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AMENDED ABSTRACT MATERIALS AND METHODS '

Doripenem exhibited excellent activity against non-fermentative Gram-negative

bacilli (MICs, 0.5 ug/ml), H. influenzae (MICgy, 0.25 ug/ml) and M. catarrhalis (MICy,

Meropenem and doripenem were the most active carbapenems against B. cepacia

Table 3. Comparative antimicrobial activity of doripenem (S-4661) tested against non-fermentative

Gram-negative bacilli, H. influenzae and M. catarrhalis strains.

with MICsg00, Of 2 and 4 pg/ml, and 2 and 8 pg/ml, respectively, followed by imipenem

Background: DOR is a broad-spectrum parenteral carbapenem with promising potency and A totgl of 16,008 non-dup.licate conseputive clinical isolates were submitted from greater than 70 0.03 pg/ml). All of these pathogens had doripenem MIC results at < 2 pg/ml, except MIC (ug/ml) % by category*
pharmacokinetic characteristics that is in clinical trials. We summarize the results of testing DOR medical ce.n.ters located in .the Amerlcas and Europe as part of a gllobal survglllance program. _ _ , (4 and 8 pg/ml); S. maltophilia were very resistant to tested agents and particularly Organism (no. tested) Antimicrobial agent 50% 90% Range Susceptible Resistant
and combarators aqainst contemporary isolates oriinating from North America. Europe and Latin Isolates originated from patients with documented bloodstream, respiratory, skin and soft tissue, a subset of multi-drug resistant Acinetobacter spp. and Pseudomonas spp. Acinetobacter spp. (153) Doripenem 03 ] 001616 o
P g porary g g , p and urinary tract infections. The distribution of species and strains was as follows: Enterobacteriaceae (Table 3) refractory to carbapenems (data not shown) Ertapenem 4 -8 <0.06->8
America. (6,240 strains); Pseudomonas aeruginosa (829 strains); Acinetobacter spp., (155 strains); ' ry P ' Imipenem <0.5 2 <0.5->8 92.3 71
Stenotrophomonas maltophilia (80 strains); Burkholderia cepacia (20 strains); Aeromonas spp. Meropenem 1 8 <0.016->16 89.7 7.7
Methods: The collection included 16,008 non-duplicate clinical isolates submitted to the international (44 strains); Haemophilus mf!uenzae (1 ,85_3. StralnS),. Moraxella catarrhalis (108 Stral.ns); Table 1. Antllmlcroblal activity of .dorlpenem (.S-4661) and five otl'.ler broad-spectrum B-lactams tested Table 2. Antimicrobial activity of doripenem (S-4661) tested against Gram-positive organisms, compared Cefepime 8 >16 <0.12->16 57.4 29.7
_ o _ . . Staphylococcus spp. (3,711 strains; 3,002 oxacillin susceptible); Enterococcus spp. (1,474 strains); against contemporary wild-type strains of Enterobacteriaceae. to selected B-lactam agents. Piperacillin/Tazobactam 32 >256 <0.12->256 49.7 43.9
DOR surveillance program (2003). MIC values for > 10 antimicrobials were determined using streptococci (1,435 strains; four groups); and other Gram-positives (59 strains). P. aeruginosa (829) Doripenem 0.5 8 0.03->16
reference methods. A tentative DOR breakpoint of < 4 ug/ml (0.25 pg/ml for S. pneumoniae [SPN]) MIC (ng/ml) %0 by category" MIC (ug/ml) % by category" Ertapenem 8 >3 0.12->8
was used for ¢ omp arative purposes ag ainst other ca rbapenems. A|| strains Were. tested by the reference broth microdillution method (NCCLS, 2003) in .M ueller- Orgal'lism (no. tested) Ant?microbial agent 50% 90% Range Suscelb)tible Resistant Organism (no. tested) Antimicrobial agent 50% 90% Range Susceptible Resistant Imipenem 1 -8 <0.5->8 80.7 135
Hinton broth (with 5% lysed horse blood added for testing of streptococci and Haemophilus Test E. coli (3,023) Doripenem 0.03 0.03 <0.008-1 - Meropenem 0.5 16 0.016->16 83.5 11.7
. . . . . .. . . Ertapenem <0.06 <0.06 <0.06-4 99.9 0.0 Staphylococcus aureus Doripenem 0.06 0.06 <0.008-4 - )
Medium for testing of H. influenzae) against a variety of antimicrobial agents representing the = = = oxacillin-susceptible (2.705) | Ertapenem ol 025 0068 005 00 Cefepime 4 >16 <0.12->16 76.6 11.6
Results: Antimicrobial activities of DOR and other carbapenems vs. selected isolates are in the most common classes and examples of drugs used in the empiric or directed treatment of the Imipenem <0.5 0.5 <0.5->8 =999 <01 P ’ Imipinem 0 05 054 100.0 00 Piperacillin/Tazobactam 8 256 <0.12->256 81.8 18.2
table: indicated pathogen. Dry-form microdilution panels and broth reagents were purchased from TREK zdef“’penem 0.016 0.03 =0-008-2 100:0 00 Meropenem o2 o 00164 100.0 0.0 Haemophilus influenzae Doripenem 0.06 0.25 <0.008-2
. . . . . . . i <0.12 <0.12 <0.12->16 97.6 2.0 ' ’ ’ ’ ' .
