shanghai Asia Pioneer Pharmaceuticals Fengtailing 4.5 grams 070302  06/2009 11/29/07 China T A o5 5 0 > 5 . 3 (YTR 830). Diagn Microbiol Infect Dis 12: 495-510.
Conclusions: Activities of - 5T broduct Susceptibility testing: Reference susceptibility testing methods were Hikma Prizma®  45grams  A001  07/2009 11/29/07  Jordan Sh“a 'h _”L\e, P‘f‘ o O::S( t_ T st e . » o '5 5. Jones RN, Fritsche TR, Moet GJ (2008). In vitro potency evaluations of various piperacillin/tazobactam
.OI‘IIC. uSIoNnS: ACTIVITIES O generlc IN rayenous Proaucts can . o . United Laboratories Zhuahi® Pip/Tazo 45grams 70808401 07/2009 11/29/07 China anghal Asia |onefer armaceuticals ( ) : : : : - generic .prod.uct? compared with the contemporary branded (Zosyn®, Wyeth) formulation. Diagn Microbiol
sianificantlv varv as determined by our incremental MIC assav svstem performed as described by the Clinical and Laboratory Standards Institute Demo S.A. (0701172) 25 5.0 25 1.25 23 Infect Dis 61: 76-79.
9 y. _ y _ y y Sy ' _ : _ : TR Kendrick Laboratories Tasovak ~ 4.5grams  6JB030  08/2008 1/31/2008 Mexico ) f ) 6. Kuck NA, Petersen PJ, Weiss WJ, Jacobus NV, Testa RT, Tally FP (1989). Synergistic activity of piperacillin:
(CLSI) documents M2-A9, M7-A7 and M100-S18. Broth microdilution tests FARMA-APS (A005) 2.0 3.5 2.5 1.25 10
Labeled aCtIVIty was hlgheSt fOr the branded pl’OdUCt and nearly a” 31 . , . . Meditrina Pharmaceutica|3b Tazidron® 4.5 grams 07076 02/2009 08/22/07 Greece . o f YTR-830H combinations in vitro and in vivo. J Chemother 1: 105-106.
sampled (19 manufacturers) lots had decreased potencies (-16% overall). used reconstituted product sample vial contents as the stock solution to Meditrina Pharmaceuticals® Tazidron®  45grams 07077  02/2009 08/22/07  Greece Aurobindo Pharma Himited (25RPB7048) = > > 1 ! 7. Lambert PA, Conway BR (2003). Pharmaceutical quality of ceftriaxone generic drug products compared
: : : _ _ Orchid/Zeiss Pharmaceuticals (1517018)f 2.5 5.0 3.5 1.5 -21 with Rocephin. J Chemother 15: 357-368.
Hospital formularies should be warned that using generic products without prepare panels having expanded log, dilution schedules over the MIC range Novafarma Pip/Tazo ~ 4.5grams 0760076  12/2009 1/31/2008 Brazi Vung Shin (TY12T039) e - " e » o |
well-documented equivalences by chemical parameters, biologic tests of 32 to 0.188 ug/ml. The complete dilution schedule was: 32, 28, 24, 20, 16 Orchid/Zeiss Pharmaceuticals™ Zopercin®  45grams 1517018 04/2008 10/05/07 India Ch'g Chemical & Ph cals (58P713) 25 40 20 5 16 - Cackage aerl (3007), Zosyn ualable a WizosyR.eom, accessed rebuary 290 -
related to in vivo bioavailability or direct in vitro potenc ,assa s. could lead 1419 1 O. 8 7 6.5 . 43539592175 15 125 1.0 87.5 O, 75 , 0 6,25 ,O 5, Orchid Healthcare® Piptamate 4.5 grams 1517004 01/2009 08/23/07 India Hil:naa (Ascr):l)?a armacetiticals {5 ) 2'5 6.0 3'0 1'25 :24 0. Pajqua!o;cto AC,/[;ejzmtg' DW (g(l(\ﬁ). ?egg.rlcgzssgtjrstltutlon of itraconazole resulting in sub-therapeutic levels
o y P Yy ysS, COU , 1, 1U, 0, 1,0, 0,4, 0.9, 9, £.9, & .19, 1.9, 1.£9, |, U. , U110, U. y Uu, STADA® Pip/Tazo 4.5 grams A0O01  02/2009 06/07/07 Spain Orehid Hoalthoare (15170041 1'75 3'5 2'0 1'25 = an r_eS'S anee. Tt J ATHMIETon AGEMES S8, 99757, | |
to POOr clinical responses. 0438, 0375, 0313, 025, 0219, 0.188 pg/ml and a growth control. Four strains T Pio/Tazo 4.5 grams A013 I Spain rchid Healthcare ( ) . . . . 10. Rodrlguez CA, Zuluaga AF, Salle.lzar BE, Agudelo M., Yesga O (2004). EngrlmentaI comparison (?f 11 |
