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Use of this guideline 

This guideline presents the basic principles of antibiotic use 

for acute upper respiratory infections in adults aged 19 years 

or older, in consideration of South Korea’s current state of af-

fairs as of March 2017. Physicians should use this guideline as 

a reference while providing individualized care to patients, 

and not as a basis for universal application to all adult pa-

tients. This guideline cannot be used as a standard criterion to 

determine the adequacy of a clinician’s final decision. Further, 

while this guideline may be used for personal care and educa-

tional purposes, it may not be used for commercial or care 

evaluation purposes. In cases where parties wish to use this 

guideline for purposes other than providing care and educa-

tion, a written request should be submitted to the Committee 

to obtain written approval. 

I. Preface

1. Background and aim 
Acute upper respiratory infection (URI) is the most com-

mon disease among adults, who generally experience an 

acute URI two to five times a year [1]. According to data from 

the United States (US), acute URI is associated with a high dis-

ease burden, accounting for 40% of work absence among 

adult workers and 10% of outpatient and emergency depart-

ment visits [2,3]. Acute URI refers to acute infection of the 

nose, sinus, pharynx, middle ear, larynx and epiglottis, airway, 

and bronchus. The common cold is the most frequent URI. 

However, these infections are clinically diagnosed based on 

the predominant symptoms, according to the anatomical lo-

cation with the most severe infiltration. In other words, URIs 

are classified into pharyngitis and tonsillitis (characterized by 

sore throat), laryngitis or epiglottitis (characterized by hoarse-

ness), and rhinosinusitis (characterized by sinus-related 

symptoms) [4]. In some cases, otitis media, tracheitis, and 

bronchitis are also classified as acute URI.

The common cold may be caused by various pathogenic vi-

ruses. Symptoms include mild fever, nasal discharge, nasal 

congestion, sneezing, sore throat, cough, and muscle ache. 

Common cold usually resolves naturally, requiring only symp-

tomatic therapy in certain cases; antibiotic use is not warrant-

ed [1-3]. It is well known that use of antibiotics for the com-

mon cold is not only ineffective in reducing complications 

such as bacterial infection but also increases medical costs by 

inducing side effects and resistance to antibiotics [1-3]. Avoid-

ance of antibiotic use for the common cold is an important 

national healthcare issue that must be stressed to prevent an-

tibiotic abuse; it is also used as a quality index for health care 

institutions.  

About 5–15% of tonsillitis in adults is caused by bacteria, such 

as Streptococcus pyogenes (Group A beta-hemolytic streptococ-

ci) [5, 6], and 0.5–2% of patients may develop acute bacterial 

rhinosinusitis after a viral respiratory infection [7]. About 10% 

of acute bronchitis may be caused by bacteria such as Borde-

tella pertussis, Mycoplasma pneumoniae, and Chlamydophila 

pneumoniae. Therefore, appropriate use of antibiotics is re-

quired for some cases of acute URI. 

Randomized controlled trials (RCTs) are rare for upper re-

spiratory infectious diseases, and study findings are contro-

versial in many cases, hampering evidence-based care that 

references a standardized care guideline. Even existing evi-

dence-based guidelines in other countries feature varying 

stances [8].

In this context, the Korean Society for Chemotherapy, Kore-

an Society of Infectious Diseases, Korean Society of Otorhino-

laryngology-Head and Neck Surgery, Korean Association of 

Otorhinolaryngologists, Korean Association of Family Medi-

cine, Korean Medical Practitioners Association, and National 

Evidence-Based Healthcare Collaborating Agency have devel-

oped a guideline for antibiotic use in adults with upper respi-

ratory infection. This guideline aims to promote the appropri-

ate use of antibiotics by primary care physicians for the care of 

upper respiratory infection. 

2. Scope
This guideline presents the basic principles of antibiotic use 

in adult patients with suspected URI, in consideration of the 

current situation in Korea as of March 2017. In particular, we 

focus on bacterial pharyngotonsillitis and bacterial sinusitis, 

which both require antibiotics. We plan to regularly revise the 

guideline according to future changes in Korea. 

3. Clinical guideline development committee 
In January 2017, a committee was established for the devel-

opment of an antibiotics guideline for URI in adults. Twelve 

experts recommended by the Korean Society for Chemother-

apy, Korean Society of Infectious Diseases, Korean Society of 

Otorhinolaryngology-Head and Neck Surgery, Korean Associ-

ation of Otorhinolaryngologists, Korean Association of Family 

Medicine, Korean Medical Practitioners Association, and Na-

tional Evidence-Based Healthcare Collaborating Agency par-

ticipated in the development of an evidence-based and multi-
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disciplinary clinical care guideline.

4. Literature search
Systematic literature searches were performed in PubMed 

(www.pubmed.gov), EMBASE (www.embase.com), KMbase 

(kmbase.medric.or.kr), and KoreaMed (www.koreamed.org). 

A literature search expert performed the searches on March 

14, 2017, with date range set to January 1, 2006 through March 

14, 2017. In addition, treatment guidelines published world-

wide and relevant references were reviewed. From a primary 

search of 2,117 references, 403 were reviewed and 156 are cit-

ed in the present clinical care guideline (Appendix).

