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Increasing morbidity due to asthma in children and antimicrobial
resistance among human pathogens are both major public-health con-
cerns. Frequent use of antibiotics during childhood might be a factor
underlying the rising severity and prevalence of asthma and other
allergic disorders. The objective of the study was to determine if pedi-
atric patients with asthma or allergic rhinitis have an altered rate of
group A beta hemolytic streptococcal (GABHS) tonsillopharyngeal
infection which might support any change in guidelines for antibiotic
prescription. A prospective analysis of all patients presenting a clinical
feature of GABHS pharyngitis with a sore throat in two pediatric clinics
located in Detroit, MI, USA and San Antonio de Areco, Buenos Aires,
Argentina. Eligible patients aged between 2 and 18 years were screened
for the presence of asthma and/or allergic rhinitis and administered a
test (rapid strep test) and throat culture to determine GABHS infection.
At the Redford Medical Center, Detroit, 500 patients met the eligibility
criteria, with 168 (33.6%) having a positive strep test. At the San
Antonio de Areco’s Hospital, in a rural area 100 km away from Buenos
Aires, 188 patients met the eligibility criteria, with 41 (21.8%) having a
positive strep test or GABHS throat cultures. In both the Detroit [odds
ratio (OR) = 1.36; 95% confidence interval (CI) 0.72-2.57] and Buenos
Aires clinics (OR = 0.50; 95% CI 0.23-1.07), patients with asthma or
allergic rhinitis were not at an increased risk for true GABHS ton-
sillopharyngeal infections when compared with the general pediatric
population. These results suggest that children with asthma do not
differ from the normal population in their risk of developing GABHS
tonsillopharyngeal infection and should not be liberally prescribed
antibiotics.
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Although viruses are the most common causes
of childhood throat infections (1), streptococcal
pharyngitis is a common illness in children and
adolescents (2). The great majority of these
infections are caused by group A beta-hemolytic
streptococci (GABHS) (3-5).

The signs and symptoms of GABHS tonsillo-
pharyngitis are non-specific, and reliable clinical
diagnosis is difficult (3). Throat culture is cost-
effective and, if properly obtained and processed,
more than 95% accurate. Antigen detection tests
(rapid strep tests) are a viable laboratory alter-
native to throat cultures if these tests are prop-

50

erly performed and if negative test results are
confirmed with traditional throat culture (6).
The incidence of GABHS carriers in a private
pediatric practice was shown to be 2.5% among
healthy children and 6.9% among children with
upper respiratory tract infections (URTI) of
confirmed viral etiology (7). In a I-year multi-
center study in general practice, involving 2226
patients, none of them had had sore throats or
any other streptococcal illness during the pre-
ceding 3 months, the GABHS carrier rate was
10.9% in patients less than or equal to 14 years
of age (8). Recurrent GABHS infections occurred



more frequently in the 1990s than the 1970s,
affecting more frequently younger children
(1-8 years of age, 21.3% recurrence rate) than
adolescents (13-19 years, 5% recurrence rate;
p = 0.002) (9).

Although a recent anecdotal report showed a
greater incidence of GABHS positive throat
cultures (73%) in patients with asthma (10),
GABHS has been found significantly less often
(p < 0.0005) in oral washings from asthma and
chronic obstructive pulmonary disease (COPD)
patients than in healthy control subjects (11).
Moreover, children with asthma were not more
likely [relative risk (RR) = 0.74; 95% confidence
interval (CI) 0.42 to 1.33] to develop group A
streptococcal (GAS) invasive disease (12).

Both the outbreaks of rheumatic fever in
certain areas of the world (1) and the reported
increase in invasive GAS disease in the 1990s (12)
encourage ecarly treatment which results in
prompt clinical improvement and reduces the
risk of transmission. Antibiotics are prescribed
frequently because of concerns about serious
sequelae such as glomerulonephritis or rheumatic
fever although probably only 20% of tonsillo-
pharyngeal infection is due to GABHS (13).
Consequently, the use of penicillin therapy in
every patient with a sore throat may result in over
treatment of 85% of children presented to family
physicians with the complaint of a sore throat (6).
Moreover, antibiotic treatment might suppress
immunologic response and cause an eradication
of normal pharyngeal and gastrointestinal flora
that normally acts as natural host defenses and
promotes immune response development and
differentiation (4). In fact, it has been suggested
that antibiotics abuse during the first year of life
may alter the balance between T helper (Th)-1
and Th-2 cytokines-derived responses towards
the Th-2 phenotype, which is associated with
asthma and other allergic disorders (14).

The aim of the present multicenter prospective
study carried out in the northern and southern
hemispheres was to determine if the pediatric
patients with asthma and allergic rhinitis have
altered rates of GABHS tonsillopharyngeal
infection in order to avoid unnecessary antibiotic
prescriptions that might contribute to the persist-
ence of their characteristic Th-2 cytokine profile.

