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Only a minority of acute rhinosinusitis is of acute bacterial origin 
and is defined when the patient has at least three of the five symptoms/
signs: 1) Discolored mucus, 2) severe local pain (usually unilateral), 3) 
Fever> 38°C (100.4°F) 4) high ESR and 5) double” sicking [3].

According to Scheid and Hamm, although most cases of acute 
rhinosinusitis are caused by viruses, acute bacterial rhinosinusitis is a 
very common complication and most patients with acute rhinosinusitis 
recover quickly without antibiotic therapy, although it should be 
considered in patients with prolonged or more severe symptoms, 
such as high fever (>39°C or 102.2°F) or persistent fever, periorbital 
swelling, severe facial or dental pain, altered mental status, diplopia 
and infraorbital hypesthesia [4].

Among the therapies adopted for URTIs we have as indication the 
prescription penicillins, cephalosporins, macrolides, aminoglycosides, 
quinolones and tetracyclines as an option [5-7].

However, the first three groups of antimicrobials mentioned end 
up being the most used ones in daily life, especially penicillins, with 
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Abstract
Introduction: upper respiratory tract infections (URTI) are one of the most common problems found in medical care services, especially in the pediatric population. 
Among the infectious pathologies of the upper respiratory tract, we include acute sinusitis, acute otitis media, pharyngitis, tonsillitis. Of the therapies adopted, we 
have the indication of prescription penicillins, cephalosporins, macrolides, aminoglycosides, quinolones and tetracyclines as an option for the treatment of URTI 
with the indication of the first antimicrobial choice varying according to the established etiology. However, in clinical practice, there is increasing resistance in certain 
initial antimicrobial therapies (mainly amoxicillin and azithromycin) and, therefore, studies for better investigation become more frequent. 

Objective: to evidence and to verify the resistance and increasing ineffectiveness of certain initial antibiotic therapies in the treatment of URTI. 

Methods: In order to carry out this study, data were collected from patients seen in a specialized emergency room with a clinical history of URTI and failure of first 
choice antimicrobial therapy from 2018 to 2020 under an established criterion; 

Results: there was a considerable prevalence of patients with refractory URI who used azithromycin (44%) alone and amoxicillin (15%), mainly. 

Conclusion: We have confirmed the ineffectiveness of using azithromycin as the first choice for the treatment of URTI.
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Introduction
Upper respiratory tract infections (URTIs) are one of the most 

common problems found in pediatric emergency care services, 
resulting in significant morbidity worldwide. URTIs are the most 
common cause of children treated for acute respiratory infection. The 
difficulties observed in clinical practice in relation to the differential 
and etiological diagnosis of certain URTIs and the use, often abusive, 
of antimicrobials [1]. In addition, they are a very frequent cause of 
recourse to Primary Health Care (PHC), with a frequency of 11 to 
33% of URTIs being reported in all reasons for consulting General and 
Family Medicine [2].

The most common URTIs are acute sinusitis, acute otitis media, 
pharyngitis, tonsillitis, among other pathologies.

It is known that the nasal epithelium is the main portal of entry for 
respiratory viruses, as well as an active component of the host’s initial 
responses against viral infection. The inflammation cascade initiated 
by nasal epithelial cells will lead to damage by infiltrating cells, causing 
edema, engorgement, fluid leakage, mucus production and sinus 
obstruction in the process, leading to acute rhinosinusitis (ARS) [3].

Most ARS are self-limiting and can be classified as a common 
cold. Common colds are defined as acute viral rhinosinusitis with 
symptom duration <10 days (but less than 12 weeks). When symptoms 
increase after five days or when symptoms persist for more than 10 
days, less than 12 weeks in duration, it is classified as acute post-viral 
rhinosinusitis.
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Methods
Data were collected from 71 patients, including men and women, 

aged between 0 and 80 years, which were acquired in the field, in an 
outpatient clinic and emergency care in Otorhinolaryngology, from 
January 2019 to February 2020, where patients reported antibiotic use 
and returned due to no improvement in the clinical frame. 

We conducted a questionnaire to find out which medicine was 
used, for how long and for what pathology. The questionnaire data was 
always collected by the same doctors, in a standardized manner.

Results
After collecting the data and analyzing the questionnaires, we 

observed that in most services, the antibiotics used are almost entirely 
oral and injectable penicillins and macrolides.

Only 7.2% of the patients used antibiotics from other classes, other 
than penicillins or macrolides, and did not obtain a positive result, 
having to exchange the antibiotic to stop the present infection, as we 
can see in Graph 1. We can point out that only 10% of patients who 
had maintained the disease had used the combination of Amoxicillin 
with Clavulanic acid.

The antibiotic with the highest rate of ineffectiveness, making 
the patient return to medical service was Azithromycin, as shown 
in Graph 1.

