
• TD-1607 exhibited potent in vitro activity against a large 
collection (n = 261) of well characterized resistance 
subsets of Staphylococcus spp. TD-1607 MIC90 values 
ranged from 0.03 to 0.06 µg/mL and the highest MIC 
value was 0.12 µg/mL (one VISA strain only). 

• TD-1607 was generally 32- to 64-fold more active than 
vancomycin and 16-fold more active than daptomycin 
when tested against resistant subsets of S. aureus 
strains. 

Background: TD-1607 is a novel heterodimer antibiotic 
composed of a glycopeptide covalently linked to a 
cephalosporin moiety (glycopeptide-cephalosporin 
heterodimer, GP-Ceph). TD-1607 possesses potent, 
bactericidal activity against Gram-positive organisms and 
exerts its antimicrobial activity through inhibition of cell 
wall biosynthesis. TD-1607 is currently in clinical 
development for the treatment of serious Gram-positive 
infections. We evaluated the in vitro activity of TD-1607 
when tested against clinical isolates of S. aureus and 
coagulase-negative staphylococci (CoNS) with various 
antimicrobial resistance phenotypes. 
  
Methods: 261 isolates from worldwide surveillance 
networks were tested for susceptibility by the reference 
(CLSI) broth microdilution method against TD-1607 and 
numerous comparison agents.  
  
Results: TD-1607 was active against S. aureus (MIC50/90, 
0.03/0.06 µg/mL [Table 1]) and CoNS (MIC50/90, 0.03/0.03 
µg/mL) strains overall. S. aureus isolates with decreased 
susceptibility to vancomycin exhibited low TD-1607 MIC 
values (MIC90, 0.03-0.06 µg/mL). The highest TD-1607 
MIC value observed was 0.12 µg/mL and was observed 
for a single vancomycin-intermediate S. aureus (VISA) 
isolate. S. aureus strains non-susceptible to daptomycin 
or linezolid were also susceptible to TD-1607 (MIC90, 
0.03-0.06 µg/mL). TD-1607 was equally active against 
USA300 and USA100 clones (MIC90, 0.03 µg/mL for both 
groups). S. aureus with SCCmec types I and III exhibited 
slightly higher (MIC90, 0.06 µg/mL) TD-1607 MICs when 
compared to those with SCCmec types II, IV and IVE/F 
(MIC90, 0.03 µg/mL). TD-1607 was generally 32- to 64-
fold more active than vancomycin and 16- to 32-fold more 
active than teicoplanin when tested against these 
resistant subsets.  
  
Conclusions: TD-1607 demonstrated potent in vitro 
activity against a diverse collection of well characterized 
resistance subsets of Staphylococcus spp. TD-1607 
MIC90 values ranged from 0.03 to 0.06 µg/mL and no MIC 
value was >0.12 µg/mL.  
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MATERIALS AND METHODS 
Bacterial isolates: A total of 261 strains were tested and the organisms 
were from USA (177; 67.8%), Europe (39 [14.9%] from 12 countries), Latin 
America (32 [12.3%] from 6 countries) and the Asia-Pacific region (13 
[5.0%] from 6 countries).  
 

– S. aureus strains with vancomycin MIC values at 2 µg/mL: 43 strains. 
– Vancomycin-intermediate S. aureus (VISA; 13 strains), hetero-VISA 

(hVISA; 21 strains) and vancomycin tolerant strains (MBC/MIC ratio of 
≥8: 15 strains): 49 strains total. 

– Daptomycin-non-susceptible staphylococci: 21 strains (12 S. aureus 
and 9 CoNS). 

– Linezolid-non-susceptible staphylococci including those with target 
mutations (23S, L3, L4) and/or acquired cfr gene: 48 strains (12 S. 
aureus and 36 CoNS). 

– S. aureus from dominant USA clonal types: 50 strains, including 
USA300 (PVL-positive; 20 strains), USA100 (20 strains), USA200 (2 
strains), USA500 (3 strains), USA600 (2 strains), USA700 (1 strain), 
USA800 (1 strain) and USA1000 (1 strain). 