Materials and methods

Two pediatric clinic populations recruited during
a 1 calendar year (1996) were used in this study.
Patients were visited at the Redford Medical
Center and the San Antonio de Areco General
Hospital.

Streptococcal infection and asthma

The Redford Medical Center is in suburban
Detroit in southeast Michigan, USA. It is located
approximately at 42 degrees parallel north
from the Equator. It is a four-pediatrician
practice with a total of 18 776 visits in the
calendar year.

The city of San Antonio de Areco is 100 km
away from Buenos Aires, Argentina, surrounded
by farms, and it is located approximately at
35 degrees parallel south from the Equator. Itis a
one-pediatrician practice, mainly specializing in
allergy and immunology, with a total of 3940
visits per year.

All patients aged 2-18 years with a clinical
diagnosis of GABHS tonsillopharyngitis, were
enrolled. Rapid strep tests (4) and throat cultures
were used to confirm GABHS infection. Asthma
and allergic rhinitis were diagnosed according to
clinical criteria according to international guide-
lines and consensus (15-17).

Design

The study was cross-sectional.

Variables

Predictor variable = asthma and/or allergic rhi-
nitis.

Outcome variable = strep test/throat culture
positive GABHS tonsillopharyngitis

Analytic statistic

Compare strep test/throat culture results in a
general population of patients with clinical fea-
tures of GABHS tonsillopharyngitis vs. patients
with asthma and/or allergic rhinitis and clinical
features of GABHS tonsillopharyngitis with the
chi-square (%) test.

Sample and power

e Two-sided significance level = Type I error =
0.05 (alpha error)

e Power = 80% (beta error)

e Assuming a 30% prevalence of strep test/
throat culture positive GABHS tonsillophar-
yngitis in the general population

e Risk ratio of exposed/unexposed = 1.55

e Sample size = 147 in each group

Odds ratio (OR) and 95% ClIs were calculated,
for each population (Epilnfo 6). We tested
whether the OR estimates between cities were

different with a Breslow—Day test for homogen-
eity (18).
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Results

In the Detroit population, 500/18 776 (2.76%)
children presented symptoms of pharyngitis, but
only 168 of them (33.6%) had either a positive
strep test or GABHS throat culture. Cases were
evenly distributed between males (50.5%) and
females. In the Buenos Aires group, there were
188/3940 (4.77%) patients with pharyngitis; 41
(21.8%) of them had a positive GABHS con-
firmatory study (Table 1).

In the general pediatric clinic of the USA, 602
(3.21%) patients were diagnosed as having
asthma and/or allergic rhinitis, whereas in the
pediatric allergy clinic of Argentina 359 (9.11%)
had either asthma or allergic rhinitis.

Patients with asthma and/or allergic rhinitis
consulted more frequently for sore throats than
normal children, both in the Detroit clinic (8.3%
vs. 2.5%) and the in San Antonio de Areco clinic
(26.2% vs. 2.6%), with a highly significant
relative risk (RR = 5.99; 95% CI 5.05-7.12) for
the whole population.

Patients with asthma and/or allergic rhinitis
from Detroit did not show a significantly higher
incidence  of  positive GABHS  culture
[OR = 1.36; 95% CI 0.72-2.57] when compared
with those without these diagnoses (Table 2).
Children with asthma and/or allergic rhinitis
from Buenos Aires tended to have a lower
number of confirmed GABHS pharyngitis when
compared with the general pediatric population

Table 1. Comparative incidence of tonsillopharyngitis, asthma and/or allergic
rhinitis, and confirmed GABHS infection in children attending a general
pediatric clinic in the northern hemisphere (Detroit) and a pediatric allergy
clinic in the southern hemisphere (Areco)

Redford Medical
Center, Detroit,

San Antonio de
Areco Buenos Aires,

Michigan, USA Argentina
Total visits per year in 1996 18 776 3940
Pharyngitis 500 (2.76%) 188 (4.77%)
Asthma and/or allergic rhinitis 602 (3.21%) 359 (9.11%)
GABHS confirmed pharyngitis 168 (33.6%) 41 (21.8%)

(OR = 0.50; 95% CI 0.23-1.07). The relative
estimates from the two cities were not statistically
significantly different from each other (p =0.63).
Neither relative risk by itself was statistically
significant at the 0.05 alpha level, nor was the
pooled OR estimates significantly different from
1 (OR = 0.70; 95% CI 0.45-1.09) (Table 3).

Discussion

In this prospective series of pediatric patients, we
attempted to elucidate the relationship between
GABHS infection and asthma.

