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Antimicrobial activity of a novel dihydrofolate reductase, iclaprim, tested against clinical strains
of Enterobacteriaceae: results from the International Study of Iclaprim Susceptibility (ISIS)
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Iclaprim is a novel dihydrofolate reductase (DFHR) inhibitor belonging to the diaminopyrimidine Table 1. Activity of iclaprim and comparator agents tested against Enterobacteriaceae CO N C LU S I O N S

ABST R ACT class of antibiotics for which trimethoprim (TMP) is the most well-known representative. TMP from the USA and Europe.
IS frequently used In combination with sulfamethoxazole (SMX) and this combination has Organism (no.tested)/ % susceptible/ _ - - _ _ _
| | o - been used in clinical practice for almost five decades. SMX is highly synergistic with TMP as Antimicrobial agent resistant® < Iclaprim exhibited good activity against many strains of E. coli,
Backg;ound. ICIaprllm ICL) 1s a dlalﬁlnopyrlm aine COTpOUﬂlC.j for 1V a result of inhibition of two sequential enzymes in the folate pathway, thereby enhancing the E. coli (107) K. pneumoniae and Enterobacter spp. with an overall MIC,,
and . O use, | with expandlecljl a(?t vity - against GraT—pC?SIt ve anc potency and bactericidal activity as well as reducing the potential for resistance development. capim ° >S 0-25>8 - against the Enterobacteriaceae species in this study of 2 pg/mL.
‘”993“\’9 organisms.  Ihe ?Ctlv ty of ICL was teslted against - clinica However, SMX is often associated with allergic reactions. In contrast, iclaprim by itself shows a ?met:oprfm/ P— gfz >6: 061023_>684 Ziijéj Basod o 4 and extensive distributi ¢ lanrim int
— — o . . o o . . rimethoprim/sulfamethoxazole . > .03—> . .
stralnns. of EN colllected n the USA and EU Iin 2005 to further botent activity against a variety of pathogens and exhibits a potent bactericidal action against e : - —— e <> based on the rapid and extensive !s ri _u ion Of IC aprl_m INto
define its Gram-negative spectrum. methicillin-susceptible and -resistant Staphylococcus aureus, Streptococcus pneumoniae and Cofazolin 5 15 {30 83.0 /8.4 key compartments of the lungs, studies aimed at assessing the
- ~ important respiratory tract infection (RTI) pathogens. Cefuroxime 4 16 <1->30 8.7 / 6.5 clinical utility of iclaprim in the treatment of pneumonia infections
Methods: 312 strains from the USA (154) and Europe (EU, 158) were | | | | P » » o 014 /56 G0 caused by these pathogens may be warranted.
susceptibility (S) tested by CLS|I broth microdilution method against A recent bronchial alveolar lavage study showed that in healthy subjects the concentrations P » » R 055/ 57 0.5
ICL and 12 comparators. All Enterobacteriaceae (ENT) strains were of iclaprim in the epithelial lining fluid and alveolar macrophages were about 20 and 40 Gentamicin 05 1 20.5-216 94.4 /56
collected from bloodstream infections in 47 hospitals located in the times higher than in plasma, respectively. Tetracycline <2 >16 =2>16 re9/2r REFERENCES
USA (23) and :U (24 in 12 Countﬂes) | | o | | | Levofloxacin <0.12 >4 <0.12—>4 82.2/17.8
In the presented study, we evaluated the in-vitro activity of iclaprim tested against K. preumoniae (104
- : ' ' ' . ] 1. Andrews J, Honeybourne D, Ashby J, Jevons G, Fraise A, Fry P, Warrington S, Hawser S and Wise R. Concentrations in plasma, epithelial lining fluid, alveolar
Results: CL was more aCtive against E CO//' =1ale K pneumonl'ae Ente ObaCterlaCleae strains  collected  from NOI’J[.'] American (Lﬂltedl States [L SA]) and Iclaprim 2 >8 1—>8 -/ - macrophages and bronchial mucosa after a single intravenous dose of 1.6 mg/kg of iclaprim (AR-100) in healthy men. Journal of Antimicrobial Chemotherapy
European medical centers as part of the International Study on Iclaprim Susceptibility (ISIS) Trimethoprim 0.5 >64 0.25->64 70.2/29.8 20075 in press. | - | |
(I\/|CSO’ 2 Jg/ M I_) COmpared 'tO E C/Oacae (I\/”CSO’ 4 Lg/ M I_, See table) T . Timethoprim/sulfamethoxazols 1 . 0 0rs B 2. Clmgal snd Labo;)atodry Star\}\c/zlards IrF1)/sA\t|ttCJ>tf.Sl(2006) M7-A7, Methods for dilution antimicrobial susceptibility tests for bacteria that grow aerobically; approved
, , , , , , , surveliance proaram. : UOo— : : standard - seventh edition. Wayne, PA: .