5. Key questions and consensus reaching 
This clinical care guideline is designed with a focus on key 

questions (KQ) to help clinicians find solutions to clinical 

questions they face while treating patients with acute pharyn-

gotonsillitis and sinusitis. A total of 10 key questions (five for 

acute pharyngotonsillitis and five for acute sinusitis) were 

chosen under the context of domestic situation through a 

meeting among the members of the guideline development 

committee. The nominal group technique was generally used 

to reach a consensus.  

6. Recommendation and evidence rating 
Per the GRADE (Grading of Recommendations Assessment, 

Development and Evaluation; http://www.gradeworkinggroup.

org) approach, the quality of evidence was classified into high, 

moderate, low, and very low, whereas the strength of recom-

mendation was classified into strong and weak (Table 1).

7. External expert assessment 
A guideline developed by the guideline development com-

mittee was presented at the Korean Society of Chemotherapy 

in April 2017, and expert opinions were collected. Based on 

the discussion, revisions were made to the guideline in a 

meeting among the members of the development committee. 

Opinions from other expert groups were additionally collect-

ed, based on which the guideline was finalized. 

8. Terms and abbreviations 
This guideline presents technical terms in Korean language 

according to the Fifth Revision of Medical Terminology (Kore-

an Medical Association, revised in November 2008). Corre-

sponding English terms have been added in parentheses if the 

meaning is not clearly conveyed using the Korean term. Terms 

that cannot be presented in Korean, such as names of patho-

gens, proper nouns, names of drugs, and units, are written in 

English. 

First-line treatment refers to the first round of antibiotic 

therapy. Second-line treatment refers to a change of antibiot-

ics after first-line treatment is deemed to have failed. 

Table 1. Recommendation and evidence rating (GRADE system)

Assessment of evidence level 

Strength of 
recommendationStudy design

Initial 
quality of 
evidence

Factors that downgrade 
quality of evidence

Factors that upgrade 
quality of evidence

Quality of 
evidence

Randomized  
study

High → Risk of bias  
Serious: -1 
Very serious: -2

Effect size 
Large: +1 
Very large: +2

High: 4
Moderate: 3
Low: 2
Very low: 1

Strong: Benefits clearly 
outweigh harm, or 
vice versa

Weak: All cases other 
than “strong” recom-
mendation

Inconsistency 
Serious: -1 
Very serious: -2

Positive relation 
Present: +1

Observational 
study

Low → Indirectness 
Serious: -1 
Very serious: -2

Confounding variables 
Increased confidence of 

effect estimation: +1

Imprecision 
Serious: -1 
Very serious: -2

Publication bias 
Strongly suspected: -1
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II. Summary of recommendations

Recommendation
Strength of 

recommendation
Quality of 
evidence

KQ 1.  When should empiric antimicrobial therapy be initiated in patients with signs and symptoms suggestive of acute pharyngoton-
sillitis?

1-1. Antimicrobial therapy is recommended for patients with acute pharyngotonsillitis when 
they have complications. 

Strong High

1-2. Antimicrobial therapy is recommended when the patient’s modified Centor score 
(McIsaac score), which reflects the severity of clinical symptoms of acute pharyngoton-
sillitis, is three or higher, and the patient tests positive on the rapid antigen test. In cases 
in which a rapid antigen test is not an option, antimicrobial therapy may be initiated 
according to the modified Centor score (McIsaac score). Antibiotic therapy may 
promptly improve and prevent complications of bacterial pharyngotonsillitis. 

Strong High

KQ 2. Which antibiotics should be used for initial empiric antimicrobial therapy in patients with acute bacterial pharyngotonsillitis?

2-1. Ten-day amoxicillin therapy may be used; however, amoxicillin may not be used when 
infectious mononucleosis is suspected.

Strong High

2-2. Five-day cefdinir or azithromycin therapy may be used in cases with poor patient com-
pliance or in cases where 10-day antimicrobial therapy may be difficult for the patient.

Strong Moderate

2-3. A single intramuscular (IM) injection of benzathine penicillin G (adults: 1,200,000 units 
IM) may be used. However, this is not recommended as first-line treatment in Korea.

Strong High

2-4. For patients who are allergic to penicillin: for type 4 hypersensitivity (e.g., rash), 10-day 
first-generation cephalosporin (cephalexin, cefadroxil) therapy, clindamycin, 10-day 
clarithromycin therapy, 5-day azithromycin therapy, or 5-day cefdinir or cefpodoxime 
therapy may be used. 

Strong Moderate

2-5. All beta-lactam antibiotics (e.g., cephalosporin) should not be used for type 1 sensitivity 
(e.g., anaphylaxis).

Strong Moderate

KQ 3.  When should second-line antibiotic therapy be prescribed for acute bacterial pharyngotonsillitis? 

3-1. When first-line antibiotic therapy fails for S. pyogenes-induced acute pharyngotonsillitis, 
ampicillin/sulbactam, amoxicillin/clavulanate, and narrow-spectrum cephalosporins or 
clindamycin may be considered as second-line therapy. 

Weak Moderate

3-2. Second-line antibiotic therapy may be considered when S. pyogenes continues to be 
identified from culture or for recurrent infections. 

Weak Moderate

3-3. A change of antibiotics may be considered when the patient develops acute suppurative 
complications, such as otitis media or peritonsillar abscess, and nonsuppurative com-
plications, such as rheumatic fever and acute glomerulonephritis.

