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We investigated the in vitro activity of AR-709, a novel diaminopyrimidine antibiotic currently in develop-
ment for treatment of community-acquired upper and lower respiratory tract infections, against 151 Strepto-
coccus pneumoniae strains from various European countries. AR-709 showed excellent activity against both
drug-susceptible and multidrug-resistant pneumococci.

Diaminopyrimidine antibiotics block bacterial DNA, RNA,
and protein synthesis by inhibiting bacterial dihydrofolate re-
ductase (2). AR-709 (Fig. 1) is a low-molecular-weight, syn-
thetic, novel diaminopyrimidine antibiotic under development
by Arpida (Muenchenstein, Switzerland) for the treatment of
community-acquired respiratory infection. AR-709 recently
entered human clinical trials. We investigated the in vitro ac-
tivity against Streptococcus pneumoniae isolates from various
European countries.

A total of 151 clinical S. pneumoniae strains were tested,
including 63 penicillin-susceptible isolates and 88 penicillin-
intermediate or -resistant strains. Isolates were derived from
patients with respiratory tract infections from 16 different Eu-
ropean countries. Only one isolate per patient was included.
Microtiter plates containing frozen serial dilutions of the an-
tibiotics were prepared by Trek Diagnostics. Susceptibility test-
ing was performed by the microdilution method according to
CLSI guidelines (1). MICs were recorded as the lowest anti-
biotic concentration that inhibits visible growth. MICs of AR-
709, trimethoprim, and trimethoprim-sulfamethoxazole (cotri-
moxazole) were read as the concentration at which there was
an 80% or greater reduction of growth compared to the con-
trol. S. pneumoniae ATCC 49619 was used as the quality
control.

Based on concentrations at which 50% of bacteria were
inhibited (MIC50s), telithromycin and AR-709 were the most
active compounds. Telithromycin had a lower MIC50 than AR-
709 (�0.015 versus 0.03, respectively), whereas its concentra-
tion at which 90% of bacteria were inhibited (MIC90) was
slightly higher (0.5 versus 0.25, respectively). AR-709 was 128
times more active than trimethoprim (MIC90 of �32 mg/liter)
and 16 times more active than cotrimoxazole (MIC90 of 8
mg/liter) and showed a superior MIC distribution range
(�0.015 to 0.5) (Table 1).

Pneumococcal strains susceptible to penicillin had slightly
lower AR-709 MICs (MIC50/MIC90 of �0.015/�0.015 mg/
liter) than penicillin-nonsusceptible strains (for penicillin-
intermediate strains, the MIC50/MIC90 was 0.03/0.12 mg/liter,
versus penicillin-resistant strains, for which the MIC50/MIC90

was 0.06/0.25 mg/liter). Similarly, cotrimoxazole-susceptible
pneumococci showed a lower AR-709 MIC50/MIC90 than
cotrimoxazole-resistant strains (�0.015/0.03 mg/liter versus
0.12/0.25 mg/liter, respectively). A total of 26 pneumococcal
isolates were multidrug resistant, exhibiting resistance to
penicillin, cotrimoxazole, azithromycin, and amoxicillin-
clavulanic acid. AR-709 was also highly active against these
multidrug-resistant S. pneumoniae strains, with a MIC50/MIC90

of 0.12/0.25 mg/liter (Table 2).
The potent in vitro activity of AR-709 against S. pneumoniae

is in agreement with findings of Smith et al. (3), although
MIC50s/MIC90s reported in our study are two- to fourfold
lower for penicillin-susceptible, -intermediate, and -resistant S.
pneumoniae. This may be due to differences in the origins of
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FIG. 1. Schematic structure of the diaminopyrimidine antibiotic
AR-709.

TABLE 1. Susceptibilities of S. pneumoniae (n � 151 isolates) to
AR-709 and comparators

Antibiotica

Susceptibility of
isolatesb MIC of antibiotic (mg/liter)

% S % I % R Range 50% 90%

AR-709 �0.015–0.5 0.03 0.25
Trimethoprim 1–�32 4 �32
Cotrimoxazole 50.3 10.6 39.1 0.06–16 0.5 8
Penicillin 41.7 19.9 38.4 �0.06–4 0.25 2
Amoxicillin 55.0 5.3 39.7 �0.015–16 0.25 4
Amox/clav 55.0 6.0 39.1 0.03–16 0.25 4
Azithromycin 62.3 0.0 37.7 �0.015–�8 0.12 �8
Telithromycin 98.0 1.3 0.7 �0.015–4 0.5
Gatifloxacin 98.7 0.7 0.7 0.12–4 0.25 0.25

a Amox/clav, amoxicillin-clavulanic acid.
b S, I, and R, susceptible, intermediate, and resistant, respectively. For ATCC

49619 (quality control), the MIC of AR-709 was �0.015 mg/liter.
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the strains, since the strains from the study conducted by Smith
et al. were from the United States, Europe, Russia, and
Greece.

The fact that MICs of AR-709 were low against all strains

tested in this study, independent of their resistance phenotypes
and including strains resistant to one or two, as well as three or
more, drugs (i.e., multidrug-resistant strains), makes this new
agent a promising therapeutic alternative for treatment of in-
fections caused by drug-susceptible and -resistant pneumo-
cocci.
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TABLE 2. In vitro activities of AR-709 against S. pneumoniae
strains with various resistance patterns

Resistance patterna No. of
strains

In vitro activity of AR-709 (mg/liter)

MIC50 MIC90 MIC range

Penicillin S 63 �0.015 �0.015 �0.015–0.25
Penicillin I 30 0.03 0.12 �0.015–0.25
Penicillin R 58 0.06 0.25 �0.015–0.5
Cotrimoxazole S 76 �0.015 0.03 �0.015–0.06
Cotrimoxazole I 16 �0.015 0.06 �0.015–0.25
Cotrimoxazole R 59 0.12 0.25 0.03–0.5
Azithromycin S 94 �0.015 0.12 �0.015–0.25
Azithromycin R 57 0.06 0.25 �0.015–0.5
Amox/clav S 92 �0.015 0.06 �0.015–0.25
Amox/clav R 59 0.06 0.25 0.03–0.5
Multidrug resistant 26 0.12 0.25 0.03–0.5

a S, I, and R, susceptible, intermediate, and resistant; amox/clav, amoxicillin-
clavulanic acid; multidrug resistant, resistant to penicillin, cotrimoxazole,
azithromycin, and amoxicillin-clavulanic acid.
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