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Summary

Background: Sore throat is a common reason for consultation of primary care phy-
sicians, pediatricians, and ENT specialists. The updated German clinical practice
guideline on sore throat provides evidence-based recommendations for treatment in
the framework of the German healthcare system.

Methods: Guideline revision by means of a systematic search of the literature for
international guidelines and systematic reviews. All recommendations were devel-
oped by an interdisciplinary guideline committee and agreed by formal consensus.
The updated guideline applies to patients aged 3 years and over.

Results: In the absence of red flags such as immunosuppression, severe comorbid-
ity, or severe systemic infection, acute sore throat is predominantly self-limiting. The
mean duration is 7 days. Chronic sore throat usually has noninfectious causes.
Laboratory tests are not routinely necessary. Apart from non-pharmacological self-
management, ibuprofen and naproxen are recommended for symptomatic treat-
ment. Scores can be used to assess the risk of bacterial pharyngitis: one point each
is assigned for purulent or inflamed tonsils, palpable cervical lymph nodes, patient
age, disease course, and elevated temperature. If the risk is low (<3 points),
antibiotics are not indicated; if at least moderate (3 points), delayed prescribing is
recommended; if high (>3 points), antibiotics can be taken immediately. Penicillin
remains the first choice, with clarithromycin as an alternative for those who do not
tolerate penicillin. The antibiotic should be taken for 5-7 days.

Conclusion: After the exclusion of red flags, antibiotic treatment is unnecessary in
many cases of acute sore throat. If administration of antibiotics is still considered in
spite of patient education on the usual course of tonsillopharyngitis and the low risk
of complications, a risk-adapted approach using clinical scores is recommended.
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reasons for visiting a primary care physician and

accounts for 2.7% of all primary care consultations
in Germany (1). Acute sore throat is usually caused by
viral infections of the pharynx. Bacterial pathogens, such
as streptococci, are detected in tonsillopharyngitis in only
20.2%-34% of cases, depending on the seasonal and re-
gional conditions and age group (2, 3). A German study
conducted in 2018 with 61 primary care practices found
group A streptococci (GAS) in only 15% of patients with
sore throat (4). While GAS are nearly always the cause of
bacterial tonsillopharyngitis in children, group C and G
streptococci are found in up to 12% of cases in adults.
Only a handful of primary studies on the prescribing prac-
tice of general practitioners in cases of suspected bacterial
tonsillopharyngitis are available for Germany and have
low case numbers. A 2005 survey found an antibiotic
prescription rate of approximately 90% in primary care
patients with suspected tonsillitis, whereas a 2016 study
found a rate of 41% on initial presentation (5, 6).
Non-beneficial prescribing of antibiotics represents an
unnecessary risk for patients and promotes the develop-
ment of resistance (7).

Sore throat is defined as chronic if it persists for
more than 14 days, in which case noninfectious
causes are more likely. From a differential diagnostic
perspective, one should consider physicochemical
factors (post-intubation status, smoking, snoring,
medications, reflux), voice strain and overuse, con-
comitant diseases, and adverse drug effects (8).

The German clinical practice guideline “Sore
Throat,” which was updated in 2020, takes into
account a newly developed clinical score, as well as
the principle of delayed prescribing, and presents a re-
vised treatment algorithm.

S ore throat is No. 6 on the list of most common

Methods

To compile the evidence base, a literature search was
performed to find current versions of the source guide-
lines, which were evaluated using the AGREE-II in-
strument (9). A systematic search was also conducted
for review articles, which were evaluated using the
AMSTAR-2 instrument. Search strategies and evalu-
ations are described in the eMethods.