Diagnostics (Cleveland, OH). Interpretation of quantitative MIC results was in accordance with P_e P mfjﬂ - - - e . " Piperacillin/Tazobactam | 5 01264 99 8 o B-lactamase-negative (1,426)| Meropenem 0.03 0.12 <0.008-0.25 100.0
. . . . . e 1peracillr azobactam SULZ- . . .
NCCLS (2004) criteria. Enterobacteriaceae with elevated MICs (= 2 yg/ml) for ceftazidime and/or P o7 Dp . s o ST Ceftriaxone 4 4 0.5->32 98.9 0.3 Ceftriaxone <0.008 0.016 <0.008->16 99.9
MICy, (%o susceptible; S) ceftriaxone and/or aztreonam were considered as extended-spectrum R-lactamase-producing et EZ:?::: <(; 06 <(; 06 <'0 06'_>8 08.8 08 Cefepime 2 4 <0.12->16 99.0 0.5 Cefepime <0.06 0.12 <0.06->8 99.8
Organism (no.) DOR Meropenem Imipenem phenotypes according to NCCLS (2004) criteria; confirmatory disk-approximation tests were imipenen - (;5 B (;5 ; 0 o 99-7 0.3 Levofloxacin <0.03 <0.03 <0.03-0.12 100.0
: : TH : o : - - - ' ’ Coag.-neg. staphylococci Doripenem 0.03 0.06 <0.008-8 H. hilus i Dori 0.12 0.25 <0.008-1
S. aureus Oxacillin-S (2,705) 0.06(100.0) 0.12(100.0) <0.5(100.0) subsequently peﬁormed. Quiality control stralps utilized included Escherichia coli ATCC 25922 Meropenem 0.03 0.03 0.008-16 0.6 o et 097 | Do . - o o N aemophilus mﬂ@zae oripenem
and 35218, P. aeruginosa ATCC 27853, H. influenzae ATCC 49247, Staphylococcus aureus . ] . B B-lactamase-positive (398) | Meropenem 0.03 0.12 =0.008-0.25 1000
CoNS Oxacillin-S (297) 0.06(99.7) 0.12(99.7) <0.5(100.0) ) . Cefepime =012 ! =012-216 923 o Imipenem <05 <05 <051 100.0 0.0 Cefiriaxone <0.008 <0.008 <0.008-2 100.0
a ATCC 29213, Streptococcus pneumoniae ATCC 49619 and Enterococcus faecalis ATCC 29212. Piperacillin/Tazobactam ) - 0125256 982 %6 Meropenern o1 o1 o6 01 00 Cotrino = 0 y _0.12 : 0 o 100.0
SPN (885) 0.5(82.1) 0.5(81.4) <0.5(-) P. mirabilis (307) Doripenem 0.12 0.25 0.016-0.5 Piperacillin/Tazobactam 0.25 1 <0.12-4 100.0 0.0 . I; ‘ ;0'03 <(; 0 <;0'3 006 100'0
. inﬂuenzae (1,853) 025(1000) 012(1000) 1(1000) Ertapenem <0.06 <0.06 <0.06-4 99.6 0.0 Ceftriaxone 2 4 <0.25-32 98.3 0.0 7 la catarrhalis (108) Devf) oreem ;(;16 _003 ;0.00;; ;)5 '
. Imipenem | 2 <0.5-8 99.7 0.0 Cefepime 1 2 <0.12-8 100.0 0.0 oraxetia catarriats oripenem ' ' =0ARe
E. coli (3,023) 0.03(100.0) 0.03(100.0) <0.5(100.0) R E S U L T S Meropenem <0.008 <0.008 <0.008-0.12
Meropenem 0.06 0.06 0.016-1 100.0 0.0
Klebsiella spp. (1,107) 0.06(99.5) 0.03(99.6) <0.5(99.7) Cefepime <0.12 <0.12 <0.12->16 98.0 1.6 E. faecalis (1,206) and Doripenem 4 8 <0.008->16 Cefiriaxone 0.12 0.5 <0.008-1
R facei _ Cefepi 0.5 1 0.06-4