– S. aureus harboring different SCCmecA types: 50 strains, including 
type I (10 strains), type II (10 strains), type III (10 strains), type IV (10 
strains) and type IVE/F (10 strains). 

  
Susceptibility testing: Susceptibility testing was performed by reference 
broth microdilution methods (CLSI M07-A9; 2012) using frozen-form MIC 
panels prepared by JMI Laboratories with cation-adjusted Mueller-Hinton 
broth. For TD-1607 (lot # AS000261), a stock solution was prepared at 
1600 µg/mL by adding powder to sterile phosphate buffer at pH 6.0 (0.01 
mol/L). CLSI (M100-S24; 2014) and EUCAST (version 4.0; 2014) 
interpretive criteria were applied for comparators agents. Quality control 
was performed per CLSI M07-A9 (2012) and M100-S24 (2014) protocols 
using S. aureus ATCC 29213 and Enterococcus faecalis ATCC 29212.  

RESULTS 
• Among S. aureus strains with vancomycin MIC values at 2 µg/mL (43 

strains), TD-1607 MIC values ranged from 0.015 to 0.06 µg/mL with 
MIC50 and MIC90 of 0.03 and 0.06 µg/mL, respectively (Table 1). 

• When tested against VISA strains (13), TD-1607 MIC values ranged 
from 0.008 to 0.12 µg/mL, with MIC50 and MIC90 of 0.06 µg/mL; whereas 
hVISA strains (21) exhibited TD-1607 MIC values of 0.015 (2 strains 
[9.5%]), 0.03 (16 strains [76.2%]) and 0.06 µg/mL (3 strains [14.3%]), 
with MIC50 and MIC90 of 0.03 and 0.06 µg/mL, respectively (Table 1). 

• The majority of vancomycin tolerant S. aureus strains (14/15 or 93.3%) 
showed a TD-1607 MIC value of 0.03 µg/mL, and the highest MIC value 
was only 0.06 µg/mL (one strain; Table 1). 

• Daptomycin-non-susceptible and linezolid-non-susceptible S. aureus 
strains were very susceptible to TD-1607, with MIC50/90 values of 
0.03/0.03 μg/mL and 0.03/0.06 μg/mL, respectively (Table 1).  

• TD-1607 was very active when tested against a collection of S. aureus 
from dominant USA clonal types; the highest TD-1607 MIC value was 
only 0.03 μg/mL (MIC50 and MIC90, 0.03 μg/mL; Table 1). 

• The highest TD-1607 MIC value among S. aureus strains harboring 
SCCmec types II, IV and IVE/F was only 0.03 μg/mL, whereas among S. 
aureus strains with SCCmec types I and III, TD-1607 MIC values ranged 
from 0.03 to 0.06 μg/mL (Table 1). 

• TD-1607 was also very active against daptomycin-non-susceptible and 
linezolid-non-susceptible CoNS strains, with MIC50 values of 0.015 and 
0.03 μg/mL, respectively (highest MIC, 0.06 μg/mL; Table 1). 

• Against the entire S. aureus collection (216 strains), TD-1607 (MIC50, 
0.03 μg/mL and MIC90, 0.06 μg/mL) was 32-fold more potent than 
vancomycin (MIC50, 1 μg/mL and MIC90, 2 μg/mL) and 16- to 32-fold 
more active than teicoplanin (MIC50, 0.5 μg/mL and MIC90, 2 μg/mL; 
Table 2). 

• Overall, 94.0% of S. aureus strains were susceptible (CLSI and 
EUCAST breakpoint criteria) to vancomycin (MIC50, 1 μg/mL and MIC90, 
2 μg/mL), 90.7% to daptomycin (MIC50, 0.5 µg/mL and MIC90, 1 μg/mL) 
and 95.8% to linezolid (MIC50, 1 μg/mL and MIC90, 2 μg/mL). For 
teicoplanin (MIC50, 0.5 μg/mL and MIC90, 1 μg/mL), susceptibility rates 
were 100.0 and 92.1% by CLSI and EUCAST criteria, respectively 
(Table 2). 