The recommendations were discussed and agreed
upon in the consensus committee. For any remaining
recommendations and text passages on which no
consensus had previously been reached, consensus was
subsequently established by means of a Delphi pro-
cedure. All parties that participated in the development
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TABLE 1

Suspected scarlet fever
Suspected infectious mononucleosis

A different focus of infection (pneumonia,
bronchitis, otitis media, sinusitis)

Typical conditions involving severe
immunosuppression

Increased risk of acute rheumatic fever (ARF)

Severe comorbidities

Suspected neoplasm

Suspected peritonsillar
abscess (presentation on
same day, otherwise
hospital admission)

Persisting > 6 weeks
Recurrent acute tonsillitis (if

more than six times per year:
check indication for surgery)

Overview of red flags for sore throat, as well as how to proceed in the case of preventable high-risk courses and re-evaluation

Individual approach in the case Referral to an ENT Immediate admission to hospital Re-evaluation if there is no
of the following red flags: specialist in the case of: in the case of: improvement after 3-4 days

Consider the following:

Stridor or difficulty breathing (suspected
epiglottitis, infectious mononucleosis)

Signs of severe systemic disease
(e.g., meningitis, diphtheria, Kawasaki
syndrome, Lemierre’s syndrome)

Signs of severe suppurative compli-
cations (peritonsillar and para- or
retropharyngeal abscess)

Exsiccation

Differential diagnoses (such as
infectious mononucleosis)

Signs or symptoms of more
serious/systemic disease

Previous antibiotic treatment
(resistance development!)

of the guideline are listed in the eBox. The guideline
recommendations are given here with strength of rec-
ommendation and level of evidence, while statements
are accompanied by level of evidence (eZable 1).

Results

A total of 19 source guidelines (eFigure 1) were evalu-
ated, as were 14 guidelines following a search in guide-
line portals (eFigure 2) and 122 guidelines following a
systematic search in Medline via PubMed (eFigure 3).
Altogether, seven guidelines of high methodological
quality and relevance for the key questions were
identified (10-16).

The search for reviews and meta-analyses in Med-
line via PubMed and in the Cochrane Database
yielded 334 hits, of which 29 systematic reviews of
high quality and relevance were included (eFigure 4).
Since guidelines and reviews provided a sufficient
evidence base, no systematic search for original
papers was performed.

In all, 10 statements and 17 recommendations were
unanimously adopted, while there was one abstention
each for four guideline recommendations (17).

Guideline recommendations

Preventable high-risk disease courses: specific
problems

In addition to tonsillopharyngitis with typical symp-
toms and findings (such as sore throat and pain swal-
lowing, elevated temperature, pharyngeal erythema,
possible tonsillar exudates, and cervical lymph node
swelling), fulminant courses, systemic diseases, as well
as other differential diagnoses requiring individualized
decision-making or referral to another level of care
need to be differentiated in the case of corresponding
symptoms or underlying disease (Table 1).

Complications and sequelae
High-risk complications of sore throat are very rare in
countries such as Germany, Great Britain, and the
Netherlands (Statement, 1a).
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Suppurative complications (otitis media, periton-
sillar abscess, sinusitis, bacterial skin infections)
occur in less than 1.4% of cases of acute sore throat
(18). The most common non-suppurative compli-
cations worldwide that can develop as a result of GAS
tonsillopharyngitis include acute rheumatic fever
(ARF) and acute poststreptococcal glomerulonephri-
tis (APSGN). The annual incidence of ARF in
Germany is estimated to be less than 1/1 000 000 in-
habitants (19). The incidence in many developing
countries is far higher. Rheumatic heart disease
(RHD), which develops in 30-80% as a result of ARF,
represents the most frequent cause of acquired heart
diseases in high-incidence countries. Patients at high
risk for the development of ARF include:
® ARF or RHD in the patient’s own or family history
® Crowding (an above average number of persons
per household/dwelling) (20)

® Current positive migration history for regions with
a high incidence of ARF (= 2/100 000 school-
children) or high prevalence of RHD (= 1/1000
population-years), for example, sub-Saharan Afri-
ca, South and Central Asia, as well as Oceania

® Belonging to population groups with a high inci-

dence of ARF (> 2/100 000 schoolchildren) or
high prevalence of RHD (> 1/1000 population-
years), for example, populations in sub-Saharan
Africa, South and Central Asia, Oceania, as well as
Maoris in New Zealand) (21).

APSGN is rare in Germany and generally has a
good prognosis for complete resolution. It has not
been demonstrated that antibiotic treatment of the pri-
mary infection is able to prevent APSGN (22).

