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1.0

Introduction

Sore throat is a very common symptom for which patients often seek medical
attention, however, only a small number of these complaints demand antimicrobial
treatment. Sore throat, especially long-term, can be the consequence of repeated
clearing of the throat or dry air and smoke inhalation. In case of sore throat with
infectious etiology, viruses are, in the majority of cases, the most common
pathogens.
The most significant cause of bacterial sore throat is group A beta-hemolytic
Streptococcus (GABHS) causing 5-15% of acute sore throats.1 Though rarely, some
other bacteria may also cause sore throat, however, for everyday practice GABHS is
the most significant causative pathogen, so that the term „bacterial“ or „streptococcal“
throat infection in this text refers to inflammations caused by this bacteria.
Although infections caused by group A streptococcus (GAS) are self-limiting,
antibiotic treatment is recommended since it shortens the duration of illness in severe
clinical presentations and decreases the possibility for the occurrence of rheumatic
fever for 10-25%.2,3 (Ia, A)
Today, the incidence of rheumatic fever in developed countries is extremely rare, not
because of wide use of antibiotics, but because of improved hygienic conditions and
better population nutrition4,5,6,7 (III, C) as well as changes in pathogenic streptococcal
characteristics.7,8,9 (III, C)
Therefore, the use of antibiotics in developed countries has a small effect on the
incidence of rheumatic fever. Antibiotics also have a negligible effect on the
prevention of post-streptococcal glomerulonephritis10,11,12,13,14,15,16 (IIa, B).

Since excessive use of antibiotics can have unwanted side effects for
individual and the community, the aim of these guidelines is to help
differentiate clinical presentation of severe stretococcal infection, where
antibiotics are justified, from numerous other sore throat episodes where
antibiotics will have no significant effect on the course of disease, but will
contribute to developennt of bacterial resistance to antibiotics.

The aim of these guidelines is to define optimal therapy for streptococcal sore throat
and reasonable indications for tonsillectomy.
Some national guidelines, when deciding on antibiotic administration in acute sore
throat, mostly observe the severity of clinical presentation (Netherlands, Scotland)17,18
while for some countries the basic criteria is pharyngeal culture for GABHS
(Finland)19 or the use of rapid test for GABHS (USA).20 These guidelines will present
expert opinion on important clinical, epidemiologic and diagnostic criteria, and define
indications and recommendations for the treatment and prevention of streptococcal
sore throat.

3

The recommendations are intended for physicians that care for patients with sore
throat that do not require hospitalization. Indications for hospitalization are inability to
take food and fluid through mouth, suspected localized purulent process (peritonsilar
abscess, retropharyngeal abscess) and the need for parenteral antibiotic therapy.
These recommendations refer to patients of all ages. Immunosuppressed patients
are not included in this guideline.
Guidelines refer to acute sore throat lasting not longer than 14 days and do
not include recommendations for sore throat caused by trauma, foreign
body, allergy or tumor.

The use of these guidelines does not ensure treatment success in every patient. The
approach to each patient should be individual. Physicians are expected to use these
guidelines as a basis for their practice. In exceptional cases, arguments for
deviations from these guidelines should be noted in the patients` files.
2.0

Development of the guideline

2.1

The need for national guidelines – ISKRA initiative

The Interdisciplinary Section for Antibiotic Resistance Control (ISKRA) of the
Croatian Ministry of Health and Social Welfare has initiated the development of
national guidelines on a series of topics where antimicrobial therapy plays an
important role in the treatment of patients. The aim of this initiative is to provide
optimal treatment options for patients with infectious diseases, promote rational use
of antibiotics and develop strategies for infection prevention and control of the spread
of resistant bacteria. These guidelines are in line with the Croatian strategy for
antibiotic resistance control issued by the Croatian Ministry of Health and Social
Welfare and the European Union Council Recommendation (2002/77/EC). When
deciding on antibiotic therapy options, data from the Croatian Committee for
Antibiotic Resistance Surveillance of the Croatian Academy of Medical Sciences
were taken into consideration. The guidelines have been established based on the
AGREE (Appraisal of Guidelines for Research and Evaluation) methodology.21
2.2

The guideline Working Group

The Ministry of Health and Social Welfare of the Republic of Croatia has appointed
the following representatives of professional societies or institutions members of the
Working Group (WG) for the development of guidelines on sore throat: diagnostic
and therapeutic approach-Croatian national guidelines:
Members of the Sore Throat Working Group (in alphabetical order):
T. Baudoin, Chair, Croatian Society for Otolaryngology and Head and Neck Surgery
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M. Abram, Croatian Committee for Antibiotic Resistance Surveillance of the Croatian
Academy of Medical Sciences
D. Bejuk, Croatian Society for Medical Microbiology
Z. Grgurev, Croatian Society for Family Medicine
S. Mimica Matanović, Croatian Society for Clinical Pharmacology
D. Puževski, Croatian Pediatric Society
A. Tambić Andrašević, Reference Center for Antibiotic Resistance Surveillance
G. Tešović, Croatian Society for Infectious Diseases
D. Vukelić, Croatian Society for Chemotherapy
2.3

Literature review, evidence statements and grades of recommendations

2.3.1 Literature review
The evidence supporting these guidelines are based on a systematic review of the
literature. For the initial evidence search the WG has used the existing Scottish,18
American,10, 20 Finnish,19 and Dutch17 clinical guidelines for diagnosis and therapy of
sore throat caused by GABHS.
Also the following databases were searched without publication date limit: Medline,
Evidence Based Medicine Reviews, and Cochrane Database of Systematic Reviews.
For literature search, the following key words were used: sore throat, group A
streptococcus, diagnosis, treatment.
Local antibiotic resistance data were obtained from the Committee for Antibiotic
Resistance Surveillance of the Croatian Academy of Medical Sciences.22
2.3.2 Level of evidence
Levels of evidence, according to US Agency for Health Care Policy and Research23
Level
Ia
Ib
IIa
IIb
III
IV

Type of evidence
Evidence obtained from meta-analysis of randomized trials
Evidence obtained from at least one randomized trial
Evidence obtained from at least one well-designed controlled study without
randomization
Evidence obtained from at least one other type of well-designed quasiexperimental study
Evidence obtained from well-designed non-experimental studies, such as
comparative studies, correlation studies and case reports
Evidence obtained from expert committee reports or opinions or clinical
experience of respected authorities
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2.3.3 Grade of recommendations
Grades of guideline recommendations, modified according to the US Agency for
Health Care Policy and Research23
Grade
A
B
C
2.4

Nature of recommendations
Based on clinical studies of good quality and consistency addressing the
specific recommendations and including at least one randomized trial
Based on well-conducted clinical studies, but without randomized clinical
studies
Made despite the absence of directly applicable clinical studies of good
quality