Strong Moderate

KQ 4.   What is the recommended antibiotic therapy in patients with frequent recurrent episodes of apparent bacterial 
pharyngotonsillitis?

4-1. Prophylactic antibiotic therapy is not recommended for recurrent bacterial pharyngot-
onsillitis. 

Weak High

4-2. Recurrent bacterial pharyngotonsillitis may be treated more than once with first-line 
antibiotics and narrow-spectrum cephalosporin (cephradine, cefadroxil), clindamycin, 
amoxicillin/clavulanate, or combined penicillin and rifampin therapy may be consid-
ered as second-line therapy.

Weak High

KQ 5.   When is referral to a specialist indicated in a patient with presumed acute bacterial pharyngotonsillitis, for suppurative 
complications of pharyngotonsillitis?

5-1. Acute complications of pharyngotonsillitis should be considered when the patient shows 
severe and persistent symptoms, has difficulty swallowing, and has “hot potato voice” along 
with other clinical symptoms implying airway obstruction. In such cases, the patient should 
be referred to a specialist to determine whether surgical treatment is indicated. 

Strong Very low
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Recommendation
Strength of 

recommendation
Quality of 
evidence

KQ 6.  When should empiric antimicrobial therapy be initiated in patients with signs and symptoms suggestive of acute rhinosinusitis?

6-1. Antibiotics may be prescribed early after diagnosis of acute bacterial sinusitis. Strong High

6-2. Empiric antimicrobial therapy should be initiated when the patient shows no improve-
ment of symptoms within 7 days of diagnosis of acute bacterial sinusitis or shows 
exacerbation of symptoms. 

Strong High

6-3. Antimicrobial therapy should be initiated when the patient shows the following severe 
symptoms or examination findings: high fever of greater than 39oC, facial pain, or 
purulent nasal discharge lasting 3–4 days.

Strong High

KQ 7.  Which antibiotics should be used for initial empiric antimicrobial therapy of acute bacterial rhinosinusitis?

7-1. Amoxicillin or amoxicillin/clavulanate are recommended for initial empirical antimicro-
bial therapy for acute bacterial sinusitis in adults.

Strong High

7-2. High doses of amoxicillin or amoxicillin/clavulanate should be considered for patients in 
areas with high prevalence of penicillin-resistant S. pneumoniae, patients with severe 
symptoms, older patients, patients with recent hospital admission, patients with a 
history of antimicrobial therapy within the past month, and immunocompromised 
patients. 

Strong Moderate

7-3. Patients allergic to penicillin: for patients with type 4 hypersensitivity (e.g., rash), doxycy-
cline or fluoroquinolones and third-generation cephalosporins or clindamycin may be 
considered. For type 1 hypersensitivity (e.g., anaphylaxis), all beta-lactam antibiotics 
(e.g., cephalosporin) should not be used. Non-beta-lactam antibiotics should be used. 

Strong High

7-4. Empirical antibiotics should be used for a short period (within 5–10 days or 4–7 days of 
symptom/sign improvement) unless the patient has severe acute sinusitis. 

Strong High

KQ 8.  When should second-line therapy be prescribed in patients with acute bacterial rhinosinusitis?

8-1. Second-line therapy should be considered when patients’ symptoms worsen within 72 
hours of initial empirical antimicrobial therapy or when patients show no improvement 
even after 3–5 days of treatment. 

Strong Moderate

8-2. Reassess the patient based on imaging, microbial cultures, and antibiotic susceptibility 
tests. Respiratory fluoroquinolone is recommended as an empirical antibiotic. 

Strong Very low

8-3. If microbial culture and susceptibility tests for the causative pathogens are difficult, use 
antibiotics that treat multidrug-resistant S. pneumoniae and Haemophilus influenzae, 
Moraxella catarrhalis, which produce beta-lactamase (e.g., high-dose amoxicillin/
clavulanate, fluoroquinolones, doxycycline, clindamycin, and third-generation cephalo-
sporins combination therapy).

Strong Moderate

8-4. Drugs such as ampicillin/sulbactam, ceftriaxone, cefotaxime, levofloxacin, and moxiflox-
acin may be used for severe conditions that require hospitalization.

Strong Moderate

8-5. Second-line antibiotics to treat acute bacterial rhinosinusitis should be chosen in 
consideration of the following: prevalence of the causative pathogen of acute bacterial 
rhinosinusitis in Korea, prevalence of antibiotic-resistant bacteria in Korea, antibacterial 
effects against three representative pathogens of acute bacterial rhinosinusitis (i.e., S. 
pneumoniae, H. influenzae, M. catarrhalis), properties of individual antibiotics (e.g., 
dose, duration of effects, side effects). 

Strong Very low

KQ 9.   What is the recommended management strategy in patients who clinically worsen within 72 hours or fail to improve after 3–5 
days of initial empirical antimicrobial therapy with first- or second-line regimens?

9-1. For patients who show no improvement despite appropriate first-line or second-line 
antimicrobial therapy or patients with recurrent acute sinusitis, additional diagnosis 
should be performed in consideration of the patient’s hypersensitivity, immune abnor-
malities, and tooth infections. 

Strong Very low
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III. Recommendations

1. Recommendations for each key question 

1)  When should empiric antimicrobial therapy be initiat-

ed in patients with signs and symptoms suggestive of 

acute pharyngotonsillitis?