Clinical diagnosis

From a clinical perspective, it is not possible to
reliably distinguish between viral, bacterial, and no-
ninfectious pharyngitis (Statement, Ia). However, the
ascertainment of symptoms and findings may in-
crease the likelihood of a viral or bacterial etiology in
acute sore throat (11, 14), meaning that a shared
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BOX 1

Risk assessment scores

© FeverPAIN score (1 point each):
— Elevated temperature in the preceding 24 h
— Tonsillar exudates
— Presentation to a physician within 3 days due to
severity of symptoms
— Pronounced redness and swelling of the tonsils
— No cough or rhinitis

© Centor score (1 point each):
— Tonsillar exudates
— Cervical lymphadenopathy
— History of temperature elevated above 38 °C
- No cough

® Mclsaac score (1 point each):
- Tonsillar exudates
- Cervical lymphadenopathy
— History of temperature elevated above 38 °C
- No cough
- Patient < 15 years: + 1 point
— Patient > 45 years: - 1 point

decision can be made on the initiation of antibiotic
therapy on this basis.

Clinical scores

Clinical scores estimate the probability of microbi-
ological detection of beta-hemolytic streptoccici in a
throat swab in acute tonsillopharyngitis. One point each
is assigned for defined findings in the medical history
and clinical examination, such as elevated temperature,
patient age, disease course, pharyngeal and tonsillar
findings, as well as cervical lymph node swelling (Box
1). New to the guideline is a consideration of the Fever-
PAIN score published in 2013 (23). For the Centor and
Mclsaac scores, external validation with high case
numbers is now available (24). Use of the FeverPAIN
score in a British study resulted in a 27-29% reduction
in antibiotic administration with no increase in compli-
cations or readmissions (23, 25). The guideline recom-
mends that a clinical score be determined in patients
(aged > 3 years) with acute sore throat and no red flags
(Table 1) if antibiotic therapy is being considered (B,
Ib). A comparison of the three scores made it possible,
irrespective of the score used, to define a low risk (<2
points: 0-20%), a medium risk (3 points: 30-50%), and
a high risk (>4 points: over 50%) for the presence of
bacterial tonsillopharyngitis (7able 2).

Determination of laboratory parameters

Laboratory parameters, such as leukocytes, C-reactive
protein, erythrocyte sedimentation rate, and procalcito-
nin, should not be routinely determined as part of the

diagnostic work-up in patients with acute sore throat
(lasting < 14 days) in the absence of red flags (State-
ment, Good Clinical Practice [GCP]).

Rapid tests for group A streptococci

In randomized controlled trials, the use of rapid GAS
testing conferred no benefits in terms of symptom du-
ration or readmission and complication rates compared
to the use of scores alone (23, 25). However, in contrast
to adults, children and adolescents in Germany have a
very low prevalence of tonsillopharyngitis caused by
non-group-A streptococci. Therefore, the guideline
supports the use of rapid tests in the case of medium to
high clinical probability of streptococcal tonsillo-
pharyngitis (>3 score points) in children aged 3-15
years. In the case of a negative GAS rapid test, un-
necessary antibiotic treatment can be dispensed with.

Microbiological culture detection is not routinely
recommended either before or after antibiotic therapy.
Exceptions apply to patients with signs of notifiable
diseases, diseases requiring treatment, atypical
pathogens in known immunosuppression, and risk
constellations for ARF (see Sect. “Complications and
sequelae”) (26).

Since 2020, COVID-19 needs to be considered in
the differential diagnosis of all new-onset respiratory
symptoms. The suspicion is supported primarily by
the concomitant occurrence of acute sore throat and
symptoms typical for COVID-19, such as cough,
elevated temperature, difficulty breathing, and sudden
loss of sense of smell and taste, as well as by the oc-
currence of sore throat on its own following contact
with individuals that have tested positive. The current
regional incidence rate also needs to be included in
the testing strategy. If COVID-19 is suspected, addi-
tional diagnostic testing and treatment in line with the
current guidelines need to be initiated (27).