Consultation and peer review

2.4.1 Professional societies and institutions supporting the guidelines
Professional society presidents, heads of reference centers and institutions listed
under section 2.2 were first asked to delegate one of their members into the Working
Group for guideline development. The Working Group produced a draft version of the
guideline that represented a Working Group consensus document. The presidents
and heads of the respected societies and institutions were asked to inform all their
members that a draft version of the guideline is available for comments on the ISKRA
web site: http://iskra.bfm.hr/ for a period of two months. General practitioners were
also informed about the guidelines through a network of health center
representatives and were also asked to give comments. The Working Group has
analyzed all comments received on the proposed guidelines before adopting the final
version of the document.
2.4.2 Piloting of the guidelines
During the two-month piloting period the guidelines were used in everyday practice
by five to ten specialists in pediatrics, infectious diseases, otolaryngology and 47
general practitioners. Physicians that used the guidelines in the pilot stage were
asked to register their observations by filling in a predefined questionnaire with
questions related to the feasibility of the guideline. Working group members
considered all obtained suggestions and comments before adopting the final version
of the guidelines.
2.4.3 International consultants
As a part of the MATRA project “Antibiotic resistance surveillance in human
medicine”, the assistance of international consultants was available throughout the
guideline development. The project was financially supported by the Dutch
government and was carried out by the Reference Center for Antibiotic Resistance
Surveillance of the Croatian Ministry for Health and Social Welfare. International
consultants from the Netherlands Working Party on Antibiotic Policy (SWAB), Trnava
University and the Dutch Family Medicine Society were involved in the development
6

of the guidelines. International consultants have supported this initiative through a
series of workshops on guideline writing and personal contacts with members of the
Working Group.
2.4.4 ISKRA Board
The final version of the guideline was reviewed and accepted by the ISKRA board.
Members of the ISKRA board are:
A. Tambić Andrašević, Chair of ISKRA, Reference Center for Antibiotic Resistance
Surveillance
V. Stamenić, Ministry of Health and Social Welfare of the Republic of Croatia
B. Aleraj, Reference Center for Epidemiology
Lj. Betica Radić, Croatian Society for Infectious Diseases
I. Francetić, Reference Center for Clinical Pharmacology
S. Kalenić, Reference Center for Nosocomial Infections
I. Kosalec, Ministry of Science, Education and Sports of the Republic of Croatia
Z.Lončar, Medius - Association for Human Rights in Medicine and Health Care
V. Mađarić, Croatian Society for Chemotherapy
Lj. Maltar, Ministry of Agriculture, Fisheries and Rural Development of the Republic of
Croatia
M.Jakševac Mikša, Croatian Pharmaceutical Society
M. Payerl Pal, Croatian Committee for Antibiotic Resistance Surveillance
T. Strbad, Croatian Institute for Health Insurance
J. Škrlin, Croatian Society for Medical Microbiology and Parasitology
V. Vlahović-Palčevski, Croatian Society for Clinical Pharmacology
M. Vrca Botica, Croatian Society for Family Medicine
2.5

Updating guidelines

Guidelines will be updated every five years or sooner if there is a significant reason
for it (e.g. increased resistance rates, new antibiotics).
3.0 Diagnosis of sore throat
The symptoms of streptococcal and viral sore throat often overlap, although there are
symptoms that are more characteristic for streptococcal inflammation and symptoms
more specific for viral inflammation.
According to American standards, in case of clinical doubt, pharyngeal culture for
GABHS or rapid streptococcal antigen test should be used.20 In order to objectivise
clinical picture of streptococcal sore throat, the decision on antibiotic use and
bacteriological testing is based on four criteria according to Centor.24 (IIa,B)
In West European countries, the decision on antibiotic use is based exclusively on
the assessment of the severity of clinical picture and anamnestic data.17, 18 Experts
from these countries believe that not even mild streptococcal infections should be
treated with antibiotics, since they have a self-limiting course and there is a minimal
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risk for post-streptococcal sequelae in developed countries today. In the Netherlands,
it is estimated that the incidence of rheumatic fever and post-streptococcal
glomerulonephritis is below 1:100 000 inhabitants per year.25 Such approach supports
the fact that neither culture nor rapid streptococcal antigen test have a 100%
sensitivity nor specificity. Asymptomatic carrier state of GAS can be recorded in up to
40% of healthy individuals26,27,28,29 which decreases the specificity of GAS finding in
cases of mild clinical picture of acute sore throat.
In Croatia the incidence of acute rheumatic fever today is also very low. In the last 10
years, eight children with acute rheumatic fever were treated at the Rheumatology
Department of the Pediatric Clinic, Clinical Hospital Centre Šalata, where the majority
of children with such diagnosis are hospitalized (oral communication).
The Sore Throat Working Group considers these guidelines a helping tool in
clinicians` everyday practice for differentiation of viral from severe streptococcal
infections, and in reaching decisions whether to administer antibiotic or not.

3.1

Clinical diagnosis

The most reliable clinical symptoms that can lead to the diagnosis of streptococcal
pharyngitis in adults and in children are the symptoms described by Centor.24 (IIa,B)
These are the following:
•
•
•
•

Temperature >380C
Tonsillar exudate
Enlarged and painful anterior cervical lymph nodes
Absence of cough and catarrhal symptoms

Every symptom is marked by one point and depending on the total score (0-4),
clinical diagnosis of streptococcal sore throat can be assessed.
Regarding the probability for streptococcal pharyngitis diagnosis, patients are divided
into 3 groups, based on clinical criteria:
1/ Patients that have high probability for streptococcal pharyngitis (4 points)
2/ Patients that have moderate probability for streptococcal pharyngitis (2-3 points)
3/ Patients that have low probability for streptococcal pharyngitis (0-1 point)
Sensitivity and specificity of clinical diagnosis of streptococcal pharyngitis is
estimated to 55-75%, hence the reason to complement clinical diagnosis with
bacteriologic confirmation.30 (IIb, B)
In estimated clinical diagnosis based on 3 or 4 clinical criteria in adults, positive
predictive value is 40 – 60%.10 This number shows that clinical diagnosis of sore
throat is overestimated and that patients with sore throat of different etiology are also
included among those patients with 3 or 4 points according to Centor – these are
falsely positive estimations.10 (IV, C)

8

In patients with sore throat having 1 or 0 clinical criteria, negative predictive value is
80%. This number shows that in the absence of specific clinical symptoms,
identification of non-streptococcal pharyngitis is more precise – small number of
falsely negative estimations.10 (IV, C)
These findings suggest that clinical scoring system is helpful in identifying patients
who do not need antibiotics but is not precise enough to identify patients with true
streptococcal infection.
The sore throat working group recommends:
•
For patients with Centor score 0-1: no antibiotic therapy, no bacteriology
testing
•
For patients with Centor score 2-4: bacteriology testing (rapid test or culture),
antibiotics if bacteriology tests positive*
* in severe clinical pictures antibiotics may be prescribed even before the culture results are known.
However, upon the arrival of a negative bacteriological finding antibiotics should be withdrawn!