S| ”ﬂllar |C L I\/”C d|Str|bUt ONsS aﬂd S rates fOr trmet quf 2 (l_M 3) PIOS Tetracycline <0 16 <216 788 /010 3. Clinical and Laboratory Standards Institute. (2007) M100-517, Performance standards for antimicrobial susceptibility testing, 17" informational supplement.
; s o Wayne, PA: CLSI.
and CO-trimoxazole (l_v -/ SMX) Were observed Ir NS USA Levofloxacin <0.12 >4 <0.12—>4 88.5/10.6 4. Hav)\//ser S, Lociuro S and Islam K. Dihydrofolate reductase inhibitors as antibacterial agents. Biochemical Pharmacology 2006; 71:941-8.
= O D O s - - -1_ 5. Huovinen P. Resistance to trimethoprim-sulfamethoxazole. Clinical Infectious Diseases 2001; 32:1608-14.
COmpared tO _U Overal S rates WEre 68 A) fOr TM and 69/0 fOr M ETH 0 DS Amoxicillin/ clavulanic acid N 16 =192 o8t 6. Lee JC, Oh JY, Cho JW, Park JC, Kim JM, Seol SY and Cho DT. The prevalence of trimethoprim-resistance-conferring dihydrofolate reductase genes in urinary
™ D/SMX, varying from 63 and 04% among E. coll to 71 and 72% T Cefazolin 2 >32 <1->32 73.1/25.0 isolates of Escherichia coli in Korea. J Antimicrob Chemother 2001; 47:599-604.
: : : : Cefuroxime o >30 <1—>3D 75.0/19.2 (23.1)° /. Schn'e'ider P, Hayvser S and Islam.K. Ilclaprim, a novel diaminopyrimidine with potent activity on trimethoprim sensitive and resistant bacteria. Bioorganic and
among E. cloacae, respectively. Among E. coli, rates of ciprofloxacin Bacterial isolates: A total of 312 clinical strains were evaluated, 107 E. coli (54 from USA . - : Medicinal Chemistry Lefters 2003; 13:4217-21. -
(Cl 3) reS-S_tarlce (q) and :S BI_ heﬂO’[ e res eC"ivel were _I 5 ard Ceftriaxone <1 >32 <1—>32 76.9/14.4 (24.0) 8. Sorbera LA, Castaner J and Rabasseda X. Iclaprim. Drugs of the Future 2004; 29:220-5.
5 | — Op | _yp ) | p - y’ | and 53 from European medical Cen’[ers), 104 Klebsiella pneumon/ae (50 from USA and 54 Ceftazidime » 16 1-516 817 /14.4 9. Then RL. Antimicrobial dihydrofolate reductase inhibitors—achievements and future options: review. Journal of Chemotherapy 2004; 16:3-12
5/; i tl”el USA and 20 anc 9/oO|n _:U’ while among K. ,Oneumi)n/ae from European medical centers) and 101 Enterobacter cloacae (50 from USA and 51 from Gentamicin <0.5 >16 <0.5->16 85.6/14.4
CIP-R varieo fro;no 6. (USA) to 19% (:Lj) ? d_ the p eval?nclel of ESBL —uropean medical centers). All organisms were collected between 2004 and 2006. Sources Enterobacter spp. (101)
phenotype was 3 OA) n the USA gnd 32% 1r :U'. A t? e Laz'dl)me (CAZ) of infection consisted of bloodstream, skin and soft tissue, respiratory and patients claprim ! - 15 7
was observed in 24% of E. cloacae in the USA and higher in EU (39%). hospitalized from pneumonia. :lmet:opnm/ Ifthl ; . >6: 00.2056—>684 2 ijii:
rimethoprim/sulfamethoxazole . > 06— . .