Enterobacter spp. (601) 0.12(100.0) 0.12(99.6) 1(99.7) - Doripenem was very active against strains of Enterobacteriaceae (MICgs, 0.03 PiperacillinTazobactam | 023 : Bl %4 09 eihernenducetin spp. (10) | Eriapenem X N VN . )
909, M- Citrobacter spp. (136) Doripenem 0.03 0.06 ~0.008.2 Imipenem 1 4 <0.5->8 Levofloxacin <0.03 0.06 <0.03-0.12
P. aeruginosa (829) 8(867) 16(835) >8(807) — 05, med|an MICgo, 006 IJg/ml), (Table 1) Ertapenem <0.06 0.12 _<0 06-4 992 0.0 Meropenem 8 16 <0.008->16 a.  Susceptibility criteria of the NCCLS [2004].
Acinetobacter spp. (1 55) 4(903) 8(897) 2(923) Imipenem _<0 5 ] ;0 558 99 3 07 Ampicillin 2 4 <1->16 97.6 2.4 b. -=No breakpoints have been established by the NCCLS [2004].
- T ' ' Levofloxacin 1 >4 0.12->4 61.1 37.6
a. Susceptible breakpoint not tested. . . . . . . Meropenem 0.03 0.06 <0.008-4 100.0 0.0 )
P P «  Against confirmed ESBL-producing E. coli (121 strains) and Klebsiella spp. (155 Cofepime 012 . 012216 978 - Vancomyein ! 2 0-25-16 929 33
_ . . . . strains), doripenem and meropenem had identical MICy, values of 0.06 pg/ml Piperacillin/Tazobactam 2 32 e 88.2 4.4 E. faccium (198) Doripenem 16 >16 0.03->16 C 0 N C L U S I 0 N S
Conclusions: DOR is a potent carbapenem with a spectrum resembling currently marketed anti- _ _ _ _ Enterobacter spp. (601) Doripenem 0.06 0.12 <0.008-4 Ertanenem . - 8.8
_ N _ _ (E. coli) and 0.12 pg/ml (Klebsiella spp.), which were lower than either ertapenem Er 0,06 | 0,068 06.8 3 P
pseudomonal carbapenems, but with documented enhanced activity against some non-fermentative o _ _ _ apetiemn = = ' ' Imipenem >8 >8 1->8 _ _ _ _ _ . _
, o , o , or imipenem and only two-fold higher then ESBL negative strains (data not Imipenem <0.5 1 <0.5->8 99.7 0.2 Meropenem >16 >16 4->16 . Results of this 2003 international surveillance program identified doripenem as
Gram-negative bacilli. Like other carbapenems, DOR displays excellent activity against contemporary o o _ o Meropenem 0.03 012 <0.008-8 99.8 0.0 Amoicill 16 16 116 06 904 tent b ith t f activit bli f keted
linical isolat shown). The inhibitor combination piperacillin/tazobactam had markedly reduced , . ' e ‘ ‘ mperin = - ‘ a potent carbapenem with a spectrum ot activity resembling currently marketed,
clinical isolates. o Cefepime <0.12 4 <0.12->16 95.7 32 Levofloxacin 4 4 1-=4 71 873 Pseudomonas-active carbapenems such as imipenem and meropenem.
activity in these subsets. Piperacillin/Tazobactam 2 64 <0.12->256 81.4 8.7 Vancomycin >16 >16 0.5->16 28.4 70.6
Serratia spp. (187) Doripenem 0.12 0.25 0.03-1 . . . . .