Apart from these basic criteria, the decision on antibiotic use should take into
consideration the following data:
•
Age 3-14 years
(Streptococcal infections are more common in children than in adults. The risk for development of
rheumatic fever after uncured streptococcal infection in adults is extremely low)

•
•

Close exposition to GABHS
Scarlatiniform rash

Antibiotics should be used in case of acute sore throat regardless of the Centor
criteria in case of:
•
Very severe general condition
•
Suspected peritonsillar infiltrate or abscess
•
Rheumatic fever in personal or family history
Immunodeficient patients are not included in these guidelines.
If sore throat, elevated temperature and weakness last longer than 7 days, infectious
mononucleosis should be suspected. In infectious mononucleosis, apart from
lymphadenopathy, spleen and liver are generally enlarged. Blood count with the
presence of ≥20% atypical lymphocytes indicates diagnosis. In unclear cases,
serological testing for infectious mononucleosis can be performed, that would confirm
the diagnosis.
3.2 Microbiology testing
Microbiologic analysis of a throat swab includes rapid streptococcal antigen test
and/or cultivation on blood agar, which is considered to be the golden standard in
confirmation of clinical diagnosis of acute pharyngitis caused by group A
streptococcus. The sensitivity of properly collected and cultivated throat swab is 90
-95%.31 (III, C)
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The specificity of rapid streptococcal antigen test is high (>90%), so either positive
result acquired by rapid streptococcal antigen test or cultivation is sufficient for
making the diagnosis and starting antibiotic treatment.31 (III, C)
Negative rapid streptococcal antigen test in children and adolescents needs to be
certified by cultivation, in order to avoid possible oversight due to falsely negative
results, which can be expected in lower sensitivity antigen tests. 32,33 (IIb, B)
In case of negative rapid streptococcal antigen test in adults, it is not necessary to
confirm negative result by culture, due to different epidemiological characteristics in
adults (low incidence of streptococcal infections and low risk for rheumatic fever).
In some patients, GAS remains present in the upper respiratory tract after completing
a course of antimicrobial therapy. 34,35 (IIb,B)
GAS carrier state should not be treated with antibiotics and therefore a
follow-up culture of throat swabs should not be routinly done in
asymptomatic patients who have completed a course of therapy for GAS.
Carrier state, however, should be eradicated in patients with a history of rheumatic
fever, in rheumatic fever or streptococcal glomerulonephritis epidemics or situations
when it is documented that streptococcal infection is perpetually transferred from one
family member to the other.20

4.0

Therapy of sore throat

4.1 Symptomatic therapy of sore throat
In the majority of cases, symptomatic treatment and resting is sufficient for the
treatment of acute sore throat. It should be explained to the patient that the pathogen
is most probably a virus and that in such infections, antibiotics are not useful. Only in
cases with proved streptococcal etiology, apart from symptomatic, antibiotic therapy
is also necessary.
The drug of choice in symptomatic therapy is analgoantipyretic paracetamol. 18
Paracetamol is usually administered 4 times a day, and exceptionally it can be given
6 times. Total daily dose of paracetamol in children should not exceed 90 mg/kg due
to a potential drug hepatotoxicity.
In symptomatic therapy, non-steroidal anti-inflammatory drugs (NSAID) can also be
used. Acetylsalicylic acid can be used in adults but not in children younger than 12
years of age.
Throat gargles with warm salty water (1/4 kitchen spoon diluted in 2 dL water), sage
tea or antiseptic fluid (hexetidine) can be recommended to adult patients. Pastilles
with local anesthetics can also be recommended to adults, as well as older children.
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4.2

Antimicrobial treatment of sore throat

4.2.1 Acute sore throat caused by GAS
Antibiotic therapy should be prescribed to symptomatic patients with bacteriological
confirmation of GAS infection by culture or rapid antigen test (see appendix 1,
chapter 7.0).
In patients who are severely ill, suspected of having a peritonsillar infiltrate or
abscess or with a history of rheumatic fever, antibiotics should be prescribed
regardless of bacteriological finding of GAS. Severe clinical picture includes intense
sore throat, difficulties in swallowing, severe malaise and high fever.
When there is no possibility for microbiological testing, antibiotics should be
prescribed in case of:
•
reasonable doubt for GAS infection which includes the presence of three to
four Centor criteria
•
severe throat infection (intense sore throat, swallowing complaints, severe
malaise, high fever)
•
peritonsillar infiltrate or abscess
•
increased risk for complications (rheumatic fever in medical history, sensitive
patients living in closed communities during an established streptococcal epidemic).
Whenever possible, suspected streptococcal infection should be confirmed by
microbiological testing in order to prevent unnecessary use of antibiotics and the
development of bacterial resistance in normal microbiota of the patient and his
surroundings.
Absolute efficacy of antibiotic treatment of tonsillopharyngitis caused by GAS is
moderate. With antibiotic therapy, the symptoms of bacterial tonsillopharyngitis are
shortened for approximately one day. In developed countries with higher living
standard, the effect of antibiotics on the incidence of suppurative and nonsuppurative complications of infections caused by GAS is minimal. 36,37,38,39 (Ia, A)
Penicillin is the drug of choice for the treatment of streptococcal tonsillopharyngitis
because of its narrow spectrum, proved efficacy, low incidence of adverse effects
and affordable price. Per oral treatment with penicillin V should be conducted for 10
days. 40,41 (Ia, A)
In adults, recommended dose is 1.500,000 i.u. three times daily42 (Ib, A), and in
children 40.000-80.000 i.u./kg (25-50 mg/kg) daily, divided in three doses. 43,44,45,46,47
(Ib, A)
In case if poor patient compliance, benzathine penicillin G (Extencillin) can be
administered in a single dose of 1.200,000 i.u. for adult patients.48
In children up to 27 kg of body weight, a single dose of 600.000 i.u. should be
applied, and for children above 27 kg, 1,200.000 i.u. in a single dose. 48,49 (Table 1)
Table 1. Therapy of sore throat caused by group A streptococcus
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children
penicillin V 40.000-80.000 IU/kg (25-50 mg/kg) divided into 3 doses
or
benzathine penicillin G (Extencillin) 600 000 IU IM ≤ 27 kg*
benzathine penicillin G (Extencillin) 1 200 000 IU IM > 27kg*
adults
penicillin V 1,500.000 IU every 8 hours
or
benzathine penicillin G (Extencillin) 1,200.000 IU *

