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Of the main common pathogens involved 
in lower (LRTI) and upper respiratory tract
infections (URTI), three pathogens are 
most commonly isolated: S. pneumoniae, 
S. pyogenes, and H. influenzae. S. pneumoniae
and S. pyogenes have progressively become
highly resistant to erythromycin A, and 
H. influenzae has become resistant to ampicillin
by β-lactamase production.
During the winter period of 2003-2004, an 

epidemiological surveillance programme was
initiated in 15 European Union countries 
investigate the susceptibility of these 
pathogens to a new oral streptogramin: NXL103
(formerly XRP 2868). 
NXL103 is a new semisynthetic oral streptogra-
min consisting of a 30:70 mixture of PI and PII
components. PI is characterised by a morpho-
line ring, and PII by a fluorine substitution 
(Fig 2).
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ABSTRACT

INTRODUCTION

The epidemiological programme was divided
into (1) a cross validation study between all
laboratories performing MICs (2) the evalua-
tion of susceptibility of the collected clinical 
isolates.

1. Fourteen clinical laboratories were in
charge of determining MICs. Each centre
interfaced with several local laboratories in
their geographic area, and was in charge of

collecting and sending the micro-organisms to
one of the regional laboratories. One hundred
and twenty seven (127) collecting laboratories
were involved.

2. MIC determinations were performed by a
microdilution method (Trek Diagnostic Systems
United Kingdom) following CLSI recommenda-
tions. MICs were determined in triplicate for
three consecutive days (nine determinations).

MATERIALS AND METHODS
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n This epidemiological survey throughout the European Union showed that there
is a large country-to-country variation in the rates of resistance to penicillin G
(S. pneumoniae) and erythromycin A (S. pneumoniae and S. pyogenes);

n For erythromycin A and S. pneumoniae, the dominant mechanism of resistance
was methylation (erm B). In S. pyogenes the methylation and efflux 
mechanisms were found with similar frequencies.

n NXL103 MICs were similar whatever the underlying mechanism of resistance
to erythromycin A.

n In vitro activity of NXL103 against H. influenzae remained unchanged
whatever the susceptibility to ampicillin.

n It has been demonstrated in a previous study that NXL103 is bactericidal
(1). NXL103 is highly active against common pathogens currently
isolated in the clinics  from respiratory tract infections. The data
presented here confirm and are consistent with the results found in 
previous in vitro studies (2,3,4).
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The genetic mechanism was investigated for
gram-positive cocci resistant to erythromycin A

and the correlation with the susceptibility of
NXL103 is listed in Table 2.

Conclusion: NXL103 is active against 
S. pneumoniae, S. pyogenes, and H. influenzae
including strains susceptible or resistant to

erythromycin A. No isolate resistant to NXL103
has been detected among the 6614 clinical
isolates collected. Clinical trials are warranted.

MIC (µg/ml)
Organism No. tested NXL103 Erythromycin A 

50% 90% range 50% 90% range
S. pneumoniae 2687 0.25 0.25 0.016-1.0 0.06 64 0.016->64
S. pyogenes 1509 0.03 0.06 0.016-0.5 0.06 8.0 0.016->64
H. influenzae 2418 0.5 1.0 0.03- 4.0 4.0 8.0 0.016->64

Modal MIC NXL103 (µg/ml)
Organism No. tested* ermB mefE ermTR mefA 
S. pneumoniae 659 0.25 0.25 0.25 -
S. pyogenes 184 0.03 - 0.03 0.03
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FIGURE 2: Structure 
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RESULTS

*number of isolates resistant to erythromycin A (MIC 1 µg/ml)

PI component

NXL103 is 30% PI /70% PII

PII component
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1. S. pneumoniae
Two thousand six hundred and eighty seven
(2687) S. pneumoniae isolates were collected
from blood and respiratory tracts. Globally, 77.8%
were susceptible to penicillin G (resistance rates
ranging from 2% in Norway to 50.5% in France).
For erythromycin A, for all the countries, 
the susceptibility was 74.4% (resistance rates
ranging from 8% in Sweden to 53.1% in France).
The overall resistance to tetracycline was 21.4%.
MIC distribution for NXL103 was 0.01 to 1.0 µg/ml
(MIC50: 0.25 µg/ml and MIC90: 0.25 µg/ml) (Table 1).

2. S. pyogenes
One thousand five hundred and nine (1509) 
clinical isolates were collected of which 81.6%
were from the respiratory tract. All the isolates were
susceptible to penicillin G. The lowest prevalence
rate for erythromycin A susceptibility was found in
Spain (68.2%) and the highest in Sweden and
Finland (100%). The overall prevalence rate of
tetracycline resistance was 13.8%.
NXL103 MICs ranged from 0.01 to 0.5 µg/ml with
MIC50: 0.03 µg/ml and MIC90: 0.06 µg/ml (Table 1).