Ertapenem 006 012 0.06.0.5 1000 00 S, pneumoniae (885) Doripenem 0.016 05 £0.008-1 . Doripenem's potency was superior qverall t(? oth.er carbapenems primarily versus
B A C K G R O U N D . Against Gram-positive cocci, doripenem was potent against methicillin-susceptible Imipenem <05 i <0.5-8 99.5 0.0 Ertapenem <0.06 0.5 <0.06->8 99.7 03 many non-fermentgtlve Gram-negative bacillus isolates and some Gram-positive
S (MICgo, 0.06 pg/ml) and methicilli tible CONS (MICq, 0.06 Heropenem o - 0016:025 1000 00 mipenem =03 =03 =031 - 06 cocci (streptococci).
. aureus 90, U. pg/mi) ana metnicilin-susceptible Lo 90, U. Cefepime <0.12 0.5 <0.12->16 95.7 43 Meropenem 0.016 0.5 <0.008-2 81.4 5.1
: - - - Penicillin <0.03 2 <0.03->4 67.9 16.1 , : : : : : .
- +)- . . . o . i illi - - - ° - -
Doripenem (formerly S-4661) is a parenteral carbapenem with the chemical formula of (+) ug/ml). In contrast, E. faecalis were marginally inhibited by doripenem (MICsoso _ - lf;lpe.racﬂlm/Tazobactam 0212 325 ogozzf6 89.8 1.6 Cufsiaxone —02s 1 s or s 0s Doripenem was active against ESBL producing E. coli and Kleps:ella spp.; unlike
(4R,5S,6S)-6-[(1R)-1-1hydroxyethyl]-4-methyl-7-0x0-3[[3S,5S)-S-(sulfamoylaminomethyl) pyrrolidin- _ ndole-positive Proteae (148) | Doripenem : : 05 Cefepime <0.12 { <0.12-4 94.9 0.5 ertapenem, MIC values for doripenem and meropenem only increased two-fold
_ _ _ _ at4 and 8 pg/ml, respectwely; Table 2)_ Ertapenem <0.06 <0.06 <0.06-0.12 100.0 0.0 aqainst these resistant strains
3-yl]thio]-1-azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid monohydrate that confers R-lactamase Imipenem 5 4 <0.5-4 100.0 0.0 9 '
- ’ ’ viridans gr. streptococci (140) | Doripenem 0.03 0.5 <0.008->16
stability and resistance to inactivation by renal dehydropeptidases. Earlier in vitro studies on this Meropenem 0.06 0.12 0.016-0.5 100.0 0.0 Ertapenem 0.12 | <0.06-4 . | dori 0 off d t : ¢ t d
«  Doripenem was very active against S. pneumoniae (MICs,, 0.016 pg/ml and Cefepime <0.12 025 <0.12->16 99.3 0.7 . s 0 054 n summary, doripenem appears to ofter advantages In potency, spectrum an
new carbapenem have shown the compound to have a spectrum and potency versus Gram- mipenem <0. <0. =0. 1T
. . Pineracillin/Tazobactam 0.5 4 <0.12-64 99,3 0.0 stability to R-lactamases when compared to currently marketed carbapenems
" : - - : o , MICg, 0.5 pug/ml), viridans group streptococci (MICs, 0.03 ug/ml and MICyg, 0.5 P = Meropenem 0.06 0.5 <0.008->16 90.7 : .
positive cocci most similar to imipenem, and a Gram-negative activity most like meropenem (e.g. Salmonella spp. (530) Doripenem 0.06 0.06 0.016-0.25 Penicillin 0.06 5 <0.016-32 65.7 79 and other extended spectrum R-lactam agents. Continued development in human
2- to 4-fold greater than imipenem). A particular feature, attributed to the side chain at position Hg/ml), and B-haemolytic streptococci (MICso, = 0.008 pg/ml and MICy,, 0.03 Ertapenem <0.06 <0.06 <0.06-0.12 100.0 0.0 Ceftriaxone <0.25 1 <0.25-8 90.7 2.9 clinical trials appears warranted.
: - : . - . : : i i~illi i e Tmi <0.5 <0.5 <0.5-2 100.0 0.0 Cefepi 0.25 1 <0.12-8 90.7 14
2, is greater activity among non-fermentative Gram-negative bacilli having multi-drug resistances. pg/ml). Increased resistance to penicillin among S. pneumoniae and viridans Mmlpenem oo oo e 1000 00 cepime
. . . eropenem . . .016-0. . .