Among the most treated pathologies during this study, we have, 
among others, tonsillitis, acute otitis media and acute sinusitis. 
According to Graph 2, there is a higher prevalence of tonsillitis (37 
patients - 52.9%) in patients seeking medical care, followed by sinusitis 
(18 patients - 25.7%), AOMs (12 patients - 17, 15%)) and others (3 
patients - 4.25%).

In addition, the average age of the patients was 29.95 years, with 
greater demand from female patients, with 38 cases (53.5%) and male 
patients with 33 cases (46.5%).

We also observed, according to graphs 3, 4 and 5 that the prevalence 
of Azithromycin in the prescription of the three main pathologies 
present in the study, is always greater than the prescription of other 
antibiotics, being prescribed in 42% in the uncured AOMs, 40% in 
acute tonsillitis and 59% in acute sinusitis.

Only 2 patients (2.85%) evolved with complications of the 
underlying disease. Both patients had acute tonsillitis, evolving with 
peritonsillar abscess. One using Clarithromycin, the other using 
Benzetacil.

amoxicillin as the main representative or not associated with potassium 
clavulanate, and macrolides, which most often have azithromycin as 
their representative as antimicrobial therapy. Nevertheless, in clinical 
practice, a certain resistance is observed in the therapies used to the 
first choice antimicrobials [5-7].

Pharyngotonsillitis (PT), self-limiting infections that develop in the 
tonsils, posterior pharynx, soft palate, lymphoid organs, represent one 
of the most frequent infections of the upper respiratory tract, especially 
in the child population, with symptoms such as fever, exudate in the 
pharynx and tonsils with hyperemia, myalgia, among other symptoms 
that, if not treated properly, can lead to systemic complications in the 
patient, including rheumatic fever and glomerulonephritis.

Thus, one should start with correct antibiotic therapy as soon 
as possible, which quickly suppresses the infection. Among them 
we have Penicillin as the antibiotic of choice, and Amoxicillin, 
Ampicillin, Macrolides (for patients allergic to Penicillin) and even 
cephalosporins. Relapse cases are usually due to the presence of beta-
lactamase-producing copathogens; for these, Amoxicillin associated 
with Clavulanic Acid has been shown to be efficient, as well as 
Cephalosporins and Macrolides or Clindamycin [8].

In the case of acute otitis media (AOMs), they are defined as the rapid 
onset of signs and symptoms of inflammation of the mucoperiosteum 
of the middle ear of viral or bacterial origin. Epidemiological evidence 
shows that AOM is often also a consequence of URTI, in which viruses 
would act as copathogens, predisposing to bacterial infection. The 
clinical frame is characterized by otalgia, fever, irritability, decreased 
appetite, vomiting, diarrhea. The finding with the greatest prognostic 
power for AOM is the bulging of the tympanic membrane [9].

Therefore, Amoxicillin is recommended as the treatment of choice 
in AOM, Sulfamethoxazole-Trimethoprim (SMZ-TMP), Azithromycin 
or Clarithromycin are drugs that do not have good coverage for H. 
influenzae and SMZTMP for resistant S. pneumoniae [9].

In acute sinusitis, an estimated 20 million cases occur annually in 
the United States. According to data from the National Ambulatory 
Medical Care Survey (NAMCS), sinusitis is the fifth most common 
diagnosis for which an antibiotic is prescribed and the increasing 
prevalence of non-susceptibility to penicillin and resistance to other 
classes of drugs among S. pneumoniae has been a problem in the 
United States, with 15% intermediate to penicillin and 25% resistant to 
penicillin in recent studies. Resistance to macrolides and trimethoprim/
sulfamethoxazole (TMP/SMX) is also common in S. pneumoniae [10].

In general, the guidelines recommend first-line antibiotic therapy 
for each condition: amoxicillin or amoxicillin with clavulanate 
(alternative) for AOM, amoxicillin or amoxicillin with clavulanate for 
sinusitis and penicillin or amoxicillin for pharyngitis. First-line therapy 
represents the initial antibiotics recommended for the treatment of 
patients without drug allergies, and the most common class of non-
first-line antibiotics prescribed was macrolides [11].

Objective
The aim of the present study is to highlight and verify the increasing 

resistance and ineffectiveness of certain first-line antibiotic therapies 
for the treatment of bacterial origin upper airway infections in the 
adult and child population, considering that this phenomenon can 
increasingly be observed in the routine of outpatient clinics, emergency 
care and otorhinolaryngology emergency room.

Non-response rate to medication 
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Graph 1. Rate of non-response to the antibiotic prescribed at the first consultation, making 
the patient return in order to change medication
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and pharyngitis collectively represent almost a third of all antibiotics 
prescribed in an outpatient setting [11].