Taking red flags into consideration

An important step in the treatment of acute sore throat
is the identification of red flags in the clinical history
and examination (Box 1).

Patients with red flags may belong to groups whose
risk for severe disease courses is difficult to assess
since these groups are often excluded from controlled
trials:

® Conditions with severe immunosuppression, such

as long-term use of systemic steroids, organ
transplantation, stem cell transplantation, AIDS,
neutropenia, and other congenital or acquired im-
mune defects

® Severe comorbidities.

The presence of red flags may also point to other
diseases for which there are different guidelines or
treatment recommendations:

® Scarlet fever

® Infectious mononucleosis

® Respiratory infections, such as

bronchitis, sinusitis, otitis media.

Therefore, the evidence-based recommendations

pneumonia,
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TABLE 2

Comparison of the three clinical scores

Centor 0-2 Points 3 Points

(age = 15 years) 13% GAS 38% GAS
(LR+0.5) (LR+2.1)

Mclsaac 0-2 Points 3 Points

(age = 3 years) 11% GAS 37% GAS
(LR+0.3) (LR+1.6)

FeverPAIN 0-2 Points 3 Points

(age = 3 years) 16% A/C/G strep 43% AIC/G strep
(LR+0.3) (LR+1.3)

4 Points 23% GAS

57% GAS (n=142,081)

(LR+4.4)

4-5 Points 27 % GAS

55% GAS (n=206,870)

(LR+3.3)

4-5 Points 37% AICIG strep

63% A/CIG strep (25% GAS, 12% non-GAS)
(LR+2.9) (n=1109)

The table gives the percentage of persons within the study population with evidence of beta-hemolytic streptococci in a throat swab

and the positive likelihood ratio (LR+).

*Data on pretest probability and study population were taken from the validation study (Centor and Mclsaac score [24]) as well as from

the derivation study of the FeverPAIN score (25).
GAS, group A streptococci

described below for the treatment of sore throat are
only applicable once red flags have been ruled out.

Consultation

A medical consultation is indispensable for a shared
decision-making process. A consensus was reached in
the guideline on recommendations relating to the con-
tent of the consultation. In addition to what is likely to
be a self-limiting 1-week disease course, the low risk of
complications should also be mentioned and guidance
on self-management provided. If antibiotic therapy is
desired, its individual benefit needs to be weighed up
against adverse events prior to administration (Box 2).

Symptomatic treatment with throat preparations

The guideline endorses with only a weak level of rec-
ommendation the use of throat preparations (lozenges,
gargle solutions, sprays) containing local anesthetics
and/or  non-steroidal  anti-inflammatory  drugs
(NSAIDs). Cases of methemoglobinemia have been
described with local anesthetics (28). Although these
adverse events are rare, one should take into account
the fact that, at best, throat preparations offer low effi-
cacy for a very limited period of time against what are
already self-limiting symptoms.

The guideline explicitly advises against local anti-
septic- and/or antibiotic-containing throat prepara-
tions with a strong level of recommendation since the
vast majority of cases of acute sore throat are viral in-
fections. These substances can cause severe allergic
reactions (29, 30). However, there is no data available
on the frequencies of these events.

Symptomatic treatment with oral corticosteroids

Corticosteroids should not be used for analgesic
treatment of sore throat (A, la). The evidence for any
efficacy of oral corticosteroids in acute sore throat is
derived almost exclusively from studies that tested the
administration of corticosteroids in addition to an es-
tablished treatment. A 2017 study showed evidence for
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an earlier resolution of sore throat after 48 h with a
single dose of dexamethasone (31). This evidence was
considered to be an insufficient basis on which to rec-
ommend the administration of oral corticosteroids for
symptoms treatable by self-management and over-the-
counter substances.

Symptomatic treatment with non-steroidal
anti-inflammatory drugs and paracetamol

Ibuprofen or naproxen can be offered for the short-term
symptomatic treatment of sore throat (O, Ib). A
Cochrane review conducted in 2013 found insufficient
evidence of efficacy for paracetamol in resolving
symptoms of the common cold (32). A2011 systematic
review described efficacy of NSAIDs for sore throat in
the first 24 h (12 randomized controlled trials [RCTs];
significant improvement in 25-75% of patients) and
after 2-5 days (six RCTs, significant improvement in
33-93% of patients) (33). The longest experience with
ibuprofen has been gained in pediatrics. Among the
NSAIDs, diclofenac is associated with a higher risk for
cardiovascular events (34).