duration
10 days
single dose
duration
10 days
single dose

*and other preparations of depot benzylpenicillin in appropriate doses

In case of hypersensitivity to penicillin, the drug of choice is azithromycin.
Azithromycin dose for the treatment of streptococcal pharyngitis in children is higher
than for other indications and amounts to a total of 60 mg/kg: can be given as 20
mg/kg daily for 3 days or 12 mg/kg for 5 days. 41,50 (Ib, A)
Because of better patient compliance and greater efficacy of higher individual doses
of azithromycin, the working group has decided upon 20 mg/kg daily for 3 days. 51 (Ia,
A) The recommended dose of azithromycin for adults is 500 mg daily for 3 days. 51,52
(Ia, A)
Although azithromycin is an attractive option because of single dosing, it should be
avoided in the first line treatment because of fast development of group A
streptococcus resistance to macrolides.53 (Ia, A)
In Croatia, the resistance of GAS to macrolides was 11% in 2007. 22
The alternative option is to use clarithromycin. The recommended dose of
clarithromycin for adults is 250 mg twice daily for 10 days, and for children 15
mg/kg/daily divided into 2 doses for 10 days. 54,55,56
If hypersensitivity to penicillins is not anaphylactic, cephalosporins can also be used.
1st generation cephalosporins show higher cross reaction to penicillin than 2nd or
3rd generation cephalosporins. 57 (Ia, A). Therefore, the working group has chosen
2nd or 3rd generation cephalosporins as the drug of choice in case of penicillin
hypersensitivity. The recommended duration of treatment is 5-10 days, depending on
the drug used. Some randomized controlled clinical trials have shown that 5 days
cefuroxime axetil therapy is at least equally efficient, if not better, than the treatment
with penicillin V lasting for 10 days. 52,58,59,60 (Ia, A)
Although the evidence on the efficacy of amoxicillin and cephalosporin in the
treatment of streptococcal tonsillopharyngitis is indisputable, these drugs are not
recommended as the first line treatment due to a wide spectrum of activity and
possible development of resistance in the normal flora40,48,53,61,62,63,64,65 (Ia, A) and in
some cases higher price. (Table 2)
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Table 2. Therapy of sore throat caused by group A streptococcus in case of
hypersensitivity to penicillin
children
azithromycin 20 mg/kg 1x per day
clarithromycin 15 mg/kg/daily divided into 2 doses
II or III generation cephalosporins
adults
azithromycin 500 mg 1x per day
clarithromycin 250 mg two times daily
II or III generation cephalosporins

4.2.2

duration
3 days
10 days
5-10 days depending on
the preparation
duration
3 days
10 days
5-10 days depending on
the preparation

Recurrent episodes of sore throat caused by GAS

Taking throat swabs for GAS detection in asymptomatic patients after they have
completed a course of antibiotic therapy should not be routinely performed. If a throat
swab is taken for some reason anyway, finding GAS carriage in an asymptomatic
patient should not be considered a relapse, but carrier state. Only patients that return
with signs and symptoms of acute sore throat in the few weeks after completion of
antibiotic therapy should be retested for GAS. If they are found positive for GAS
again, there may be several explanations:
•
poor compliance with antibiotic therapy instructions
•
viral infection with concurrent GAS carriage
•
reinfection with a new strain of GAS
•
second episode caused by the original GAS strain
The second episode caused by the original GAS strain occurs very rarely, as well as
reinfection with a new strain, and the most frequent explanation, especially in schoolaged children and adolescents, is non-streptococcal infection in GAS carriers.20,35
(IIb,B)
However, these situations are difficult to distinguish in practice, and if clinical criteria
correspond to streptococcal infection a patient should receive another course of
antibiotic treatment.
Although there is no recorded resistance to penicillin in GAS yet, the therapy with
oral penicillin may fail in some individuals due to unreliable absorption, or betalactam antibiotic may be inactivated at the site of infection by commensal mouth flora
that produces beta-lactamases.66,67
Because of this small, yet existing possibility for a relapse due to failed therapy, in
recurrent streptococcal infections penicillin V or G are not recommended.
The working group has chosen a combination of amoxicillin and clavulanic acid, as
the drug of choice for the treatment of recurrent GAS infections, 45 mg/kg divided
into 2 doses in children, and 1g 2 times daily in adults. 17,68 (Ib, A)
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The alternative choice is clindamycin, 20 mg/kg divided into 3 doses in children, and
300 mg 3 times daily for adults. 68,69 (Ib, A) (Table 3)
For eradication of GAS in asymptomatic carriers (conducted only in well defined
conditions, see chapter 3.2), the working group recommends clindamycin or
azithromycin. 70 (IIa, B) (Table 4)
Table 3. Therapy of recurrent episodes of streptococcal sore throat
children
amoxicillin/clavulanic acid 45 mg/kg divided into 2 doses
or
clindamycin 20 mg/kg divided into 3 doses
adults
amoxicillin/clavulanic acid BID 1g 2 times daily
or
clindamycin 300 mg 3 times daily

duration
10 days
10 days
duration
10 days
10 days

Table 4. Eradication of asymptomatic pharyngeal carriage of group A streptococcus
children and adults*
clindamycin
or
azithromycin
*

duration
10 days
3 days

doses are identical as for therapy, the choice of antibiotic depends on the isolated strain antibiogram

5.0 Tonsillectomy
Tonsillectomy is a surgical procedure that requires patient hospitalization. The
procedure in children is conducted under general anesthesia, and in adults local
anesthesia can also be used. The most common postoperative complication is
haemorrhage (1-3%). Postoperative recovery lasts 14 days during which the patient
is absent from school or work.
To date there are no appropriate studies devised according to evidence based
medicine (EBM) standards that would analyze the efficacy and justifiability of
tonsillectomy in the treatment of recurrent tonsillitis. There are several older
randomized controlled studies that show that tonsillectomy is superior to conservative
treatment of recurrent acute tonsillitis in children, in a sense that the number of
tonsillitis episodes after surgery is significantly smaller than in the control, nonsurgically treated group of examinees. Although, when comparing the number of sick
leave days due to sore throat, including postoperative recovery, the difference
between these two groups is not so significant.71,72,73,74 (Ib, A) There are no
randomized control studies with adult examinees.
In spite of lacking EMS studies, there are studies that suggest the benefit of
tonsillectomy in children, not only in decreased number of sore throat episodes, but
also improved child`s general condition.75,76 (IIa, B).
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Therefore, the working group recommends tonsillectomy for indications listed in
Chapter 5.1.
5.1 Indications for tonsillectomy in children and adults
Absolute indications


sore throat caused by tonsillitis with the following criteria fulfilled:
- 5 or more sore throat episodes per year
- diagnostically confirmed tonsillitis with at least one of the following
criteria: positive GAS swab, purulent tonsillar exudate, body temperature
≥ 38oC, lymphadenitis in the neck with at least one node ≥ 2 cm
- sore throat episodes affect the patient`s general condition and his normal
everyday life functioning
- duration of symptoms for at least a year

•
•
•
•

complications of tonsillitis (peritonsillar abscess, sepsis)
permanent respiratory tract obstruction
obstrucive sleep apnea syndrome
suspected tonsillar malignancy

Relative indications
•
•

occlusion disturbances
chronic tonsillitis – if the patient suffers from chronic sore throat and bad
breath and if the symptoms persist during the period of one year18,19

Before reaching a decision for tonsillectomy, a six month monitoring period is
recommended.18 Once the indication is established, the procedure should be
performed as soon as possible in order to achieve successful result. 18
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6.0 Key messages
•

Sore throat diagnosis does not automatically imply antibiotic use

Sore throat most frequently occurs as a part of a viral infection, and symptomatic
therapy is most commonly sufficient. As a rule, the only bacterial pathogen with
antibiotic indication is group A streptococcus. Other bacterial pathogens cause sore
throat extremely rarely with recognizable clinical picture (diphtheria, Lemierre`s
disease) or with benign course (Arcanobacterium haemolyticum, non-A streptococci).
•

In patients with severe general condition, antibiotic should be
administered regardless of bacteriological finding