• When tested against CoNS (n= 45; including daptomycin-non-
susceptible [9] and linezolid-non-susceptible [36]), TD-1607 (MIC50 and 
MIC90, 0.03 μg/mL) was 64-fold more active than vancomycin (MIC50 
and MIC90, 2 μg/mL) and 64- to 256-fold more active than teicoplanin 
(MIC50, 2 μg/mL and MIC90, 8 μg/mL; Table 3). 

INTRODUCTION 
The treatment of Staphylococcus aureus infections continues to represent 
a great concern to clinicians. Furthermore, accumulating evidence indicates 
that methicillin-resistant S. aureus (MRSA) infections may be associated 
with a poorer prognosis than methicillin-susceptible S. aureus (MSSA) 
infections, and inappropriate initial antimicrobial therapy can have an 
important impact in the clinical outcome of MRSA infections. Thus, 
therapeutic options against these organisms need constant investigation. 

TD-1607 is currently in clinical development for the treatment of serious 
Gram-positive infections. TD-1607 is a novel heterodimer antibiotic 
composed of a glycopeptide covalently linked to a cephalosporin moiety 
(glycopeptide-cephalosporin heterodimer, GP-Ceph). TD-1607 inhibits cell 
wall biosynthesis and possesses potent, bactericidal activity against Gram-
positive organisms in vitro. We evaluated the in vitro activity of TD-1607 
when tested against clinical isolates of S. aureus and coagulase-negative 
staphylococci (CoNS) with various antimicrobial resistance phenotypes. 
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Table 1. MIC distributions for TD-1607 tested against well characterized resistance subsets of 
Staphylococcus spp. 
Organism/ No. of MIC (µg/mL) 

      subsets Isolates 0.004 0.008 0.015 0.03 0.06 0.12 MIC50 MIC90 
Staphylococcus aureus 216 -- 1 (0.5) 14 (6.9) 167 (84.3) 33 (99.5) 1 (100.0) 0.03 0.06 

Vancomycin MIC of 2 µg/mL 43 -- -- 2 (4.7) 31 (76.7) 10 (100.0) -- 0.03 0.06 
VISA 13 -- 1 (7.7) 1 (15.4) 3 (38.5) 7 (92.3) 1 (100.0) 0.06 0.06 
hVISA 21 -- -- 2 (9.5) 16 (85.7) 3 (100.0) -- 0.03 0.06 
Vancomycin tolerant 15 -- -- -- 14 (93.3) 1 (100.0) -- 0.03 0.03 
Daptomycin-non-susceptible 12 -- -- 1 (8.3) 9 (83.3) 2 (100.0) -- 0.03 0.06 
Linezolid-non-susceptible 12 -- -- 3 (25.0) 9 (100.0) -- -- 0.03 0.03 
USA300 20 -- -- -- 20 (100.0) -- -- 0.03 0.03 
USA100 20 -- -- 2 (10.0) 18 (100.0) -- -- 0.03 0.03 
Other USA clones 10 -- -- 1 (10.0) 9 (100.0) -- -- 0.03 0.03 
SCCmec type I 10 -- -- -- 4 (40.0) 6 (100.0) -- 0.06 0.06 
SCCmec type II 10 -- -- 1 (10.0) 9 (100.0) -- -- 0.03 0.03 
SCCmec type III 10 -- -- -- 6 (60.0) 4 (100.0) -- 0.03 0.06 
SCCmec type IV 10 -- -- 1 (10.0) 9 (100.0) -- -- 0.03 0.03 
SCCmec type IVE/F 10 -- -- -- 10 (100.0) -- -- 0.03 0.03 

Coagulase-negative staphylococci 45 1 (2.2) 3 (8.9) 11 (33.3) 26 (91.1) 4 (100.0) -- 0.03 0.03 
Daptomycin-non-susceptible 9 -- -- 6 (66.7) 1 (77.8) 2 (100.0) -- 0.015 -- 
Linezolid-non-susceptible 36 1 (2.8) 3 (11.1) 5 (25.0) 25 (94.4) 2 (100.0) -- 0.03 0.03 

Abbreviations: VISA: vancomycin-intermediate S. aureus; hVISA: heterogeneous VISA. 