Benefits of antibiotic treatment
Sore throat (even of bacterial etiology) does not repre-
sent a general indication for antibiotic administration
(Statement, Ia). Therefore, the updated guideline ex-
plicitly supports foregoing antibiotic treatment in the
German healthcare context, even in the case of strong
clinical suspicion of bacterial tonsillopharyngitis. The
“number needed to treat” (NNT) to avoid suppurative
complications through antibiotic administration is ex-
tremely high at 194 patients (18). A Cochrane meta-
analysis calculated that antibiotics shorten symptoms
by on average 16 h (35). Thus, the primary goal of anti-
biotic treatment in patients aged > 3 years with acute
sore throat is to shorten the duration of the disease
rather than to prevent complications.

If the physician is considering—or the patient is
expecting—antibiotic treatment in the absence of red

MEDICINE




MEDICINE

:]0) @]

Patient consultation

The following points should be addressed with all patients (age 2 3
years) presenting with acute sore throat (< 14 days duration) without
red flags (GCP):

© Disease course is likely to be self-limiting (lasting approximately 1 week)
® Low risk of suppurative complications requiring treatment

® Self-management (for example, fluids, physical rest, other non-
pharmacological measures)

© Estimated probability of the presence of bacterial tonsillopharyngitis based on
medical history and assessment of findings

© Advantages and disadvantages of antibiotic treatment:
— Shortening of symptoms by on average 16 h

- High number needed to treat (NNT) of approximately 200 patients to
prevent suppurative complications

- Rate of adverse drug reactions (diarrhea, anaphylaxis, mycoses) is
approximately 10% with antibiotic treatment

© If asked, point out that the estimated incidence of ARF and APSGN in
Germany is very low. There is no evidence that either ARF or APSGN can
be prevented with antibiotic treatment.

APSGN, acute poststreptococcal glomerulonephritis; ARF, acute rheumatic fever; GCP, Good Clinical
Practice

flags, the guideline recommends that the treatment
decision be made on the basis of one of the three clini-
cal scores (strength of recommendation B, II) (Box 1).
Antibiotic treatment is not recommended in the case
of a point score of < 3. From a point score of 3, the
principle of delayed prescribing (DP) is recom-
mended; immediate antibiotic therapy should only be
offered from a point score of 4 at the earliest. DP
refers to the issuing of a prescription that is only re-
deemed by the patient if symptoms worsen or do not
improve after 3—5 days. In controlled studies, only
around a third of these prescriptions were used,
thereby significantly reducing antibiotic use without
causing an increase in complications (25, 36).

Selection of the active substance and treatment
duration
If antibiotic treatment is to be performed, either by DP
or by immediate administration, the following active
substances are recommended (strength of recommen-
dation A, Ia):
® Adolescents (> 15 years) and adults:
— Penicillin V 0.8-1.0 million IU orally three
times daily for 5-7 days
—In the case of penicillin intolerance: clarithro-
mycin 250-500 mg orally twice daily for 5 days.
® Children (315 years):
—Penicillin V. 0.05-0.1 million IU/kg body
weight/day divided into three single oral doses
for 5-7 days

—In the case of penicillin intolerance: clarithro-
mycin 15 mg/kg body weight/day divided into
two single oral doses for 5 days.

The risk of adverse drug reactions and the development
of resistance increases with increasing duration of
antibiotic use (7). Therefore, the guideline recommends
restricting the duration of use to between 5 and a
maximum of 7 days. Pathogen eradication with 10-day
penicillin should be reserved for individual cases at
increased risk for a severe course (GCP). Taking peni-
cillin at midday may be difficult in patients aged 3—15
years (for example, if they attend community facilities).
In these cases, it is possible to divide the daily dose of
penicillin V into two doses (mornings and evenings)
(Statement; Ia).