The sensitivity of properly collected throat swab is 90 -95% 31, depending how it was
collected, transported and whether the patient received any antibiotic therapy prior to
pharyngeal swab.
Pharyngeal swab is collected from the surface of both tonsils (or tonsillar core), and
posterior pharyngeal wall, without touching the tongue and oropharyngeal area. In
uncooperative children it is sometimes difficult to obtain a representative sample.
Pharyngeal swab should be delivered immediatelly to microbiology laboratory or it
can be stored at room temperature maximally up to 24 hours in transport medium,
until transportation is possible.
Negative swab result with the presence of strongly expressed symptoms of bacterial
inflammation does not exclude the possibility of streptococcal infection.
•

Antibiotics should not be administered in mild clinical pictures of sore
throat only because of fear that unrecognized streptococcal infection
can lead to post-streptococcal sequellae or severe clinical presentations

Prevention of rheumatic fever and post-streptococcal glomerulonephritis
The prevention of rheumatic fever and post-streptococcal glomerulonephritis have
traditionally been considered the main reasons for antibiotic treatment of sore throat.
Since the 1950s, developed countries have recorded a decrease in the incidence
rates of rheumatic fever, not because of wide use of antibiotics but because of
improved living standards.4,5,6,7 Post-streptococcal glomerulonephritis is, also,
extremely rare and the use of antibiotics does not affect the incidence of this
complication.10,11,12,13,14,15,16 In the USA, during the 1980s, repeated localized epidemics
of rheumatic fever were recorded.77,78
In Croatia, the incidence of acute rheumatic fever is very low, and these guidelines
are valid only for current situation in Croatia. In case of rheumatic fever epidemics,
searching for GAS carriers and rheumatogenic or nephritogenic strain eradication is
justified.
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Prevention of peritonsillar abscess
The incidence of purulent complications of streptococcal infections is low regardless
of whether antibiotics are administered or not. 10,42,79,80 Antibiotics can prevent the
development of peritonsillar abscess, however one retrospective study conducted on
more than 30 000 patients and 71 patient with peritonsillar abscess has showed that
44% patients had clinical presentation of peritonsillar abscess at the very first visit to
general practitioner. Out of the remaining 56%, in whom peritonsillar abscess was
preceded by tonsillopharyngitis, 67% received appropriate antibiotic therapy prior to
peritonsillar abscess development. 81
Prevention of invasive streptococcal infections
Although epidemics of invasive streptococcal infections caused by virulent types
(especially T1M1, T3M3) were announced in the 1990s, necrotizing fasciitis and toxic
shock syndrome still occur rarely and sporadically and are rarely related to previous
throat inflammation, 82 (IV) and types that cause invasive infections differ from the
types that commonly occur during throat inflammations.83,84,85,86,87. (IIb, B) GAS
bacteremia is also very rarely related to throat inflammation.88
•

Asymptomatic GAS carriers, as a rule, should not be sought nor treated

Some persons remain streptococcal carriers even after completed antistreptococcal
therapy. Since carrier state is not treated with antibiotics, it is unnecessary to collect
control throat swabs after completed therapy.
Throat swabs should not be collected from contacts of patients having a
streptococcal throat infection. Carrier state in a patient’s family is usual,28 and should
not be sought nor treated.
Rare exceptions are patients with a history of rheumatic fever, cases of repeated
streptococcal infections within a family and rheumatic fever or streptococcal
glomerulonephritis epidemics.
Streptococcal carriers are not under increased risk for the development of
suppurative or non-suppurative complications of streptococcal infection.89 (IV,C)
Streptococcal carriers do not transmit GAS to their close contacts, as patients in
acute phase of streptococcal inflammation do.89 (IV,C)
Streptococcal carrier state is much more difficult to eradicate with antibiotics than
streptococcus during acute infection. 67,88 (Ib, A)
The transmission of invasive GAS strain causing necrotizing fasciitis or toxic shock
syndrome should be prevented, and carrier state should be treated in close contacts
of patients suffering from invasive streptococcal infection. Patients with invasive
streptococcal disease are not, however, the subject of these guidelines.
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O-Antistreptolysin Titre (ASO) in sore throat diagnostics

Routine testing of O-antistreptolysin titre (ASO titre) aimed at diagnosing
streptococcal sore throat is not recommended (IIa, B). The results of repeated ASO
titre tests are available to clinician too late to have an impact on the choice of
terapy.17 (IV,C). Individual ASO titre is neither sensitive nor specific enough for
diagnosing streptococcal sore throat.90
•

Viral throat infections are common in children and are not an indication
for tonsillectomy

The assumption that recurrent streptococcal tonsillitis can be prevented with
tonsillectomy is justified; however, tonsillectomy shall not prevent recurrent sore
throats caused by other pathogens. Before making the decision for tonsillectomy, the
diagnosis of recurrent streptococcal tonsillitis has to be confirmed by medical history
and local status.
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7.0. Appendix 1 - Diagnosis and therapy of sore throat
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8.0

Appendix 2 - Patient information sheet

What causes sore throat?
 in 85-90% of cases sore throat is
caused by viruses
 leading bacterial pathogen is group A
beta-haemolytic Streptococcus

When to visit doctor?









How are upper respiratory tract
infections transmitted and who is
most frequently affected?
the most common route of
transmission is by droplet i.e. during
conversation, coughing or sneezing.
For this reason, when coughing or
sneezing, the mouth should be
protected with a tissue and hands
should be washed. If tissue is not
available, sneezing into the sleeve
may help (in order to least as
possible contaminate the hands and
surrounding areas). Frequent hand
disinfection– alcohol rubbing or
washing is the best protection from
spreading the pathogens of sore
throat infection.
 people of all age groups can suffer
from sore throat, however it is most
frequent in small children and
younger adults
 adults may suffer from sore throat 2 –
3 times per years, small children even
up to 6-7 times per year
Treatment?


is sore throat lasts longer than 7 days The majority of sore throat episodes do
in case of abnormal course of disease not require antibiotic treatment since they
(worsening of pain, weakness and/or
are caused by viruses and antibiotics are
difficulty swallowing after 4-7 days)
not effective against viruses. The majority
in case of enlarged and painful lymph of sore throats are self-limiting infections.
nodes in the neck
Symptomatic treatment is most
difficulties in swallowing or opening
commonly sufficient.
mouth
It is recommended to:
in case of malaise and limitations in
 drink enough fluid (tea)
performing everyday activities
 gargle (not swallow) warm salty water,
in case of body rash
sage tea or antiseptic fluids
in case of a history of rheumatic fever
(hexetidine)
in case of weak immune system
 in case of elevated temperature and
poor general condition it is best to stay
at home
 if the temperature is above 38 °C, an
antipyretic can be used:
for children: paracetamol (Lupocet
syrup, Plicet syrup etc.) in doses as
indicated in the instructions for use
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Why excessive use of antibiotics is
harmful?