Cumulative % inhibited at ICL MIC (ug/mL) of : Susceptibility testing: MIC values were evaluated by Clinical and Laboratory Standards Tetracycline <2 >16 <2—>16 72.3/21.8
Organism (no.) Institute (CLSI, formerly the NCCLS) broth microdilution method per M7-A7 [2006]. Interpretive CEiiEein =0.12 >4 =0.127>4 842/ 119
: - : : Amoxicillin/clavulanic acid >32 >32 <1-—>32 3.0/ 93.1
E. coli (107) criteria for comparator compounds and quality control ranges for all compounds were those . S —
: _ fazolin 32 32 2—>32 . /.
E. cloacae (101) Ceftriaxone < >32 <1->32 62.4 / 25.7
R ES U LTS Ceftazidime < >10 <1->16 64.4/31.7
i o , _ Gentamicin <0.5 >10 <0.5—>16 82.2/15.8
Conclusions: Overall, ICL (MIC_,, 2 pg/mL) activity against ENT Al Enterobacteriaceas (312)
. . i S .
was only slightly less than that of TMP (MIC,, 0.5 pg/mL) which e Iclaprim exhibited good activity against Enterobacteriaceae with an overall MIC,, of claprinm 2 >8 0.25->8 /-
5 o) TNP . .
demonstrated a spectrum (68% 5) comparable 1o MP/SMX 2 pg/mL and MIC_s against Escherichia coli, K. pneumoniae and Enterobacter spp. TSR 0.5 ~64 O.12->04 6r.9/32.1
0 ' 0 ' + icilli i i -
(69%) and Cefblroxme (67%), but superior to amoxicillin/clavulanate of 2, 2 and 4 pg/mL, respectively (Table 1). Trlmeth0|.or|m/sulfamethoxazole 0.12 >8 0.03->8 69.2/30.8
(5‘] %) and CefaZOl N (54%) Tetracycline <2 >10 <2—>106 4.7 /234
e TMP/SMX combination (MIC_, 0.12 pg/mlL) was four- to eight-fold more active than L evofloxacin <0.12 >4 <0.12—>4 84.9/13.5
TMP alone MIC,_,, 0.5-1 pg/mL), which in turn was four-fold more active than iclaprim Ameglineamarie eeio 8 >32 =1=>32 °1.0/37.5
INTRO D U CTI O N (MIC.,, 2-4 pg/mL). Susceptibiity rates for TMP/SMX and TMP were overall very efazoln ° i~ =170 055 /420
L , , , , , Cefuroxime 4 >32 <1—>32 67.3/25.6
similar against the Enterobacteriaceae species evaluated, which only varied from |
62.6 to 63.6% for E coli from 70.2 to 72.1% for K  pneumoniae, and from - - — = Do
Iclaprim is a novel investigational drug that is being developed for serious Gram-positive . .St 2 SC} fo -y b z‘ ’ N '1) P - P ’ Gl e < >16 16 80.8/16.3
L . . . 310 72 or Enterobacter spp.(Table 1). o ) 0.5
bacterial infections. The compound has been granted fast track product designation and has ’ PP Sentamicin — - 10 =)o~ 10 5r5/ 119

recently completed two pivotal Phase Il clinical studies in complicated skin and skin structures * [n general, isolates from the USA showed susceptibility rates slightly higher than + Criteria s published by the CLS [2006].

: : . : - = No criteria have been established by the CLSI [2007].
iNfections (cSSSI). those from Europe for most antimicrobial agents tested. “Percentage of isolates with ESBL phenotype (MIG =2 g/mL). [CLSI. 2007
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