The recommendations on the approach to sore
throat are summarized in a clinical algorithm
(Figure).

Recurrent acute tonsillitis

Frequent or recurrent episodes of sore throat can be
burdensome for the patient and justify the desire for
causal treatment. When considering surgical treatment,
an assessment of (ideally medically documented and
treated) episodes of sore throat, defined as follows, is
recommended:

o Elevated temperature > 38.3 °C (oral) or

® Purulent tonsils or

® New-onset painful cervical lymph node swelling

or

® Detection of streptococcus in the swab.

From a frequency of six episodes or more in the
preceding 12 months, tonsillectomy or tonsillotomy is
a therapeutic option (GCP). Given the heterogeneous
quality of data, the basis for decision-making in this
regard is consensus-based and applies to patients aged
3 years and older (37).

If tonsillectomy is not possible or undesired, a
one-off attempt at pharmacological eradication of the
pathogens with amoxicillin/clavulanic acid or
clindamycin can be made during the sore throat epi-
sode (0, Ia). If data on long-term effects are lacking,
adverse events and complications with the two treat-
ment options must always be weighed against the
spontaneous recovery rate for recurrent acute tonsil-
litis.

Research needs
The process of updating the guideline gave rise to
further research questions:

® How high is the age-dependent pretest probability
for group A streptococcal versus non-group A
streptococcal tonsillopharyngitis in Germany?

® How high is the age-dependent incidence of post-
streptococcal disease in Germany?

e How effective is delayed prescribing for acute
respiratory infections in terms of avoiding un-
necessary antibiotic use in Germany?

e What are the long-term effects of tonsillectomy
and tonsillotomy for recurrent acute tonsillitis?
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| Patient with sore throat (aged = 3 years) |
Preventable high-risk disease course?
+ Stridor, cyanosis? Vi
+ Severe systemic disease? (meningitis, diphtheria, €s : .
™| Kawasaki syndrome, Lemierre’s syndrome) _>| Referral or hospital admission
* Flare-up of an autoimmune disease?
+ Peritonsillar abscess?
{ No Consider noninfectious and other causes:
| Chronic? (> 14-day duration) I_Ves» + Neoplasm + Eosinophilic esophagitis
+ Smoking * Recurrent tonsillitis
* No + Postnasal drip, reflux
Red flags? v
No s Individual consultation, diagnosis, and treatment
(scores are not applicable)
| Patient consultation |
Is antibiotic treatment considered Yes Estimate
by the physician or expected by the the probability of
patient following consultation? streptococcal tonsillopharyngitis
Centor score: Centors score: Centor score:
0-2
or or or
No Mclsaac score: Mclsaac score: Mclsaac score:
0-2 3 4-5
or or or
FeverPAIN score: | | FeverPAIN score: | | FeverPAIN score:
0-2 3 4-5
Offer symptomatic treatment: -
* Medical lozenges No < Neg. | (optional at age
+ NSAID (ibuprofen, naproxen) antibiotic 3-15 years)
for severe pain therapy GAS rapid test
i Pos.
Offer Delayed prescription
delayed or immediate
Re-evaluation prescription antibiotic therapy
— Worsening, or if no improvement seen after I
3-4 days under the initiated treatment
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eMETHODS

Systematic guideline search

As part of the revision of the original 2009 version of the AWMF clinical practice guideline
“Sore Throat” (AWMF Registry No. 053—-010), a systematic search for new source guidelines
was conducted. The search was limited to clinical guidelines in English and German.

Search for updates of the source guidelines used for the original version

In a first step, the source guidelines cited in the original 2009 version (n = 19) were checked for
currentness. The inclusion criterion with regard to currentness was defined as a time of publi-
cation dating back less than 5 years from the date of the systematic search for the update,
16.11.2017 (flowchart: eFigure I).