. _ o o o - g Novafarma (0760076) 2.5 5.0 3.0 1.5 -27 generic products (GP) of oxacillin (OXA) with the original compound (OC) in terms of concentration of active
(Table 2) were utilized to assay the plperaC|II|n/ tazobactam activity, each YSS Laboratories Vigocid 2.25grams  8001C ~ 10/2008 06/07/07  Philippines Cellofarm (7100789) o5 50 3.0 15 o7 principle (CAP), in vitro activity, and in vivo efficacy, using the neutropenic murine thigh infection model
. - . e : _ YSS Laboratories” Vigocid 4.5 grams 8002C  10/2008 08/23/07  Philippines® ] (NMTIM), Abstr. A-1305. 44th Interscience Conference on Antimicrobial Agents and Chemotherapy (ICAAC),
INTRODUCTION ha"'”9 a reference MIC dilution specified Py the CLS| quality control ranges; YSS Laboratories” Vigocid 45grams ~ 8003C  01/2009 08/23/07  Philippines® Eu:oia::a 212;;522;) 2'2 :'8 22 122 _1‘: Washington, D.C. American Society for Microbiology, 28.
E. coli ATCC 25922 at 110 4 Ug/ mI, E. coli ATCC 35218 at 0.5 to 2 Ug/ mI, P. YSS Laboratories® Vigocid 2.25 grams 8004C  02/2009 08/23/07  Philippines® K:nOd:ckT_aboratories 6JB030) 2'0 4'0 2'5 1'25 A 11. Schito GC, Keenan MH (2005). Predicting the clinical efficacy of generic formulations of ceftriaxone. J
' b Ui - ' ' ' ' ] Chemother 17 Suppl 2: 33-40.
The Combination Of the B'IaCtamase |nh|b|t0r taZObaCtam W|th piperaCiIIin was aeruglnosa ATCC 27853 at 1 tO 8 “g/ml and S aureus ATCC 29213 at 025 tO Yung Shl: TaplmyCI(r; 223 grams - TY12T039 - 05/2010 - 11/23/07 Talw.an a. Overall % change (four assay organisms) compared to control potency, NA = not applicable (control) and EQ = equivalent. 12. Wetterich U. Mutschler E (1995) Quality of cefotaxime sodium preparations. Arzneimittelforschunag 45: 74-
- o - - 2 yg/ml. All strains were tested in triplicate on the same day from fresh stock Zuventus lezeitin™  axplElins  EAO ULy WEibs IR India b. GLSI control range at 1-4 jg/ml. - ’ - y prep - g 4
approved by the Un|ted StateS FOOd and Drug Adm|n|Strat|On (USA'FDA) IN . . . . Zuventus® Tazotum® 4.5 grams GZC 07001 01/2009 10/05/07 India c. CLSI iogt;olgang(el at E{).t5—2 |;g|<jmrl],. hr?wever this is an MIC produced using fixed 4 pg/ml of tazobactam not an 8:1 ratio which would be 80.
1993. The original worldwide sponsor/developer of this product (trade name solutions (six separate testing events) and the lowest reproducible MIC value 2. DOT —date of test; six dates, 4. CLS! control range at 1-8 pg/ml. 13. Zuluaga AF, Salazar BE, Loaiza SA, Agudelo M, Vesga O (2004). Therapeutic equivalence (TE) with the
® : : - - - : ® b. From Jones et al. Diagn Microbiol Infect Dis 2008; 61: 76-79. e. CLSI control range at 0.25-2 pg/ml. original compound (OC) of 8 genetic products (GP) of ampicillin (AMP) determined in the neutropenic
Zosyn or Tazomné) was V.Vyejch Pharmaceutlcals .(Phlladellphla, .P.A), while the was used for calculation of the product lot potency compared to the Zosyn . From Astal PharmaceutcalIndustris (ndia) via United Laboratories nc. (Mandaluyong Gty " From Jones ot al. Diagn MicrobiolInfect Dis 2008; 6t: 76-79. murine thigh infection model (NMTIM), Abstr. E-2033. 44th International Conference on Antimicrobial
patent rights to this combination varies geographically. Piperacillin/tazobactam (Wyeth) contemporary product control (lot B75011). ' e e 7 o TR ’ ’ S Agents and Chemotherapy (ICAAC), Washington, D.C.,