(overuse is toxic!)
for adults: paracetamol 1 pill 4 – 6 x
daily, acetylsalicylic acid (Andol,
Aspirin etc.) 1-2 pills every 4-6 hours
(in children contraindicated!)
sucking pastilles as a sore throat
relief – effective as an antiseptic,
there are several types with additional
active ingredients - menthol, etheric
oils (peppermint, eucalyptus). Also,
there are pastilles with local
anesthetic (for pain relief) such as
Angal, Strepsils plus, Septolete plus
etc.
avoid cigarette smoke
Antibiotics themselves, even when
used for justified reasons, have side
effects or cause adverse events
(rash, nausea, diarrhea) and if not
needed, should be avoided
Antibiotics, apart from disease
pathogens, also have an effect on the
so called „good bacteria“normally
found in our organism (skin,
intestine...) making them resistant to
antibiotics. Such resistant bacteria
live in our organism and are
transmitted to other people though
everyday contact in day-to-day
situations. These resistant bacteria
become visible only when they cause
an infection, either in persons using
antibiotics by themselves, or in
persons who did not consume
antibiotics by themselves but to
whom resistant bacteria was
transmitted through everyday contact
with humans and surrounding.
Antibiotics are the only medication
with an effect on the entire
community, and not only on
individuals, because resistant
bacterial are easily spread within the
community.
If antibiotics are spent on infections
not caused by bacteria (e.g. common
viral upper respiratory tract
infections), we won’t have these
valuable drugs available for patients
with severe bacterial infections.
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Bacteria resistant to all known
antibiotics are so far scarce;
however, they have been described
as disease pathogens.
9.0

Acknowledgement

We would like to thank the Dutch government for supporting the initiative of writing a
series of Croatian national guidelines on the use of antibiotics through the MATRA
project „Antibiotic resistance surveillance in human medicine“. Special thanks to Dr
Jaap Koot who organized several workshops on guideline writing in Croatia and to
the members of the Netherlands Working Party on Antibiotic Policy (SWAB), the
Trnava University and the Dutch College of General Practitioners for their assistance
in structuring the guidelines.
We are particularly grateful to Dr Maja Vucetic for sharing with us her knowledge and
experience of a general practitioner and supporting us throughout the process of
guideline development making particularly useful comments on problems important
for guideline implementation in practice.
10.0

Conflict of interest

None.

22

11.0

References

1. Mandell GL, Bennet JE, Dolin R, ed. Mandell, Douglas, and Bennett's
Principles & Practice of Infectious Diseases. New York: Elsevier/Churchill
Livingstone; 2005.
2. Robertson KA, Volmink JA, Mayosi BM. Antibiotics for the primary prevention
of acute rheumatic fever: a meta-analysis. BMC Cardiovasc Disord 2005;5:11.
3. Denny FW, Wannamaker LW, Brink WR, Rammelkamp CH, Custer EA.
Prevention of rheumatic fever: treatment of the preceding streptococcic
infection. JAMA 1950;143:151-3.
4. Carapetis JR. Rheumatic Heart Disease in Developing Countries. N Engl J
Med 2007;357:439-41.
5. Brown A, McDonald MI, Calma T. Rheumatic fever and social justice. Med J
Aust 2007;186:557-8.
6. Quinn RW. Comprehensive review of morbidity and mortality trends for
rheumatic fever, streptococcal disease, and scarlet fever: the decline of
rheumatic fever. Rev Infect Dis 1989;11:928-53.
7. Kassem AS, Zaher SR. An international comparison of the prevalence of
streptococcal infections and rheumatic fever in children. Pediatr Ann
1992;21:835, 839-42.
8. Stollerman GH. Current issues in the prevention of rheumatic fever. Minerva
Med 2002;93:371-87.
9. Stollerman GH. Can we eradicate rheumatic fever in the 21st century? Indian
Heart J 2001;53:25-34.
10. Cooper RJ, Hoffman JR, Bartlett JG et al. Principles of appropriate antibiotic
use for acute pharyngitis in adults: background. Ann Intern Med
2001;134:509-17.
11. Taylor JL, Howie JGR. Antibiotics, sore throats and acute nephritis. J R Coll
Gen Pract 1983;33:783-6.
12. Goslings WR, Valkenburg HA, Bots AW, Lorrier JC. Attack rates of
streptococcalpharyngitis, rheumatic fever and glomerulonephritis in the
general population. N Engl J Med 1963;268:687-94.
13. Siegel AC, Johnson EE, Stollerman GH. Controlled studies of
streptococcalpharyngitis in a pediatric population. N Engl J Med
1961;265:559-66.
14. Brumfitt W, Slater JD. Treatment of acute sore throat with penicillin. A
controlled trial in young soldiers. Lancet 1957;1:8-11.
15. Chamovitz R, Catanzaro FJ, Stetson CA, Rammelkamp CH. Prevention of
rheumatic fever by treatment of previous streptococcal infections. N Engl J
Med 1954;251:466-71.
16. Brink WR, Rammelkamp CH, Denny FW, Wannamaker LW. Effect of penicillin
and aureomycin on the natural course of streptococcal tonsillitis and
pharyngitis. Am J Med 1951;10:300-8.
17. The Dutch College of General Practitioners (NHG). The Dutch College of
General Practitioners (NHG) Practice Guideline Acute sore throat, 1999.
Available
at:
http://nhg.artsennet.nl/upload/104/guidelines2/E11.htm.
Accessed on: 23.03.2009.
18. Scottish Intercollegiate Guidelines Network (SIGN). Management of Sore
Throat and Indications for Tonsillectomy. Edinburgh: SIGN Publication, Royal
College
of
Physicians,
Number
34,
1999.
Available
at:

23

http://www.sign.ac.uk/guidelines/fulltext/34/index.html.
Accessed
on:
23.03.2009.
19. Finnish Medical Society Duodecim. Sore Throat and Tonsililtis. In: EBM
Guidelines. Evidence-Based Medicine. Helsinki, Finland: Wiley Interscience,
John Wiley&Sons; 2005.
20. Bisno L, Gerber MA, Gwaltney JM, Kaplan EL, Schwartz RH. Infectious
Diseases Society of America. IDSA Practice Guidelines for the Diagnosis and
Management of Group A Streptococcal Pharyngitis. Clin Infect Dis
2002;35:113-25.
21. The AGREE Collaboration. Appraisal of Guidelines for Research & Evaluation
(AGREE) Instrument, 2001. Available at: http://www.agreecollaboration.org/.
Accessed on: 23.03.2009.
22. Tambić-Andrašević A, Tambić T. Resistance of bacterial isolates in 2007. In:
Tambić-Andrašević A, Tambić T, eds. Susceptibility and resistance of bacteria
to antibiotics in Croatia in 2007. Zagreb: Academy of Medical Sciences of
Croatia; 2008 (in Croatian).
23. US Department of Health and Human Services. Public Health Service, Agency
for Health Care Policy and Research (AHCPR). EPC Evidence Reports.
Methodology.
Available
at:
http://www.ahcpr.gov/clinic/epcindex.htm#
methodology. Accessed on 23.03.2009.
24. Ebell MH, Smith MA, Barry HC, Ives K, Carey M. The rational clinical
examination. Does this patient have strep throat? JAMA 2000;284:2912-8.
25. Hoogendoorn D. Acute rheumatism and glomerulonephritis; current clinical
incidence and mortality in The Netherlands. Ned Tijdschr Geneeskd
1989;133:2334-8.
26. Caplan C. Case against the use of throat culture in the management of
streptococcal pharyngitis. J Fam Pract 1979;8:485-90.
27. Feery BJ, Forsell P, Gulasekharam M. Streptococcal sore throat in general
practice - a controlled study. Med J Aust 1976;1:989-91.
28. Dingle JH, Badger G, Jordan WS Jr, ed. Illness in the home. Cleveland: Case
Western Reserve University Press; 1964, str. 97-119.
29. Canterin AA, Donadon V, Cignacco GB et al. Epidemiology of group A betahemolytic streptococcus in the school population of Pordenone Province. Arch
Sci Med 1978;135:623-36.
30. Nawaz H, Smith DS, Mazhari R, Katz, DL. Concordance of clinical judgment in
the diagnosis of streptococcal pharyngitis. Acad Emerg Med 2000;10:1104-9.
31. Gerber MA. Comparison of throat cultures and rapid strep tests for diagnosis
of streptococcal pharyngitis. Pediatr Infect Dis J 1989;8:820-4.
32. McIsaac WJ, Kellner JD, Aufricht P, Vanjaka A, Low D. Empirical validation of
guidelines for the management of pharyngitis in children and adults. JAMA
2004;291:1587-95.
33. Hall MC, Kieke B, Gonzales R, Belongia EA. Spectrum bias of a rapid antigen
detecion test for group A beta-hemolytic streptococcal pharynitis in a pediatric
population. Pediatrics 2004;114:182-6.
34. Gerber MA. Treatment failures and carriers: perception or problems? Pediatr
Infect Dis J 1994;13:576-9.
35. Kaplan EL, Gastanaduy AS, Huwe BB. The role of the carrier in treatment
failures after antibiotic therapy for group A streptococci in the upper respiratory
tract. J Lab Clin Med 1981;98:326-35.