1.  Antimicrobial therapy is recommended for patients with 
acute pharyngotonsillitis when they have complications. 
(Quality of evidence: High, Strength of recommendation: 
Strong)

2.  Antimicrobial therapy is recommended when the patient’s 
modified Centor score (McIsaac score), which reflects the 
severity of clinical symptoms of acute pharyngotonsillitis, is 
three or higher, and the patient tests positive on the rapid 
antigen test. In cases where a rapid antigen test is not avail-
able, antimicrobial therapy may be initiated according to 
the modified Centor score (McIsaac score). Antibiotic ther-
apy may promptly improve and prevent complications of 
bacterial pharyngotonsillitis. (Quality of evidence: High, 
Strength of recommendation: Strong)

Most cases of acute pharyngotonsillitis are viral. Currently 

known respiratory viruses include rhinovirus, adenovirus, in-

fluenza virus, parainfluenza virus, coxsackievirus, coronavirus, 

echovirus, respiratory syncytial virus, and metapneumovirus. 

These conditions should be differentiated from infectious 

mononucleosis, which is caused by Epstein–Barr virus (EBV) 

generally among young adults, acute human immunodefi-

ciency virus (HIV) infection, cytomegalovirus infection, and 

herpes simplex virus infection [9-11]. Universal use of antibi-

otics for patients with sore throat is beneficial in terms of 

shortening the length of acute pharyngotonsillitis symptoms 

and reducing the frequency of bacterial complications; how-

ever, such use may heighten the prevalence of side effects and 

facilitate the spread of antimicrobial-resistant bacteria, there-

by increasing medical costs [10]. Therefore, antibiotic pre-

scription should be avoided for acute viral pharyngotonsillitis 

and appropriate antimicrobial therapy should be adminis-

tered for acute bacterial pharyngotonsillitis based on aggres-

sive differentiation of the causative pathogen in the clinical 

setting [11, 12].

The most common cause of acute bacterial pharyngotonsil-

litis is S. pyogenes, which accounts for 5–15% of all cases of 

acute bacterial pharyngotonsillitis in adults [5, 6, 13]. S. pyo-

genes-induced acute pharyngotonsillitis may lead to acute 

suppurative complications, such as otitis media and periton-

sillar abscess, as well as non-suppurative complications, such 

as rheumatic fever and acute glomerulonephritis; therefore, 

prompt diagnosis and appropriate antimicrobial therapy are 

necessary [5, 14]. Although acute rheumatic fever is consider-

ably less prevalent today, its clinical significance is substantial. 

Group C or G beta-hemolytic streptococci, C. pneumoniae, M. 

pneumoniae, Arcanobacterium haemolyticum, Corynebacteri-

um diphtheriae, Fusobacterium necrophorum, Neisseria gon-

orrheae, Treponema pallidum, and Francisella tularensis are 

also rare pathogens of acute pharyngotonsillitis. 

History-taking and physical examination, throat swab cul-

ture, and rapid antigen tests are helpful in differentiation of 

the causative pathogen for acute pharyngotonsillitis. Symp-

toms such as nasal drainage, nasal congestion, cough, con-

junctivitis, hoarseness, diarrhea, oral ulcer, or bullous oral le-

sions are more suggestive of viral than bacterial acute 

pharyngotonsillitis [15]. On the other hand, symptoms such as 

swallowing difficulty (dysphagia), sore throat, fever, headache, 

Recommendation
Strength of 

recommendation
Quality of 
evidence

9-2. When a related comorbidity is diagnosed, provide treatment according to the guideline 
for each morbidity. Consider environmental therapy, immune therapy, and drug thera-
py for patients with hypersensitivity. 

Strong Very low

9-3. Surgical treatment may be considered when recurrent acute sinusitis is nonresponsive 
to appropriate drug therapy. 

Strong Moderate

KQ 10. When is referral to a specialist indicated in a patient with presumed acute bacterial sinusitis?

10-1. Cases in which the patient fails to show improvement or has recurrent inflammation 
despite appropriate treatment require additional tests, such as nasal endoscopy and 
radiological imaging, and referral to a corresponding specialist. 

Weak Very low

10-2. Patients with suspected orbital or intracranial complications of acute rhinosinusitis 
should be immediately referred to a specialist. 

Strong Very low
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abdominal pain, nausea, vomiting or petechial hemorrhage of 

the soft palate, enlarged lymph nodes in the neck, and scarlet 

fever rash suggest acute bacterial pharyngotonsillitis, espe-

cially caused by S. pyogenes infection [15]. Although differen-

tiation of the pathogen based on clinical symptoms and signs 

produces high concordance among physicians [16, 17], the 

sensitivity and specificity of predicting positivity in a throat 

swab culture test ranges from 55–74% and 58–76%, respec-

tively, even among highly experienced physicians [6, 18, 19]. 

