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A B ST RA CT Healthcare-associated (HA-MRSA) infections have long been known Molecular characterization of CA-MRSA. PCR amplification of Panton- Table 1. MIC frequency distributions of the investigational agent PTK796 tested Table 4. Comparison of in vitro activity of selected antimicrobial agents tested
as a serious problem among very ill patients and have been very Valentine leukocidin (PVL) genes (lukF-PV and lukS-PV) was against 325 S. aureus isolates. SRt SRS (220 S,

Background: PTK796 (PTK) is a novel aminomethyleycline currently prob!emqtic regarding t.rea.tment. Some thgrapeutic options have performeq with primers published elsewhere. The isolat_es were | Collectiondgroup - Cumu(;a;i;/e % of Ztrza;ns inhibi(t)e: at MIC (plg/ml) of : Antimicrabial agent e e range %fg;gte;:itgle/
under clinical development. PTK activity was evaluated against required intensive monitoring of adverse side effects such as characterized for the type of SCCmec gene cassette using a multiplex (no. tested) <0. . . . . . = == =
methicillin-susceptible (MSSA) and -resistant S. aureus (MRSA), including ototoxicity, nephrotoxicity, severe colitis and muscle weakness. In PCR strategy. The mecA gene was amplified as part of the multiplex MSSA? (54) 0.0 22.2 85.2 100.0 Oxacillin -8 -8 8_>a N
multidrug-resistant strains from documented hospital-acquired (HA) more recent years, community-associated MRSA (CA-MRSA) has PCR to serve as an internal control. PCR products were separated on LEJSA (27)27 8'8 ;3'2 ::'z 188'8 Doxycycline 0.12 1 0.06 — 16 95.5/1.3
infections and community-associated (CA) infection isolates. come to the forefront of clinical consideration and has also become a 2% agarose gel in TAE buffer on Criterion Sub-cell GT system (Bio- ’ A_ul\;csse ;b (4)17) 0.0 149 63.8 o5 7 o5 7 100.0 Tigecycline® 0.12 0.25 0.03-0.5 100.0/ -
Methods: 325 S. aureus were collected from bloodstream, skin and skin serious therapeutic concern. CA-MRSA commonly causes wound Rad, Hercules, CA) and stained with ethidium bromide. SCCmec USA (22) 0.0 13.6 63.6 90.9 90.9 100.0 Azithromycin >32 >32 0.5=>32 13.8/86.2
structure, CA and HA pneumonia in USA (35 sites) and European (EU, infections and it is recognized as the most problematic pathogen types were assigned based on the number and sizes of the amplicons Europe (25) 0.0 16.0 64.0 100.0 i f;'::f?;?(ﬁ'l: 202'2 >3126 zol'g_:;g ;zg;féi
31) laboratories. The CLSI brqth microdilution mgthod (MO?-AS) was associated Wlth complicated skin and skln_-structure infections obtained. Pulsed-field gel electrophoresis (PFGE) band patterns of CA-MRSAC (224) 0.0 41.5 88.4 99.6 100.0 L — 56.25 <095 s6.25->8 97'.8/2.'2
JUILAELe () el elR) ETa iU LS LRl SIS A il (cSSSI), which may advance to bacteremia. strains were compared to those of USA300, USA400 and other USA —snfes) 09 208 02 1000 ) Linezolid 2 2 0.5-2 100.0/ -
PTK and tigecycline. Cefoxitin disks were used to confirm MRSA. CA- _ _ ’ Europe (99) 0.0 17.2 74.8 99.0 100.0 - _ ' '
MRSA genotypes (USA300 [120] and USA400 [5]) were identified by This study was performed to evaluate the in vitro antimicrobial activity clones previously published. All MRSA (271) 0.0 369 841 989 993 1000 5::(22%‘;": 0'125 Of 2'012:‘11 91902'%6
PFGE and SCCmec typing, and PVL genes. of PTK796, a novel tetracycline-class (aminomethylcycline) USA (147) 0.0 23.7 93.9 98.0 986 100.0 = Crtria as published by the GLS! (2010]_ — —
Results: PTK MIC values for all strains were <2 ug/ml. PTK (MICc /g0, antimicrobial agent, against methicillin-susceptible S. aureus (MSSA) R ES U LTS AIIIEil;:)(theeiléz)S) 8'8 ;j'z 573421'2 gz'i 19090'40 10;) , w e e e e
0.25/0.5 ug/ml), tigecycline (MICyp90, 0.12/0.25 ug/ml; 100% susceptible) and MRSA from medical centers located in Europe and the United USA (174) 0.0 477 925 089 989 1000
and daptomycin (MICsg0, 0.25/0.5 pg/ml; 100% susceptible) exhibited States (USA). PTK796 is a broad-spectrum agent with proven efficacy « Overall, 99.1% of the isolates were inhibited by 0.5 ug/ml of Europe (151) 0.0 19.2 74.8 99.3  100.0 CONCLUSIONS

similar activity against SA, while doxycycline (MICzqq, 0.12/2 pg/ml;

Conclusions: PTK was active against S. aureus, displaying a narrow
potency range (0.12 - 2 ug/ml). Consistent PTK activity was observed,
regardless of geographic origin, and genotypic or resistance subsets.