Guideline portal search
A search was also conducted in the following guideline portals (flow diagram: eFigure 2):
® NGC National Guideline Clearinghouse (www.guidelines.gov); Suchstrategie: (“pharyn-
gitis” OR “tonsillitis” OR “nasopharyngitis” OR “rhinopharyngitis” OR “tonsillopharyn-
gitis” OR “sore throat”) + Clinical Speciality: “Family practice” + Publication year: 2009
to 2017
® GIN Guidelines international network (www.g-i-n.net); Suchstrategie: “sore throat” OR
“pharyngitis” OR “tonsillitis” OR “nasopharyngitis” OR “rhinopharyngitis” OR “tonsil-
lopharyngitis”
® Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften (Associ-
ation of the Scientific Medical Societies in Germany; www.awmf.de); search terms:
Pharyngitis OR Tonsillitis OR Nasopharyngitis OR Rhinopharyngitis OR Tonsillopharyn-
gitis OR Pharyngotonsillitis OR Halsschmerzen.

Database search

An additional search in Medline via PubMed (www.pubmed.org) was undertaken with the
following search strategy (flow diagram: eFigure 3):

Search (((nasopharyngitisfMeSH Terms] OR nasopharyngit*[Title/Abstract]) OR ((tonsil-
litispMeSH Terms]) OR tonsillit*[Title/Abstract]) OR (sore throatfMeSH Terms]) OR
((sore*[Title/Abstract]) AND throat*[Title/Abstract]) OR (pharyngitisfMeSH Terms] OR
pharyngit*[Title/Abstract]) OR (rhinopharyngitisfMeSH Terms]) OR (rhinopharyngit*[Title/
Abstract])) AND ((“german”[Language] OR “english”[Language]) AND ((“Guidelines as
Topic”[Mesh] OR “Health Planning Guidelines”’[Mesh] OR “Practice Guidelines as
Topic”[Mesh] OR “Guideline”[Publication Type] OR “Standard of Care”’[Mesh] OR
“Evidence-Based Practice”’[Mesh] OR “Evidence-Based Medicine”’[Mesh] OR “Clinical
Protocols”[Mesh]) OR “Practice Guideline”[Publication Type]))) AND (“2009/10/01”’[Date —
Publication]: “2017/11/16”[Date — Publication]).

Source guidelines included

In summary, six evidence-based clinical guidelines were found using this method (1013, 15,
16). After completion of the systematic search, one additional evidence-based guideline was
included by consensus among the guideline committee due to currentness and relevance of the
subject matter (14).

Evaluation of the methodological quality of the source guidelines included

The methodological quality of the source guidelines found was evaluated in each case by two
authors of the guideline report (9) using the AGREE II instrument (38). An overall rating of
>50% was defined as the cut-off for inclusion as source guidelines in the guideline update. A
detailed overview of the individual results of the rating can be found in the guideline report,
while the full synopsis of the guideline can be found in Appendix A of the guideline report (9).

Systematic search for systematic review articles

In order to update the original version, a systematic search for systematic reviews was
performed in Medline via PubMed and in the Cochrane Library (eTable 2).
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PICO model used:
® Population: sore throat, tonsillitis, pharyngitis
® Intervention: no restrictions
® Comparison: no restrictions
e Study Type: only systematic reviews

Evaluation of the methodological quality of the systematic reviews included

The methodological quality of the systematic reviews found was evaluated in each case by two
authors of guideline report (9) using the AMSTAR-2 instrument (39). The 16 AMSTAR-2
questions on methodological quality were answered with “yes,” “partial yes,” or “no” and “not
applicable.” A cut-off of at least eight “yeses” or “partial yeses” was specified for the inclusion
of a systematic review. As a result of this approach, a total of 29 systematic reviews were in-
cluded in the synthesis (flow diagram in eFigure 4). The evidence tables are provided in full in
Appendix B of the guideline report of the clinical practice guideline “Sore Throat” (9).