A variety of clinical prediction tools have been proposed, al-

though these have been associated with limited diagnostic ac-

curacy [6]. In practice, the most commonly used clinical in-

strument is the Centor criteria [5, 6]. It was first suggested for 

use in adults in 1981 to score symptoms and signs, and a 

modified Centor criteria (Mclsaac criteria) with the addition 

of age criteria was proposed in 1998 (Fig. 1) [20]. The modified 

Centor criteria (McIsaac criteria) is the clinical prediction 

model to classify the likelihood of S. pyogenes infection (Table 

2) [21]. Although it varies in relation to the prevalence of S. 

pyogenes infection, a Centor score of 3 or higher showed a 

positivity predictive value of 40-60% and a negativity predic-

tive value of 80% on the diagnosis of S. pyogenes infection us-

ing a throat swab culture, with 75% sensitivity and specificity 

[6, 21-23]. The 2008 National Institute of Health and Care Ex-

cellence (NICE) guideline recommends antibiotic prescrip-

tion for three or more Centor criteria [24]. Prior studies have 

reported that antibiotic therapy that depends on the presence 

of three or four Centor criteria was conducive to improving 

symptoms and preventing complications as well as to reduc-

ing inappropriate use of antibiotics [22, 23, 25]. The present 

guideline recommend that clinicians use the modified Centor 

criteria. 

According to the 2012 guideline published by the Infectious 

Diseases Society of America (IDSA), it is difficult to differenti-

ate between S. pyogenes-induced pharyngotonsillitis and viral 

pharyngotonsillitis merely based on clinical manifestations. 

The guideline recommends a rapid antigen diagnostic test 

(RADT) or bacterial culture for cases suggestive of S. pyo-

genes-induced pharyngotonsillitis, except for cases in which a 

viral disease is highly suspected [11]. Pharyngotonsillitis 

caused by S. pyogenes is diagnosed when S. pyogenes is identi-

fied using an RADT or culture test with a throat swab [11]. A 

throat swab follows the steps in the Figure 2 [26].

The RADT is a convenient test that can be performed and 

provides results at the point of care. Its sensitivity and speci-

ficity vary depending on the patient and test method, ranging 

from 65–91% and 62–97%, respectively, compared with a cul-

ture test [27-31]. A throat swab culture can be performed if the 

RADT is negative, but performing both tests is generally not 

recommended in adults [11]. If the RADT is positive, the pa-

tient can be diagnosed with pharyngotonsillitis caused by S. 

pyogenes without a bacterial culture [11]. Data on the RADT in 

Korea generally involve children and most studies have re-

ported that the test is useful [32-35]. It is necessary that its use 

be more activated for proper use of antibiotics [12].

Antistreptolysin O (ASO) titer may be useful in the diagnosis 

Table 2. Risk of Streptococcus pyogenes infection based on the modified 

Centor score (McIsaac score) (McIsaac WJ, JAMA 2004;291:1587-95)

Total score Risk of Streptococcus pyogenes infection (%)

≥4 51–53

3 28–35

2 11–17

1 5–10

≤0 1–2.5

Figure 1. Flowchart for use of antibiotics for acute pharyngotonsillitis.
RADT, rapid antigen detection test.
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of non-suppurative complications, such as acute rheumatic 

fever and acute glomerulonephritis [36]. However, as the titer 

does not reach peak levels until 3–8 weeks of onset and con-

tinues to rise for several months, the ASO is not useful for the 

diagnosis of acute pharyngotonsillitis [37, 38]. In general, pa-

tients with acute pharyngotonsillitis have elevated C-reactive 

protein, total white blood cell count, and neutrophilic granu-

locyte count. The ASO test has low sensitivity (66–90%) and 

specificity (45–75%) for diagnosing acute bacterial pharyngot-

onsillitis in adults [39]. Procalcitonin and erythrocyte sedimen-

tation rate are also not very useful for differentiating acute 

bacterial pharyngotonsillitis [40]. One report suggested that 

using both C-reactive protein level (35 mg/L, or 3.5 mg/dL) 

and the clinical score may be helpful for diagnosing acute 

bacterial pharyngotonsillitis [41]; however, blood tests are not 

generally recommended for patients with suspected acute 

pharyngotonsillitis.

The 2008 NICE guideline suggests antibiotic prescription for 

S. pyogenes infection depending on the patient’s state when 

the patient has three or more Centor criteria [24, 42]. On the 

other hand, IDSA recommends that clinicians prescribe anti-

biotics only after accurate bacteriological diagnosis [11]. The 

present guideline recommends that antibiotics be prescribed 

for acute pharyngotonsillitis patients with complications, pa-

tients with a modified Centor score (McIsaac score) of more 

than 3, and patients with a positive RADT. If an RADT cannot 

be performed, antimicrobial therapy may be considered de-

pending on the modified Centor score (McIsaac score) (Fig. 1).

A recent large-scale cohort study reported that delayed antibi-

otic therapy led to reductions of suppurative complications simi-

lar to those produced by immediate antibiotics therapy [14]. 

2)  Which antibiotics should be used for initial empiric 

antimicrobial therapy in patients with acute bacterial 

pharyngotonsillitis? 

1.  Ten-day amoxicillin therapy may be used; however, amoxi-

cillin may not be used when infectious mononucleosis is 

suspected. (Quality of evidence: High, Strength of recom-

mendation: Strong)

2.  Five-day cefdinir or azithromycin therapy may be used in 

cases with poor patient compliance or in cases where 10-

day antimicrobial therapy may be difficult for the patient. 

(Quality of evidence: Moderate, Strength of recommenda-

tion: Strong)

3.  A single intramuscular (IM) injection of benzathine penicil-

lin G (adults: 1,200,000 units IM) may be used. (Quality of ev-

idence: High, Strength of recommendation: Strong) However, 

this is not recommended as first-line treatment in Korea.