24

36. Del Mar CB, Glasziou PP, Spinks AB. Antibiotics for sore throat. The
Cochrane Database Syst Rev 2006 Oct 18;(4):CD000023.
37. Randolph MF, Gerber MA, DeMeo KK, Wright L. Effect of antibiotic therapy on
the clinical course of streptococcal pharyngitis. J Pediatr 1985;106:870-5.
38. Middleton DB, D'Amico F, Merenstein JH. Standardized symptomatic
treatment versus penicillin as initial therapy for streptococcal pharyngitis. J
Pediatr 1988;113:1089-94.
39. Dajani A, Taubert K, Ferrieri P, Peter G, Shulman S. Treatment of acute
streptococcal pharyngitis and prevention of rheumatic fever: a statement for
health professionals. Committee on Rheumatic Fever, Endocarditis, and
Kawasaki Disease on the Council on Cardiovascular Disease in the Young,
the American Heart Association. Pediatrics 1995;96:758-64.
40. Casey JR, Pichichero ME. Meta-analysis of cephalosporins versus penicillin
for treatment of group A streptococcal tonsillopharyngitis in children. Pediatrics
2004;113:866-82.
41. Cohen R. Defining optimum treatment regimen for azithromycin in acute
tonsillopharyngitis. Ped Infect Dis J 2004;23(Suppl.2):S129-134.
42. Zwart S, Sachs AP, Ruijs GJ, Gubbels JW, Hoes AW, de Melker RA. Penicillin
for acute sore throat: randomised double blind trial of seven days versus three
days treatment or placebo in adults. BMJ 2000;320:150-4.
43. Pichichero ME, Disney FA, Talpey WB et al. Adverse and beneficial effects of
immediate treatment of Group A beta-hemolytic streptococcal pharyngitis with
penicillin. Pediatr Infect Dis J 1987;6:635-43.
44. Dagnelie CF, van der Graaf Y, de Melker RA. Do patients with sore throat
benefit from penicillin? A randomized double-blind placebo-controlled clinical
trial with penicillin V in general practice. Br J Gen Pract 1996;46:589-93.
45. El-Daher NT, Hijazi SS, Rawashdeh NM, al-Khalil IA, Abu-Ektaish FM, AbdelLatif DI. Immediate vs. delayed treatment of group A beta-hemolytic
streptococcal pharyngitis with penicilllin V. Pediatr Infect Dis J 1991;10:12630.
46. Krober MS, Bass JW, Michels GN. Streptococcal pharyngitis. Placebocontrolled double-blind evaluation of clinical response to penicillin therapy.
JAMA 1985;253:1271-4.
47. Schwartz RH, Wientzen RL Jr, Pedreira F, Feroli EJ, Mella GW, Guandolo VL.
Penicillin V for group A streptococcal pharyngotonsillitis. A randomized trial of
seven vs ten days’ therapy. JAMA 1981;246:1790-5.
48. Bisno AL. Acute pharyngitis. N Engl J Med 2001;333:205-11.
49. Pickering L, Baker CJ, Overturf GD, Prober CG. Red Book, 2003 Report of the
Comittee on Infectious Diseases. Elk Grove Village: American Academy of
Pediatrics; 2003.
50. Cohen R, Reinert P, de La Rocque F, Levy C, Boucherat M, Robert M.
Comparison of two dosages of azithromycin for three days versus penicillin V
for ten days in acute group A streptococcal tonsillopharyngitis. Pediatr Infect
Dis J 2002;21:297-303.
51. Casey JR, Pichichero ME. Higher dosages of azithromycin are more effective
in treatment of group A streptococcal tonsillopharyngitis. Clin Infect Dis
2005;40:1748-55.
52. Vrhovac B, ed. Textbook on pharmacotherapy. Zagreb: Medicinska naklada;
2007. (in Croatian)