Table 2.  Activity of TD-1607 and comparator antimicrobial agents when tested against 216 isolates of 
Staphylococcus aureus.  

Antimicrobial agent MIC50 MIC90 Range CLSIa 
%S / %I / %R 

EUCASTa 
%S / %I / %R 

 TD-1607 0.03 0.06 0.008 – 0.12 - / - / - - / - / - 

 Vancomycin 1 2 0.5 – 8 94.0 / 6.0 / 0.0 94.0 / 0.0 / 6.0 

 Daptomycin 0.5 1 0.25 – 4 90.7 / - / - 90.7 / 0.0 / 9.3 

 Teicoplanin 0.5 2 0.25 – 8 100.0 / 0.0 / 0.0 92.1 / 0.0 / 7.9 

 Linezolid 1 2 0.5 – >16 95.8 / 0.0 / 4.2 95.8 / 0.0 / 4.2 

 Ceftaroline 1 2 0.25 – 4 74.1 / 22.2 / 3.7 74.1 / 0.0 / 25.9 

 Oxacillin >4 >4 0.5 – >4 1.4 / 0.0 / 98.6 1.4 / 0.0 / 98.6 

 Levofloxacin >4 >4 ≤0.12 – >4 13.4 / 0.5 / 86.1 13.4 / 0.5 / 86.1 

 Trimethoprim/sulfamethoxazole ≤0.12 0.5 ≤0.12 – >4 93.1 / 0.0 / 6.9 93.1 / 0.9 / 6.0 

 Clindamycin >4 >4 ≤0.12 – >4 44.0 / 0.0 / 56.0 43.5 / 0.5 /56.0 

 Tetracycline ≤0.5 >16 ≤0.5 – >16 87.0 / 1.0 / 12.0 82.9 / 3.2 / 13.9 
a. Criteria as published by the CLSI (2014) and EUCAST (2014). 

Table 3. Activity of TD-1607 and comparator antimicrobial agents when tested against 45 isolates of 
coagulase-negative staphylococcia.  

Antimicrobial agent MIC50 MIC90 Range CLSIb 
%S / %I / %R 

EUCASTb 
%S / %I / %R 

 TD-1607 0.03 0.03 0.004 – 0.06 - / - / - - / - / - 

 Vancomycin 2 2 1 – 4 100.0 / 0.0 / 0.0 100.0 / 0.0 / 0.0 

 Daptomycin 0.5 2 0.25 – 4 77.8 / - / - 77.8 / 0.0 / 22.2 

 Teicoplanin 2 8 0.25 – >8 95.6 / 0.0 / 4.4 86.7 / 0.0 / 13.3 

 Linezolid 16 >16 0.5 – >16 22.2 / 0.0 / 77.8 22.2 / 0.0 / 77.8 

 Ceftaroline 0.5 1 ≤0.06 – 4 - / - / - - / - / - 

 Oxacillin >4 >4 ≤0.06 – >4 22.2 / 0.0 / 77.8 22.2 / 0.0 / 77.8 

 Levofloxacin >4 >4 ≤0.12 – >4 13.3 / 2.3 / 84.4 13.3 / 2.3 / 84.4 

 Trimethoprim/sulfamethoxazole 4 >4 ≤0.12 – >4 40.0 / 0.0 / 60.0 40.0 / 28.9 / 31.1 

 Clindamycin 0.5 >4 ≤0.12 – >4 53.3 / 24.5 / 22.2 37.8 / 15.5 / 46.7 

 Tetracycline 1 2 ≤0.5 – >16 91.1 / 2.2 / 6.7 68.9 / 22.2 / 8.9 

a. Includes: S. capitis (5 strains), S. cohnii (2 strains), S. epidermidis (26 strains), S. haemolyticus (3 strains), S. hominis (2 strains), S. pettenkoferi (2 strains), S. sciuri (2 
strains), S. simulans (2 strains), and S. warneri (1 strain). 

b. Criteria as published by the CLSI (2014) and EUCAST (2014). 
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