4.  For patients who are allergic to penicillin: for type 4 hyper-

sensitivity (e.g., rash), 10-day first-generation cephalosporin 

(cephalexin, cefadroxil) therapy, 10-day clindamycin, 10-

day clarithromycin therapy, 5-day azithromycin therapy, or 

5-day cefdinir/cefpodoxime therapy may be used. (Quality 

of evidence: Moderate, Strength of recommendation: 

Strong)

5.  All beta-lactam antibiotics (e.g., cephalosporin) should not 

be used for type 1 sensitivity (e.g., anaphylaxis). (Quality of 

evidence: Moderate, Strength of recommendation: Strong)

Acute bacterial pharyngotonsillitis may also be caused by 

diverse types of bacteria other than S. pyogenes. Therefore, the 

appropriate antibiotics should be chosen in consideration of 

the type of pathogen to be treated, antibiotic susceptibility, 

spectrum of antibiotics, side effects, patient’s underlying dis-

eases, drug interactions, and cost. US and European clinical 

Figure 2. How to take a throat swab. ① Press the tongue with a tongue 
depressor to reveal both palatine tonsils and uvula. ② Without touching 
the uvula, place a sterile swab deep inside the throat, past the uvula. ③ 

Gently stroke one palatine tonsil, posterior nasopharynx, and the other 
palatine tonsil, in the order specified. ④ Collect samples of lesions such 
as exudate in the area of sample collection. Be careful not to touch other 
areas in the mouth, such as the tongue and inner cheek, or to contaminate 
the swab with saliva. Immediately place the swab in a sterile tube and 
send it to the laboratory [26].

①①
②

③

①

③

②

④
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care guidelines for pharyngotonsillitis recommend penicillin 

V as the first-line antibiotic therapy [11, 42]. To date, penicillin 

resistance has not been found in clinical isolates of S. pyogenes 

from acute pharyngotonsillitis specimens in Korea and glob-

ally [43-51]. Beta-lactam resistance in S. pyogenes has rarely 

been reported, unlike increased antimicrobial resistance 

among other bacteria [43-51]. Penicillin is the most useful an-

tibiotics available for first-line therapy for bacterial pharyngot-

onsillitis as it is a cost-effective, narrow-spectrum antibiotics 

whose efficacy has been proven through long-accumulated 

data [43-47].

However, oral penicillin V is not produced or distributed in 

Korea; amoxicillin can be used as a first-line antibiotics in-

stead (Table 3) [11]. A multicenter study conducted in France 

reported that 6-day amoxicillin therapy and 10-day penicillin 

V therapy did not differ significantly in therapeutic efficacy 

and safety among patients with acute pharyngotonsillitis [52, 

53]. A prospective observational study conducted in the US 

also reported that amoxicillin is superior to penicillin in mi-

crobial responses and clinical efficacy [54]. Amoxicillin is par-

ticularly beneficial over penicillin in that despite its wider mi-

crobiologic spectrum, it has higher oral bioavailability even 

when taken together with food, and once-daily administration 

helps to improve patient compliance [55-59]. However, amoxi-

cillin must not be used in cases involving infectious mononu-

cleosis caused by EBV because it induces drug rash in 70–100% 

of cases [11, 42]. Second-line antibiotics may be considered in 

such cases.

Since the 1950s, benzathine penicillin G injections, along 

with penicillin V, have been used as first-line therapy for acute 

bacterial pharyngotonsillitis. The American Heart Association 

and IDSA also recommend IM injection of benzathine peni-

cillin G in addition to penicillin V [11, 12]. Compared with in-

jectable antibiotics, oral antibiotics are associated with fewer 

complications, less severe hypersensitivity reactions, and no 

pain at the injection site; however, drug compliance may be a 

problem [12, 60]. Therefore, IM benzathine penicillin G may 

be used for patients deemed to have difficulty complying with 

a 10-day oral antibiotic regimen [12, 60, 61]. Studies have 

found no significant differences in the clinical efficacy of 10-

day amoxicillin oral antibiotic therapy and single IM injection 

of benzathine penicillin G [61, 62].

For patients with type 4 penicillin hypersensitivity (e.g., 

rash), 10-day first-generation cephalosporin (cephalexin, ce-

fadroxil) therapy, 10-day clindamycin or clarithromycin thera-

py, 5-day azithromycin therapy, or 5-day cefdinir or cefpodox-

ime therapy may be used (Table 3) [11].  All  types of 

beta-lactam antibiotics (e.g., cephalosporin) should not be 

used for patients with type 1 hypersensitivity (e.g., anaphylax-

is) (Table 3). Some studies have found that 5-day broad-spec-

trum cephalosporin therapy had slightly better efficacy than 

10-day penicillin V treatment. However, 5-day therapies using 

cefdinir or cefpodoxime are not generally considered for use 

as first-line therapy owing to their relatively higher costs and 

wider antibiotic spectrum (Table 3) [11, 24, 42].