Grading strength of recommendation and level of evidence

The recommendations in this guideline have been graded to indicate their strength of recom-
mendation and the quality of the studies on which they are based (evidence level). The grading
of evidence level was carried out on the basis of the Oxford evidence grading system (2009
version, available at www.cebm.net). An overview of the grades used can be found in eTable 1.
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Source guidelines used for the
original version (n = 19)

/

Included in the guideline synopsis:
(n=4)

15 Guidelines excluded
OT: n=11

OP: n=2

OL: n=1

0S: n=1

Flow diagram: update of the source guidelines used for the original version

Abbreviations of reasons for exclusion:

0S: Other subject

OP: Other type of publication

OW: Withdrawn

OL: Language other than English or German

OT: Other time of publication or search (no update/older than 5 years)

Guidelines identified on
guideline portals
(n=14)

/

Included in the guideline synopsis:
(=1

13 Guidelines excluded.

Do

Flow diagram: guideline portal search

(see eFigure 1 for abbreviations of the reasons for exclusion)

Guidelines identified through
PubMed search 2009-2017
(n=122)

Full-text assessed:
(n=9)

113 Titles excluded following
title/abstract screening:

0S: n=35
AD: n=1
OP: n=77

8 Titles excluded following
full-text screening:

OT: n=3
0S: n=1
AD: n=4
Included in the guideline synopsis:

Flow diagram: systematic guideline search in Medline via PubMed
(see eFigure 1 for abbreviations of the reasons for exclusion)
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Titles identified 2009-2017 (n = 334)
(PubMed: n = 256, Cochrane n = 75)

v

Following removal of duplicates

(n=280) 205 Titles excluded following
title/abstract screening:
0S: n=164
AD: n=3
OP: n=29
OW: n=1
OT. n=8

Full-text assessed:
(n=75)

22 Titles excluded following
full-text screening

Assessed according to AMSTAR2:
(n=53)

16 Titles excluded on the basis of AMSTAR-2
assessment (< 8 “yeses” +/- “partial yeses”)

Included in the synthesis
(evidence tables):
(n=29)

Flow diagram: systematic search for review articles in Medline via PubMed and the
Cochrane Database of Systematic Reviews

The 29 systematic reviews included were summarized in evidence tables. The evidence tables
can be found in full in Appendix B of the guideline report.

(See eFigure 1 for abbreviations of reasons for exclusion)
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eTABLE 2

PubMed search strategy (www.pubmed.org) (16 November 2017)

e e

Search (((nasopharyngitis]MeSH Terms]) OR

(nasopharyngit* [Title/Abstract]) OR

(tonsillitisfMeSH Terms]) OR

(tonsillit*[Title/Abstract]) OR (sore throat{MeSH Terms]) OR
((sore*[Title/Abstract]) AND (throat*[Title/Abstract])) OR
(pharyngitisflMeSH Terms]) OR (pharyngit*[Title/Abstract]) OR
(rhinopharyngitisfMeSH Terms]) OR
(rhinopharyngit*[Title/Abstract])) AND ((“german’[Language])
OR (“english’[Language])) AND

("2009/10/01"[Date —Publication] : “2017/11/16"[Date —
Publication]) AND (“systematic’[Filter]))

Number of hits: 259

Cochrane Library database search strategy (www.cochranelibrary.com)
(16 November 2017)

T

“sore throat”:ti,ab,kw or pharyngms i,ab,kw or “tonsillitis”:ti,ab,kw
or “nasopharyngitis™ti,ab,kw or “rhinopharyngitis™:ti,ab,kw
Publication Year from 2009 to 2017, in Other Reviews and
Technology Assessments (Word variations have been searched)

#2 MeSH descriptor: [Pharyngitis] explode all trees 1074

#3 #1 OR #2, Publication Year from 2009 to 2017, in Cochrane 75
Reviews (Reviews only), Other Reviews and Technology
Assessments

Number of hits: 75

Summary of database search results

| Medine | Cochrane databases | Total
|

Hits | 259 75

eTABLE 1

Strength of recommendation and level of evidence

m Strength of recommendation

A High strength of recommendation

B Medium strength of recommendation

0 Low strength of recommendation

la Highest level, evidence from meta-analyses or systematic

reviews of randomized controlled trials

b Evidence from individual randomized controlled studies

Il Evidence from cohort studies

1] Evidence from case-control studies

\% Evidence from case series
\Y Expert consensus with systematic literature search,
no studies found
GCP Expert consensus without a systematic literature search:

Good Clinical Practice
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