Laboratories, North Liberty, lowa, USA) confirmed the speciation
using BactiStaph® latex and tube coagulase agglutination tests
(Remel, Lenexa, KS, USA), when needed.

Antimicrobial susceptibility testing. All isolates were tested for
antimicrobial susceptibility using reference frozen-form panels with

sample (MICy,, 2 ug/ml; 96.6% susceptible).

 PTK796 exhibited in vitro activity similar to that of daptomycin with
MIC,, and MICgy, values of 0.25 and 0.5 pg/ml, respectively (Table
2). The tetracycline derivatives were more active than vancomycin

a. MSSA reads methicillin-susceptible S. aureus.

a. Criteria as published by the CLSI [2010].

b. USA-FDA breakpoints were applied [Tygacil Product Insert, 2005].

Table 3. Comparison of in vitro activity of selected antimicrobial agents tested

against HA-MRSA (47 strains).

% susceptible/

92.6% susceptible) showed elevated MIC values. Overall, the tetracycline In animal models for treating clinically prevalent infections caused by PTK796, including all MSSA isolates, HA-MRSA from Europe and b. HA-MRSA reads hospital-acquired methiclln-resistant S. aureus.
derivatives were more active than vancomycin (MICgye0, 1/1 pg/ml; 99.7% Gram-positive and Gram-negative bacteria, including those with multi- CA-MRSA from the USA. The MIC values for PTK796 were <2 c.CA-MRSA reads community-acquired methicillin-resistant S. aureus. « Overall, PTK796 was very active against all S. aureus isolates
susceptible) and linezolid (MICy,90, 2/2 ug/ml; 100% susceptible). PTK drug resistance (MDR). Phase Ill trials will determine the safety and iml for isolates tested in this collection (Table 1 . NPy T tested in this investigation (MICgpg0, 0.25/0.5 pg/ml), regardless of
. . . . : Table 2. C f in vitro activity of selected ant bial ts tested : - : : : :
inhibited 100.0 and 90.9% of EU and USA HA-MRSA at <0.5 ug/ml, efficacy of PTK796 in the treatment of cSSSI, many of which will be M9 ( ) agaifl’st s ‘;Trr;igsg'zg S'tr:;f'nrsc)’ activity of selected antimicrobial agents teste |srcl)late origin (giographlc or Eoslpltall community) or resistance
respectively. All EU CA-MRSA were inhibited by PTK of 0.5 ug/ml, except _ _ ' ' enotype to other antimicrobial agents.
for Igne strz;;n; while USA300/400 MRSA straingwere very sﬁsgceptible top caused by MSSA and MRSA. * Slightly higher PTK796 MIC values were noted among HA-MRSA o FELEIEC el i o ’
PTK (MICsyqq, 0.12/0.25 pg/ml). isolates from USA compared to European isolates (Table 1). The Antimicrobial agent MICs MG Range resistant * Among MRSA isolates combined, strains from Europe had slightly
o e % infibi . highest PTK796 MIC values (2 pg/ml) were observed among two A o2 - 22 I higher PTK796 MICg values (two-fold) compared to isolates
8?12§?d?r,oggminem — 1;Zumulatlvz 2/05Inhlblted a:)F;TK MIC (MQITI) of: : MATE R IA L S A N D I\/I ETH O DS L AMRSA et i dical - A OxaC|II|n. >8 >8 <0.5->8 16.6/ 83.4 from the USA. These results appear to be associated with the
ATS. aureus (325) At R 951 552 7500 ) strains from two different medical centers in the USA. ?_OXVCVT_"”eb 8'12 0225 g'g:‘ 5’25 9120'2 /o 1/'8 decreased susceptibility to doxycycline documented among MRSA
MSSA (54) 22.2 85.2 100.0 : - Bacterial isolates. A total of 325 non-duplicate isolates of S. aureus . . . . SEEYEInE ' ' L . Isolates from Europe.
USA (27) 14.8 85.2 100.0 tom documented patient infections were collected from medical  PTK796 was slightly more active against strains from the USA Azithromycin >32 >32 0.5->32 23.1/76.6
Europe (27) 29.6 85.2 100.0 : : . d patient infections w | (MIC.. o0, 0.25/0.25 ug/ml) compared to those from Europe Clindamyein <05 >16  <05->16 7231277 « The in vitro activity established in this study coupled with
HA-MRSA (47) 14.9 63.8 95.7 95.7 100.0 centers located in the USA and Europe. Approximately equal numbers 50/90 _ _ _ Levofloxacin 05 32 0.12 — >32 542/ 44.6 Kinetic/nh ) ) |
USA (22) 13.6 63.6 90.9 90.9 100.0 _ _ _ (MIC 0.25/0.5 ug/ml), as shown in Table 1. In this collection pharmacokinetic/pharmacodynamic and target attainment results