Table 3. Recommended antibiotic dose and duration for acute pharyngotonsillitis caused by Streptococcus pyogenes

Antibiotics Route Dose Duration

Patients with no penicillin 
hypersensitivity

Preferred Amoxicillin Oral 50 mg/kg, once a day  
(maximum 1,000 mg)

25 mg/kg, twice a day

10 days

Alternative Amoxicillin/clavulanate Oral 500/125 mg, 3 times a day 10 days

Ampicillin/sulbactam Oral 500/250 mg, 3 times a day 10 days

Benzathine penicillin G IM 1,200,000 units Once

Type 4 penicillin hypersensi-
tivity (e.g., rash)

Preferred: first-genera-
tion cephalosporins

Cephalexin Oral 500 mg, twice a day 10 days

Cefadroxil Oral 1000 mg, once a day 10 days

Alternative Cefpodoxime Oral 100 mg, twice a day 5 days

Cefdinir Oral 300 mg, twice a day 5 days

Type 1 penicillin hypersensitivity (e.g., anaphylaxis) Clindamycin Oral 300 mg, 3 times a day 10 days

Azithromycin Oral 500 mg, once a day 5 days

Clarithromycin Oral 250 mg, twice a day 10 days
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3)  When should second-line therapy be prescribed for 

acute bacterial pharyngotonsillitis? 

1.  When first-line therapy fails for acute pharyngotonsillitis 

caused by S. pyogenes, ampicillin/sulbactam, amoxicillin/
clavulanate, narrow-spectrum cephalosporins or clindamy-
cin may be considered as second-line therapy. (Quality of 
evidence: Moderate, Strength of recommendation: Weak)

2.  Second-line therapy may be considered when S. pyogenes 

continues to be identified from culture or for recurrent in-
fections. (Quality of evidence: Moderate, Strength of recom-
mendation: Weak)

3.  A change of antibiotics may be considered when the patient 

develops acute suppurative complications, such as otitis 
media and peritonsillar abscess, and non-suppurative com-
plications, such as rheumatic fever and acute glomerulone-
phritis. (Quality of evidence: Moderate, Strength of recom-
mendation: Strong)

In general, first-line therapy for bacterial pharyngotonsillitis 

(penicillin V or amoxicillin) includes antibiotics against S. 

pyogenes [63], with treatment responses within 48–72 hours of 

administration and improvement of clinical symptoms within 

4–5 days [8, 64]. If there are no treatment responses within 

48–72 hours of administration, first-line treatment should be 

deemed a failure and the following should be reviewed [64, 

65]. First, check drug compliance. Second, although penicil-

lin-resistance is very rare in S. pyogenes, ampicillin/sulbactam, 

amoxicillin/clavulanate, narrow-spectrum cephalosporin, and 

clindamycin may be considered as second-line antibiotics, af-

ter reviewing the patient’s recent history of antibiotic therapy 

(Table 3) [64]. Ten-day cephalexin therapy and 10-day amoxi-

cillin (once daily) therapy have not led to significantly differ-

ent treatment outcomes [66], and data on the therapeutic out-

comes of ampicillin/sulbactam and amoxicillin/clavulanate 

are very limited [12, 67, 68]. Penicillin are popular as first-line 

antibiotic therapy owing to their proven clinical efficacy, safe-

ty, and low cost. However, the growing popularity of macro-

lides (such as erythromycin) and clindamycin, in response to 

concerns about hypersensitivity to penicillin have led to in-

creased resistance to these antimicrobials among S. pyogenes 

strains. Macrolides resistance among S. pyogenes strains iso-

lated from patients with acute pharyngitis living in Jinju, Ko-

rea reached 51% in 2002 [48]. Erythromycin resistance in 

Seoul and Masan was 28.5% and 20.5%, respectively, in 1998–

2003 [49, 50]. During 2009–2011, resistance to erythromycin, 

azithromycin, and clindamycin increased to 42.9%, 42.9%, and 

30.6%, respectively [51]. Therefore, macrolides and clindamy-

cin are not recommended as first-line antibiotics, and treat-

ment failure should be assessed if they are used. 

Third, in addition to S. pyogenes, acute pharyngotonsillitis 

may be caused by a variety of other pathogens, including EBV, 

adenovirus, mycoplasma, Fusobacterium spp., Corynebacteri-

um diphtheriae, Acanobacterium haemolyticum, and N. gon-

orrhoeae [69]. Rash that develops after amoxicillin administra-

tion may suggest EBV infection [42]. Fusobacterium infection 

should be treated with ampicillin/sulbactam or ampicillin/

metronidazole. Penicillin-resistant Fusobacterium spp. have 

been reported in rare cases [70]. Penicillin and erythromycin 

are the recommended antibiotic therapy for C. diphtheriae in-

fection. For acute tonsillitis caused by N. gonorrhoeae, fol-

low-up bacterial culture is recommended after treatment 

completion owing to the difficulty in complete removal of the 

microorganisms, and the infection is treated with ceftriaxone 

(single dose, 250 mg IM) [71].

Second-line antimicrobial therapy may be considered if S. 

pyogenes is repeatedly detected in cultures or the infection re-

curs. Additional details are delineated below the key question 4. 

Suppurative complications of acute pharyngotonsillitis in-

clude peritonsillar abscess, parapharyngeal abscess, lymph-

noditis, sinusitis, otitis media, mastoiditis, necrotizing fasciitis, 

and toxic shock syndrome [5, 38, 39]. Deep abscesses in the 

head and neck can be treated with a combination of second- 

or third-generation cephalosporin (e.g., ceftriaxone, cefurox-

ime) and clindamycin or ampicillin/sulbactam. Needle aspira-

tion or incision and drainage should be actively considered for 

treatment and pathogen identification purposes. In rare cases, 

Fusobacterium spp. may also induce Lemierre syndrome 

caused by septic thrombophlebitis of the internal jugular vein 

[29]. Non-suppurative complications of S. pyogenes infection 

include rheumatic fever and acute glomerulonephritis [11].