Macrolid antibiotics are commonly used to treat respiratory tract 
infections. Three of the most used agents in this class are azithromycin, 
clarithromycin and erythromycin. However, as with other antibiotics, 
there is a growing global concern about the progressive development 
of bacterial resistance to these agents. The rate of resistance to 
macrolides in Streptococcus pneumoniae has been reported to vary 
from 4 to 70% in surveillance studies worldwide, the most important 
factor in the development of antimicrobial resistance in S. pneumoniae 
and other bacteria being the inappropriate and widespread use. of 
antibiotics [13]. According to Hoban and Zhanel, clarithromycin and 
azithromycin are advanced macrolides that concentrate extensively on 
respiratory tissues and have anti-inflammatory properties that increase 
efficacy, however Clarithromycin has a potency 40 times greater than 
Azithromycin against pneumococci, suggesting clinical efficacy against 
resistance [14,15].

According to Frost, McLean and Chow, electronic medical records 
from 2011 to 2016 were extracted for the diagnosis of upper respiratory 
infection, pharyngitis, acute otitis media and sinusitis and antibiotics 
were found to be the most commonly prescribed drugs for children in 
the USA, accounting for 68 million prescriptions annually [16].

It is estimated that 30% to 50% of outpatient antibiotic prescriptions 
in the USA are not necessary. Excessive use of antibiotics has resulted 
in an alarming increase in antibiotic resistance [16].

The same example was confirmed in the study by Frost, McLean 
and Chow, in which the rate of resistance to macrolides among 
Streptococcus pneumoniae, a primary cause of acute otitis media 
(AOM), sinusitis and community-acquired pneumonia in children, 
increased by 18% in 1998 to 35% in 2015 [16].

The same was observed in this study, that the majority of patients 
who returned for medical care had used Azithromycin to treat the 
underlying pathology, which was prescribed, at approximately the 
same frequency for the three main diseases (acute tonsillitis, acute 
sinusitis and AOMs).

It is known that the first-line treatment for the treatment of 
OMAa, acute sinusitis and acute tonsillitis, are penicillins, which when 
prescribed for oral presentation on an outpatient basis, are represented 
by Amoxicillin or Amoxixilina associated with clavulanic acid (in cases 
of recent use in time) less than 30 days) [16-18].
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Prevalence of infec�ons in this study

Graph 2. Rate of the most prevalent pathologies in this study

Graph 3. Prevalence rate of the most used antibiotics in the case of AOMs

Graph 4. Prevalence rate of the most used antibiotics in case of acute tonsillitis

The average, in days, of patients’ return to the clinic was 5 days.

Discussion
Acute respiratory infections can be classified according to their 

anatomical location as: upper respiratory tract infections, which 
include rhinopharyngitis, pharyngitis and tonsillitis, otitis media, 
sinusitis and laryngitis [10].

Inappropriate prescribing of antibiotics also includes choosing 
an unnecessarily broad spectrum antibiotic, rather than a narrower, 
equally or more effective alternative. Otitis media (OM), sinusitis 

Graph 5. Prevalence rate of the most used antibiotics in case of acute sinusitis
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In this study, the improvement in its effectiveness was confirmed, 
in face of the use of macrolides, mainly Azithromycin, which is still 
the representative of the most used class in our country. It was proven 
in this study that 44.3% of the patients who used Azithromycin 
had to return to the office in 5 days to change the antibiotic. This is 
not in agreement with a study by Dunne et al., which reports that 
Azithromycin administered for three days is as effective as Amoxicillin 
with Clavulanic Acid in the treatment of AOM and may result in a 
more complete resolution of tympanic membrane disease and is better 
tolerated [19]. The study by Dunne et al. was carried out in 2003, which 
may suggest that at that time bacterial resistance to Azithromycin was 
not as current as it is today.

Several studies in the literature also address the comparison of 
Azithromycin x Amoxicillin (or Amoxicillin + Clavulanic acid) in view 
of better adherence to treatment, since the long half-life of Azithromycin 
allows oral therapy in a single dose, for example, for acute otitis media 
(AOM), while Amoxicillin requires at least two daily doses [19]. This 
comparison was not possible to be carried out in our study, as there 
were patients who came with the proposed treatment from another 
service, and it was not possible to make an initial investigation as to the 
patient’s preference. However, the higher rate of patients who returned 
for not exterminating the disease used Azithromycin, which may infer 
a choice, from the patient or the doctor for a single dose medication.

Morris et al. also mentioned the same comparison in their study, 
which showed that, in the treatment of AOMs, Azithromycin in 
a single dose did not reduce (or increase) the risk of clinical failure 
compared with Amoxicillin (2 doses a day) and clinical failure was high 
in both treatment groups [21]; as well as Acerbi et al. and Arguedas et 
al., in their studies, Azithromycin in a single dose was also as effective 
as a high dose of amoxicillin for the treatment of children with AOM 
[21,22].

These studies differ from our research, which demonstrated greater 
clinical failure with Azithromycin [22,23].

Conclusion
Although the spectrum of pathogens varies with age, in this study 

they were not differentiated, which may be studied in a future study. 
The study confirms the ineffectiveness in the use of Azithromycin, 
nowadays, in order to treat the main infections of the upper airways, 
in face of the use of antimicrobials considered first-line at the moment.
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