However, this new 1R3-methylcarbapenem like other carbapenems, remains unstable to the L1 group streptococci resulted in somewhat elevated doripenem results, but all Cefepime <0.12 <0.12 <0.12->16 974 0.6 R-haemolytic streptococei (397)| Doripenem <0.008 0.03 <0.008-0.25 S E L E C T E D R E F E R E N C E S
enzyme produced by Stenotrophomonas maltophilia and metallo-R-lactamases MICg, values remained < 0.5 ug/ml (Table 2). Piperacillin/Tazobactam 4 4 0.5->256 96.0 36 Ertapenem =0.06 =0.06 =0.06-1 100.0
. Shigella spp. (161) Doripenem 0.03 0.0 0.016-:0.06 Imipenem <0.5 <0.5 <0.5-1 gzeﬁ%o\i‘v;lgi’ea,rp ;A£81S§g:11256 Blosser-Middleton RS, Karlowsky JA. (2004). In vitro antimicrobial activity of doripenem, a new carbapenem. Antimicrobial Agents and
M 0.008 0.06 0.008-0.5 100.0 ' '
f ( Ertapenem <0.06 <0.06 <0.06 100.0 0.0 Pefr:lrizli)lfl::m iO 016 0.06 S<0 016-1 99 7 Jones RN, Huynh HK, Biedenbach DJ. (2004). Activities of doripenem (S-4661) against drug-resistant clinical pathogens. Antimicrobial Agents and Chemotherapy 48:3136-
In this report, we summarize the results of an international (North America, Europe, and Latin R : : < : Imipenem <0.5 <0.5 <0.5 100.0 0.0 = : =0UEe - 3140.
) ) ) . .. ) Several other organisms were also Susceptlble (M IC’ =4 IJg/mI) to dorlpenem Meropenem 0.03 0.03 0.016-0.03 100.0 0.0 Ceftriaxone <0.25 <0.25 <0.25-16 99.2 Jones RN, Huynh HK, Biedenbach DJ, Fritsche TR, Sader HS. (2004). Doripenem (S-4661), a novel carbapenem: comparative activity against contemporary pathogens
Amerlca) surveillance teStlng program comparing the aCt|V|ty of dorlpenem and Currently marketed . . . P ) : ) : : ) Cefepime <0.12 <0.12 <0.12-16 99 5 including bactericidal action and preliminary in vitro methods evaluations. Journal of Antimicrobial Chemotherapy 54:144-154.
: P : : s : InCIUdIng Aeromonas Spp (MIC50’ 05 IJg/mI)’ MICfOCOCCUS Spp (MICQO’ 012 Cefepime 0.25 0.5 =<0.12-1 160.0 0.0 _ _ _ Mushtaq S, Ge Y, Livermore DM. (2004). Doripenem versus Pseudomonas aeruginosa: in vitro activity against characterized isolates, mutants, and transconjugants and
carbapenems with other antimicrobial agents against contemporary, clinical isolates (2003). A . _ _ Piperacillin/Tazobactam 5 4 0.25-8 100.0 0.0 o Susceptiblity eitera of the NCCLS [2004] resistance selection potential. Antimicrobial Agents and Chemotherapy 48:3086-3092.
total Of 16,008 baCterial StrainS were teSted by reference NCCLS [2003] methOdS Wlth SUSCGptibi"tieS Hg/ml), LISteI’Ia Spp (MICgo, 025 IJg/mI) and BaCI”US Spp (MIC50, 006 I.Jg/ml)’ a.  Susceptibility criteria of the NCCLS [2004]. b. - =No breakpoints have been established by the NCCLS [2004]. ls\lt:;t;(()jr;arlj(;,\;’);jxgt?/\e};%gligi;?’illéaé)&r"atory Standards. (2003). Methods for dilution antimicrobial susceptibility tests for bacteria that grow aerobically, sixth edition. Approved
) . ) ) . b. - =No breakpoints have been established by the NCCLS [2004]. .S ible breakpoint n d. . S .
to comparator agents interpreted by NCCLS breakpoint criteria [2004]. but not Corynebacterium spp. (MICq, > 16 pg/ml; data not shown). o Pueceptibie brestpominot feste National Committee for Clinical Laboratory Standards. (2004). Performance standards for antimicrobial susceptibility testing. M100-S14. Wayne, PA:NCCLS.




