
International Journal of Antimicrobial Agents 16 (2000) 493–494

Changes in the resistance patterns among upper respiratory tract
infection pathogens

Stefania Stefani *
Section of Microbiology, Department of Microbiological and Gynaecological Sciences, Uni6ersity of Catania, Via Androne 81,

95124 Catania, Italy

www.ischemo.org

The evolution of antibacterial resistance in human
pathogenic and commensal micro-organisms is the re-
sult of the interaction between the antibiotic exposure
and the transmission of resistance among micro-organ-
isms, but also depends on the environment and the
social habits of individuals. Antibiotic use and bacterial
resistance are, therefore, a public health problem sub-
jected to discussion not only in the scientific commu-
nity, but also having a strong impact in the public
media.

Among bacterial diseases, respiratory tract infections
are a group of diseases ranging from pharyngitis and
otitis media to acute bronchitis and to pneumonia. As a
group, respiratory infections are the most common
diseases and associated with considerable burden, both
for the patient and the healthcare system. In most
cases, treatment is started before the results of sensitiv-
ity testing are known. Empiric therapy is guided by the
patient’s symptoms and the clinician’s experience.

Resistance to antibiotics is an increasing problem in
community-acquired respiratory pathogens such as
Streptococcus pneumoniae, Haemophilus influenzae,
Haemophilus parainfluenzae, and Moraxella catarrhalis.
Although there are important geographical differences
between cities and countries, this problem should be
addressed by continuous epidemiological surveillance
and by studies to understand the molecular mechanisms
of resistance both at the biochemical and genetic level.
It is vital that physicians make the therapeutic choice
based on this kind of information for bacteria eradica-
tion and clinical cure.

The Alexander Project is an ongoing, international
multicentre study investigating antimicrobial suscepti-
bility patterns in common respiratory pathogens, both
in the USA and Europe [1]. The incidence of b-lacta-
mase positive H. influenzae was 30.1% in the USA and

15.5% in Europe, and the incidence of b-lactamase
positive M. catarrhalis was up to \90% in Europe and
the USA.

The incidence of penicillin-resistance in S. pneumo-
niae is higher in Europe (24.9%) than in the USA
(12.3%); the geographical distribution of this resistance
varies: ie. in France and Spain it is about 40%. For the
majority of centres included in the study, there is a
marked association between penicillin and macrolide
resistance in S. pneumoniae, with MICs for ery-
thromycin \32 mg/l in penicillin-resistant strains.
Cross-resistance was seen also for cotrimoxazole, chlo-
ramphenicol and tetracycline [2].

A 3-year systematic Italian survey program for mon-
itoring the resistance of the most common respiratory
pathogens, The Italian Epidemiological Observatory,
was instituted in Italy. The aims of the study were to
obtain national and regional data on the distribution of
resistance and support for general practitioners for
empiric therapy using these data [3]. In Italy S. pneumo-
niae shows an overall level of intermediate-resistance
(reduced susceptibility) and resistance to penicillin of
13% with a geographical variation ranging from 10% in
the north, to 26% in the south. The level of penicillin-
resistant strains (MIC \4 mg/l) was 4%. In this study
macrolide resistance in S. pneumoniae ranged from 29%
to 31%, clearly exceeding the level of penicillin resis-
tance. Ten to thirteen percent of pneumococcal strains
showed co-resistance to penicillin, erythromycin and
cotrimoxazole; about 6% were also resistant to tetracy-
cline. The percentage of b-lactamase production in H.
influenzae and H. parainfluenzae was 12.2 and 13%
respectively, while in M. catarrhalis it was 84.5%.

The incidence of b-lactamase positive Haemophilus
spp. and M. catarrhalis, the resistance to penicillin by
means of an altered penicillin-binding-protein in S.
pneumoniae, and the increased level of macrolide resis-
tance, reduce the choice of oral antibiotics currently
used in the treatment of acute respiratory tract infec-
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tions. Cefuroxime maintains its efficacy against more
than 90% of S. pneumoniae, 97% of Haemophilus spp.
and M. catarrhalis. The potency of amoxycillin was
restored with the addition of clavulanic acid. The effi-
cacy of other antibiotics such as cefaclor was reduced.

Since the early 1990s most developed countries have
experienced a rapid and substantial increase in ery-
thromycin resistance among isolates of S. pyogenes.
This was probably related to the increased usage of this
antibiotic or its novel synthetic derivatives [4]. Different
studies in Italy reported this increase [5,6] demonstrat-
ing that there was a change. The opportunity to address
more thoroughly the problem of macrolide-resistant S.
pyogenes in Italy was recently taken by a nation-wide
survey of therapy of pharyngitis in paediatric patients.
This was performed under the ‘Artemis Project’ and an
international collaborative surveillance of antibiotic re-
sistance. This study reported that 42% of the 934 of S.
pyogenes isolates were resistant to erythromycin,
azithromycin, and clarithromycin [7].

The existence of surveillance programs in monitoring
trends of antimicrobial resistance in community-ac-
quired respiratory tract infections have important con-
sequence on empirical therapy and also allow physicians
to reconsider the approach in treating respiratory tract
infections. b-Lactams and macrolides are the most fre-
quently used antibiotics in respiratory tract infections.
Resistance to b-lactams due to both hydrolytic and
non-hydrolytic mechanism, however, potentially limit
the choice of penicillins and cephalosporins. Only a few
drugs (e.g. cefuroxime and ceftriaxone) maintain their
efficacy because of their natural resistance to hydrolysis
by b-lactamases, or because they are protected by the
addition of a b-lactamase inhibitor (e.g. amoxycillin–
clavulanate combination).

The frequency of resistance to erythromycin in upper
respiratory tract pathogens limit the use of these drugs
as first choice therapy. Moreover, cross-resistant strains
are isolated throughout the world with increasing fre-
quency demonstrating that the overall key to effective
treatment is the use of global and local resistance
patterns to direct the choice of appropriate empirical
antibiotic therapy in respiratory tract infections.
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