The percentage of children without asthma or
allergic rhinitis that consulted with a clinical
feature of tonsillopharyngitis was very similar for
both studied populations (2.5% and 2.6% for
Detroit and Areco clinics, respectively) as was
the rate of positive GAHBS culture (33% and
27.5%, respectively). These figures are equivalent
to those reported at different geographic areas. In
Rochester, USA, Pichichero et al. (7) reported a
4.4% incidence of GABHS carriers among chil-
dren with URTI including sore throat of pre-
sumed viral etiology, with a rate of 30% of
positive strep test in those cases suspected of
GABHS ctiology (4). In a prospective study,
during a l-year period, 1116 children with acute
tonsillopharyngitis were examined by a group of
Swiss pediatricians (2). The throat swab cultures
were positive in 29.6% of the cases. In a total of
133 patients who were visited by general practi-
tioners in Bergen (Norway) for a sore throat, the

Table 3. Incidence of strep test positive GABHS tonsillopharyngitis in pediatric
patients with and without asthma and/or allergic rhinitis presented with
clinical features of GABHS pharyngitis

Strep test Odds ratio
(+) (- (95% confidence interval)
Asthma/allergic rhinitis 35 109 OR = 0.70;
General population 174 379 Cl = 0.45-1.09

Chi-square (x?) test (Mantel-Hensel correction) = 2.79; p = 0.095.

Table 2. Incidence of GABHS culture positive (GABHS+) pharyngitis in pediatric patients with and without asthma and/or allergic rhinitis presented with clinical

features of GABHS tonsillopharyngitis in Detroit and Buenos Aires

Patients with asthma
or allergic rhinitis

Patients without asthma
or allergic rhinitis

Odds ratio (95%

Population Cases GABHS+ n (%) Cases GABHS+ n (%) confidence interval)
Detroit 50 20 (40) 450 148 (33) 1.36 (0.72-2.57)*
S. A. de Areco 94 15 (16) 94 26 (27.5) 0.50 (0.23-1.07)t

*Chi-square (xz) test (Mantel-Hensel correction) = 1.02; p = 0.31.
+Chi-square (y?) test (Mantel-Hensel correction) = 3.75; p = 0.052.
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prevalence of streptococcal infection was 29%
(5).

However, children with asthma and or allergic
rhinitis were visited for a sore throat more
frequently than normal children, both at the
Detroit clinic (8.3%) and at the San Antonio de
Areco clinic (26.2%). This observation might be
explained by the well-known role of URTI as a
trigger of asthma exacerbations (19). In fact, the
relative incidence of both pharyngitis and
asthma increased during the same months and
cold weather in our group of patients, both in
the northern and southern hemispheres (data not
shown). The greater incidence of tonsillophar-
yngitis in children with asthma observed in San
Antonio de Areco might be attributed to the fact
that this office is headed by a specialist in allergy
and immunology who may have to treat a
greater percentage of patients with persistent
asthma.

The rate of positive GAHBS culture (40% for
Detroit and 16% for Areco clinics) was similar to
that found in the general pediatric population. In
fact, in the rural environment of San Antonio de
Areco, 100 km away from Buenos Aires, sur-
rounded by farms, a positive GABHS throat
culture was less likely to occur in patients with
asthma or allergic rhinitis presenting pharyngitis,
although the relative risk estimate did not reach
statistical significance (p = 0.052).

One of the mechanisms evoked to explain the
increasing prevalence of asthma and allergy
among children is the ‘hygiene’ hypothesis. This
hypothesis is based on the concept that certain
viral and bacterial infections, which induce a
strongly polarized Th-1-type response and a
long-lasting memory immunity, are in early life
able to reverse or prevent the biased Th-1/Th-2
balance in individuals prone to atopy and
asthma. Possibly also non-pathogenic residents
of the intestinal mucosa are involved in the
proper maturation of the immune system (20).

As the asthma prevalence follows the geo-
graphic and temporal trend of antibiotic use into
clinical medicine, widespread use of antibiotics
during the first year of life may have led to an
increased risk of asthma and allergy (21). Wheez-
ing has been associated with an increasing
number of antibiotic courses early in life.
Repeated episodes of fever and antibiotic treat-
ment were strongly associated with the prevalence
of asthma at school age (22, 23). Also non-
pulmonary treatment indication has been associ-
ated with later wheezing (24). Treatment with
oral antibiotics in the first 2 years of life has been
identified as a statistically significant predictor of
subsequent atopic disease (25).

Streptococcal infection and asthma

A retrospective cohort study evaluating asth-
ma medication and antibiotic use by children and
adults with asthma and the prescribing of these
medications by primary-care physicians showed
that high bronchodilator users and long-term
users of anti-inflammatory agents received more
antibiotics per person per year than low users
(26). Moreover, antibiotics are often prescribed
to patients who are admitted to hospital with
acute asthma although their exacerbation is often
precipitated by a viral upper respiratory infection
and in spite of the lack of strong evidence to
support the use of antibiotics in acute asthma
(27).

Our findings suggest that the concurrent diag-
nosis of asthma or allergic rhinitis should not be
a routine indication for antibiotic treatment in
those patients with tonsillopharyngitis, as only a
small percentage of them showed positive strep
test and GABHS throat culture, which did not
significantly differ from that of the general
pediatric population.
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