Europe (25) 16.0 64.0 100.0 X o of isolates were collected from each region and included MSSA (54), 50/90> = - HgImy), _ - ’ T_rimeth_omim/sulfamethoxazole <0.25 <025  =<0.25->8 96.0/4.0 would suggest that PTK796 is a promising antimicrobial agent for
Cﬁg“f\iiﬁéféé‘azf;) gé_g gg.g 19090_60 100.0 HA-MRSA (47) and CA-MRSA (224). The primary medical center doxyc:)_/llne MIC values were notably hlghe_r In the European II;lnetzolld | 0225 025 00.152- 21 igg.g;- the treatment of serious MDR S. aureus infections.
Europe (99) 175 ne 99.0 100.0 provided the species identification and a reference laboratory (JMI collection (MICg,, 8 ug/ml; 88.1% susceptible) compared to the USA V::CZ?;'; 5 : o 507100
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_ ) _ _ and linezolid, which had MIC,, values of 1 and 2 ug/ml, Antimicrobial agent MIC, MICy, Range resistant®
INTRODUCTION cation-adjusted Mueller-Hinton broth produced by JMI Laboratories. espectivel %0 e oL e ERD - REFERENCES
Tests were performed according to the broth microdilution method as P Y Oxacillin >8 >8 8 —>8 0.0/100.0
: : . : : - L - : _ _ _ _ _ Doxvcyvcline 0.25 8 0.12 — 32 76.6/6.4 1. Clinical and Laboratory Standards Institute (2009). M0O7-A8. Methods for
ReSLSta:’lC.e (0 curfrentl;; a\;fallaple antimicrobial _Classes has :jnc(;efased (I;J/IeOS; r'IA\bSedzgggt;l isci:rl:m?raelsi:]d erbzztdoz\)/lluSetITIean_iIi:llzsfolnnlSDtrl;[)l:Le (fBCelzf(;,n * Against all strains, tigecycline was two-fold more active (MICgq,, 0.25 Tigeiyi"neb 0.12 0.25 0.03-05 100.0/ - dilution antimicrobial susceptibility tests for bacteria that grow aerobically;
mar edly; and =aie and € ective treatme.n_t options are needed for L J Y prep ’ ug/ml) and doxycyline was four-fold less active (MICq,, 2 pg/ml) Azithromycin >32 >32 >32 0.0/ 100.0 approved standard: eighth edition. Wayne, PA: CLSI.
clinical use against numerous Gram-positive and -negative bacterial Dickinson and Company, Franklin Lakes, New Jersey, USA). PTK796 than PTK796 (Table 2) Clindamycin 16 16 B S 2. Clinical and Laboratory Standards Institute (2010). M100-S20-U. Performance
pathogens. Staphylococcus aureus is the most common Gram- and nine comparator agents, including direct or related class agents ' Levofloxacin - o N — ?Jtandazrgigoa agtltm)lcleblal SU;CAG%IEQIW testing: 20th informational supplement
. : : : . : : : : - - - , L _ _ ' ' ' une pdate). Wayne, PA: :
positive species associated with human infections, including serious (doxycycline and .tlgecycllne) were tested. Interpretive criteria for MIC . Although resistance to other antimicrobial classes was much higher Trimethoprim/suifamethoxazole  <0.25 4 <0.25->8 83.0/17.0 3. McDougal LK, Fosheim GE, Nicholson A, Bulens SN, Limbago BM, Shearer JE,
and invasive diseases. Strains of methicillin-resistant S. aureus values of comparison agents were those of the CLSI (M100-S20-U; amond the HA-MRSA. compared to CA-MRSA isolates. similar Linezolid 2 2 05-2 100.0/- Summers AO, Patel JB (2010). Emergence of resistance among USA300
(MRSA) are commonly resistant to other antimicrobials and this often 2010) or USA-FDA criteria (tigecycline). Concurrent quality control g ! P ! . Daptomycin 0.5 0.5 0.12-0.5 100.0/ - methicillin-resistant Staphylococcus aureus isolates causing invasive disease in
PTK796 MIC values were observed among these two populations Vancomycin 1 2 <0.5-2 100.0/0.0 the United States. Antimicrob Agents Chemother In press.

causes difficult decisions for clinical practitioners when using empiric
treatment.

(QC) testing of S aureus ATCC 29213 was performed per M07-A8
[2009] and ranges found in M100-S20-U (2010).

(MICgq/90, 0.25/0.5 pg/ml; Tables 3 and 4).

a. Criteria as published by the CLSI [2010].

b. USA-FDA breakpoints were applied [Tygacil Product Insert, 2005].

4. Tenover FC, Goering RV (2009). Methicillin-resistant Staphylococcus aureus
strain USA300: origin and epidemiology. J Antimicrob Chemother 64. 441-446.
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