25

53. Pichichero ME, Margolis PA. A comparison of cephalosporins and penicillins
in the treatment of group A beta-hemolytic streptococcal pharyngitis: a metaanalysis suppporting the concept of microbial copathogenicity. Pediatr Infect
Dis J 1991;10:275-81.
54. Syrogiannopoulos GA, Bozdogan B, Grivea IN et al. Hellenic AntibioticResistant Respiratory Pathogens Study Group. Two dosages of clarithromycin
for five days, amoxicillin/clavulanate for five days or penicillin V for ten days in
acute group A streptococcal tonsillopharyngitis. Pediatr Infect Dis J
2004;23:857-65.
55. Takker U, Dzyublyk O, Busman T, Notario G. Comparison of 5 days of
extended-release clarithromycin versus 10 days of penicillin V for the
treatment of streptococcal pharyngitis/tonsillitis: results of a multicenter,
double-blind, randomized study in adolescent and adult patients. Curr Med
Res Opin 2003;19:421-9.
56. Portier H, Filipecki J, Weber P, Goldfarb G, Lethuaire D, Chauvin JP. Five day
clarithromycin modified release versus 10 day penicillin V for group A
streptococcal pharyngitis: a multi-centre, open-label, randomized study. J
Antimicrob Chemother 2002;49:337-44.
57. Pichichero ME, Casey JR. Safe use of selected cephalosporins in penicillinallergic patients: A meta analysis. Otoryn Head Neck Sur 2007;136:340-7.
58. Pichichero ME, Casey JR. Bacterial eradication rates with shortened courses
of 2nd- and 3rd- generation cephalosporins versus 10 days of penicillin for
treatment of group A streptococcal tonsillopharyngitis in adults. Diagn
Microbiol Infect Dis 2007;59:127-30.
59. Scholz H. Streptococcal-A tonsillopharyngitis: a 5-day course of cefuroxime
axetil versus a 10-day course of penicillin V. Results depending on the
children's age. Chemotherapy 2004;50:51-4.
60. Casey JR, Pichichero ME. Metaanalysis of short course antibiotic treatment
for group a streptococcal tonsillopharyngitis. Pediatr Infect Dis J 2005;24:90917.
61. Bisno AL. Diagnosis and management of group A streptococcal pharyngitis. A
practice guideline. Clin Infect Dis 1997;25:574-83.
62. Casey JR, Pichichero ME. Meta-analysis of cephalosporins versus penicillin
for treatment of group A streptococcal tonsillopharyngitis in adults. Clin Infect
Dis 2004;38:1526-34.
63. Pichichero ME, Casey JR. Comparison of European and U.S. results for
cephalosporin versus penicillin treatment of group A streptococcal
tonsillopharyngitis. Eur J Clin Microbiol Infect Dis 2006;25:354-64.
64. Strömberg A, Schwan A, Cars O. Five versus ten days treatment of group A
streptococcal pharyngotonsillitis: a randomized controlled clinical trial with
phenoxymethylpenicillin and cefadroxil. Scand J Infect Dis 1988;20:37-46.
65. Gooch WM 3rd, McLinn SE, Aronovitz GH et al. Efficacy of cefuroxime axetil
suspension compared with that of penicillin V suspension in children with
group A streptococcal pharyngitis. Antimicrob Agents Chemother
1993;37:159-63.
66. Pichichero ME, Casey JR, Mayes T et al. Penicillin failure in streptococcal
tonsillopharyngitis: causes and remedies. Pediatr Infect Dis J 2000;19:917-23.
67. Gerber MA. Potential mechanisms for faliure to eradicate group A streptococci
from the pharynx. Pediatrics 1999;104:911-7.

26

68. Mahakit P, Vicente JG, Butt DI, Angeli G, Bansal S, Zambrano D. Oral
clindamycin 300 mg BID compared with oral amoxicillin/clavulanic acid 1 g
BID in the outpatient treatment of acute recurrent pharyngotonsillitis caused by
group A beta-hemolytic streptococci: an international, multicenter,
randomized, investigator-blinded, prospective trial in patients between the
ages of 12 and 60 years. Clin Ther 2006;28:99-109.
69. Orrling A, Stjernquist-Desatnik A, Schalén C, Kamme C. Clindamycin in
persisting streptococcal pharyngotonsillitis after penicillin treatment. Scand J
Infect Dis 1994;26:535-41.
70. Morita JY, Kahn E, Thompson T et al. Impact of azithromycin on
oropharyngeal carriage of group A Streptococcus and nasopharyngeal
carriage of macrolide-resistant Streptococcus pneumoniae. Pediatr Infect Dis
J 2000;19:41-6.
71. Paradise JL, Bluestone CD, Rogers KD, Taylor FH. Efficacy of adenoidectomy
in recurrent otitis media. Historical overview and preliminary results from a
randomized, controlled trial. Ann Otol Rhinol Laryngol 1980;89:319-21.
72. Mckee WJ. The part played by adenoidectomy in the combined operation of
tonsillectomy with adenoidectomy. Second part of a controlled study in
children. Br J Prev Soc Med 1963;17:133-40.
73. Mawson SR, Adlington P, Evans M. A controlled study evaluation of adenotonsillectomy in children. J Laryngol Otol 1967;81:777-90.
74. Roydhouse N. A controlled study of adenotonsillectomy. Arch Otolaryngol
1970;92:611-6.
75. Camilleri AE, MacKenzie K, Gatehouse S. The effect of recurrent tonsillitis and
tonsillectomy on growth in childhood. Clin Otolaryngol Allied Sci 1995;20:1537.
76. Williams EF 3rd, Woo P, Miller R, Kellman RM. The effects of
adenotonsillectomy on growth in young children. Otolaryngol Head Neck Surg
1991;104:509-16.
77. Wald ER, Dashefsky B, Feidt C, Chiponis D, Byers C. Acute rheumatic fever in
western Pennsylvania and tristate area. Pediatrics 1987;80:371-4.
78. Veasy LG, Wiedemeier SE, Orsmond GS et al. Resurgence of acute
rheumatic fever in the intermountain area of the United States. N Engl J Med
1987;316:421-7.
79. Howe RW, Millar MR, Coast J et al. A randomized controlled trial of antibiotics
on symptom resolution in patients presenting to their general practitioner with
a sore throat. Br J Gen Pract 1997;47:280-4.
80. Dagnelie CF, van der Graaf Y, De Melker RA. Do patients with sore throat
benefit from penicillin? A randomized, double-blind placebo-controlled clinical
trial with penicillin V in general practice. Br J Gen Pract 1996;46:589-93.
81. Webb KH, Kurtz SR. Use of high-sensitivity rapid strep test without culture
confirmation of negative results: 2 year´s experience. J Fam Pract 2000;49:348.
82. Pichichero ME. Group A Beta-hemolytic Streptococcal Infections. Pediatr Rev
1998;19:291-302.
83. Talkington DF, Schwartz B, Black CM et al. Association of Phenotypic and
Genotypic Characteristics of Invasive Streptococcus pyogenes Isolates with
Clinical Components of Streptococcal Toxic Shock Syndrome. Infect Immun
1993;61:3369-74.

27

84. Pontes T, Antunes H. Group A beta-hemolytic streptococcal toxic shock. Acta
Med Port 2004;17:395-8.
85. Eriksson BK, Norgren M, McGregor K, Spratt BG, Normark BH. Group A
Streptococcal Infections in Sweden: A Comparative Study of Invasive and
Noninvasive Infections and Analysis of Dominant T28 emm28 Isolates. Clin
Infect Dis 2003; 37:1189–93.
86. Eriksson BK, Norgren M, McGregor K, Spratt BG, Normark BH. Opsonization
of T1M1 Group A Streptococcus: Dynamics of Antibody Production and Strain
Specificity. Clin Infect Dis 2001;32:24–30.
87. Darenberg J, Luca-Harari B, Jasir A et al. Molecular and clinical
characteristics of invasive group A streptococcal infection in Sweden. Clin
Infect Dis 2007;45:450-8.
88. Shulman ST, Gerber MA, Tanz RR, Markowitz M. Streptococcal pharyngitis:
the case for penicillin therapy. Pediatr Infect Dis J 1994;13:1-7.
89. Kaplan El. The Group A Streptococcal Upper Respiratory Tract Carrier State:
An Enigma. J Pediatr 1980;97:337-45.
90. Gray GC, Struewing JP, Hyams KC, Escamilla J, Tupponce AK, Kaplan EL.
Interpreting a Single Antistreptolysin O Test: A Comparison of the „Upper limit
of Normal“ and Likelihood Ratio Methods. J Clin Epidemiol 1993;10:1181-5.

28