Country S. pneumoniae S. pyogenes H. influenzae
N* MIC50 MIC90 N* MIC50 MIC90 N* MIC50 MIC90

Belgium 93 0.125 0.125 238 0.03 0.03 98 0.25 0.25
Finland 44 0.25 0.25 49 0.03 0.03 53 0.50 0.50
France 495 0.125 0.25 174 0.03 0.03 374 0.50 1.0
Germany 486 0.25 0.25 206 0.03 0.06 426 0.50 0.50
Greece 45 0.25 0.25 52 0.01 0.125 91 0.50 1.0
Italy 229 0.125 0.125 201 0.03 0.03 50 0.50 0.50
Norway 50 0.25 0.25 49 0.06 0.125 50 0.50 1.0
Poland 120 0.25 0.25 51 0.03 0.03 119 0.50 1.0
Portugal 104 0.25 0.25 21 0.03 0.03 103 0.50 1.0
Spain 301 0.25 0.25 151 0.03 0.06 300 0.50 1.0
Sweden 100 0.25 0.25 50 0.03 0.03 96 0.50 1.0
The Netherlands** 276 0.25 0.25 101 0.03 0.03 279 0.50 1.0
United Kingdom 344 0.25 0.25 166 0.03 0.03 379 0.50 1.0
Total 2687 0.25 0.25 1509 0.03 0.06 2418 0.50 1.0

* N: number of isolates.
**The Netherlands centre collected: The Netherlands, Denmark and Luxembourg.

TABLE 4: Mechanisms of erythromycin A resistance for S. pneumoniae and S. pyogenes

Genotypes Phenotypes
S. pyogenes S. pneumoniae

N Ery-S M MLSB N Ery-S M MLSB

Erythromycin A-S 1322 1319 3 0 2010 2003 6 1
Erythromycin A-R (187) (677)
mef 79 0 78 1 132 0 130 2
ermB 73 0 10 63 510 0 25 485
ermTR 25 0 20 5 1 0 1 0
ermB + ermTR 1 0 0 1 5 0 0 5
ermB + mef 4 0 0 4 13 0 0 13
ermTR + mef 2 0 2 0 8 0 8 0
No PCR product 3 0 3 0 8 0 3 5
TOTAL 1509 1319 116 74 2687 2003 173 511

3. H. influenzae
A total of 2418 clinical isolates were collected of
which  92.2% were from the respiratory tract.

Among them 13.5% were resistant to ampicillin by
β-lactamase production (ranging from 2% in Italy
to 24.8% in France) (Figure 1).

FIGURE1: Geographic distribution of ββ-lactamase producing strains of H. influenzae in the European Union
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MICs of NXL103 ranged from 0.03 to 4 µg/ml (Table 1). MIC50 and MIC90 were 0.50 and 1.0 µg/ml 
respectively.

*The Netherlands includes : Netherlands 5/152 (3.3%), Luxembourg 3/23 (13.0%) and Denmark 9/103 (8.7%)

4.Mechanisms of resistance 
for S. pneumoniae and S. pyogenes
All clinical isolates of S. pneumoniae and
S. pyogenes isolates resistant for erythromycin A
were investigated for the underlying mechanism
of resistance.

For S. pneumoniae the most prevalent pheno-
type of erythromycin A resistance was MLSB
(19%) while the M-phenotype was observed in
6% of the isolates.
MLSB and M-phenotypes were observed in about
5% and 8% respectively of S. pyogenes isolates.

There is a discrepancy between phenotypes and
genotypes for 27 out of 677 S. pneumoniae
isolates (4%) and 16 out of 187 for S. pyogenes
(8.5%).

For NXL103 whatever the underlying mechanism
of resistance to erythromycin A in this survey,
MIC values ranged from 0.01 to 0.5 µg/ml 
and 0.01 to 1.0 µg/ml for S. pyogenes and 
S. pneumoniae respectively. (Table 1).
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Background: The emergence and spread of
macrolide resistance among streptococci
involved in respiratory tract infections 
has reached alarming proportions in some
geographic areas.

The research for new antibiotics is essential to
overcome this threat in the community and in
the hospital setting. 

An epidemiological surveillance programme
before full development is useful to investigate
the potential of a new therapeutic entity.

Methods: A multinational epidemiological 
survey covering 15 E-U countries was carried
out during the winter of 2003-2004 for respira-
tory pathogens including S. pneumoniae,
S. pyogenes, and H. influenzae. 127 centres
were enrolled in this study and the clinical 
isolates were tested for their susceptibility to
NXL103 a new oral streptogramin, and 
erythromycin A.

Results: MICs for NXL103 and erythromycin A
are reported in Table 1. 

TABLE 3: NXL103 in vitro activity per country (MIC50 and MIC90 µg/ml)
TABLE 1

TABLE 2

                                                                                                                                                                                                                      