4)  What is the recommended antibiotic therapy in pa-

tients with frequent recurrent episodes of apparent 

bacterial pharyngotonsillitis?

1.  Prophylactic antibiotic therapy is not recommended for re-

current bacterial pharyngotonsillitis. (Quality of evidence: 

High, Strength of recommendation: Weak)

2.  Recurrent acute bacterial pharyngotonsillitis may be treated 

more than once with first-line antibiotics, and narrow-spec-

trum cephalosporin (cephradine, cefadroxil), clindamycin, 

amoxicillin/clavulanate, or penicillin and rifampin combi-

nation therapy may be considered as second-line therapy. 

(Quality of evidence: High, Strength of recommendation: 

Weak)
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Acute bacterial pharyngotonsillitis may recur despite antibi-

otic therapy owing to inappropriate use of antibiotics, insuffi-

cient antibiotic dosage or treatment duration, low patient 

compliance, re-infection, and though rare, penicillin resis-

tance [72, 73]. Further, it may be considered for cases in which 

S. pyogenes colonization continues after acute upper respira-

tory infection due to viral pathogen.  

Bacterial culture should be performed after completion of 

antibiotic therapy for S. pyogenes infection if symptoms per-

sist, recurrence is suspected, or the patient has a history of 

rheumatic fever or acute glomerulonephritis. Culture should 

generally be performed within 2–7 days of treatment comple-

tion. Because treatment failure and chronic carriers must be 

distinguished [65], antibiotics should not be administered 

again if the symptoms have improved, even if a bacterial strain 

is isolated in the follow-up test. However, patients with a his-

tory or family history of rheumatic fever are subject to retreat-

ment even if they are asymptomatic. If symptoms persist, first-

line antibiotics may be used more than once, and benzathine 

penicillin G may be considered for patients with low compli-

ance; however, established data is lacking. After treatment 

failure with penicillin, second-line therapy may involve nar-

row-spectrum cephalosporins (cephradine, cefadroxil), clin-

damycin, amoxicillin/clavulanate, or a combination of peni-

cillin and rifampin [12, 65]. Broad-spectrum cephalosporins 

(e.g., cefprozil, cefuroxime axetil, cefdinir, cefditoren, cefpo-

doxime, cefaclor) are not generally recommended owing to 

their high costs and wide microbiologic spectrum [60, 74]. 

One study reported that 10-day cefaclor therapy had similar 

clinical effects as those of a 10-day amoxicillin/clavulanate for 

acute bacterial pharyngotonsillitis, and the incidence of some 

digestive tract side effects was lower in the former treatment 

group [75]. Moreover, 5-day cefaclor therapy and 10-day 

amoxicillin therapy had similar treatment effects [76]. On the 

other hand, the treatment responses of 10-day cefaclor thera-

py were superior to those of 10-day erythromycin treatment, 

which has been reported to be attributable to macrolides-re-

sistant S. pyogenes strains [77]. In addition, the treatment re-

sponses of 5-day cefditoren pivoxil therapy and 10-day amoxi-

cillin therapy were not significantly different [78].

Previous RCTs have investigated whether antibiotic therapy 

for patients with acute pharyngotonsillitis reduces the inci-

dence of future episodes of pharyngotonsillitis and whether 

prophylactic antibiotic therapy reduces recurrent episodes of 

pharyngotonsillitis [73, 79, 80]. In one study, prophylactic use 

of benzathine penicillin G in children led to a lower incidence 

of S. pyogenes-induced pharyngitis during a 4-month period 

after administration compared with the incidence during a 

4-month period before administration; however, the study is 

flawed in that it did not administer a placebo to the control 

group [79]. Prolonged azithromycin therapy as an alternative 

to tonsillectomy was ineffective in treating frequent recurrent 

tonsillitis [73]. In another study, prophylactic use of cefpodox-

ime proxetil in children reduced the incidence of acute pha-

ryngotonsillitis by 10% after 12 months compared with the 

group that did not receive prophylactic treatment; however, 

the study was limited to children, and it only showed the risk 

of antimicrobial resistance and short-term treatment progress, 

necessitating a more long-term study [80]. In summary, one of 

three previous studies have suggested that prophylactic antibi-

otic therapy is ineffective, and the remaining two studies have 

showed that it has small but statistically significant effects. 

However, it is difficult to generalize these findings due to their 

methodological limitations. These studies also reported that 

the use of cephalosporin for treatment and prevention pur-

poses lowered the incidence of sore throat but that macrolide, 

such as azithromycin, did not produce similar effects [79, 80]. 

5)  When is referral to a specialist indicated in a patient 

with presumed acute bacterial pharyngotonsillitis, for 

suppurative complications of pharyngotonsillitis?

1.  Acute complications of pharyngotonsillitis should be con-

sidered when the patient shows severe and persistent symp-

toms, has difficulty swallowing, and has “hot potato voice” 

along with other clinical symptoms implying airway ob-

struction. In such cases, the patient should be referred to a 

specialist to determine whether surgical treatment is indi-

cated. (Quality of evidence: Very low, Strength of recom-

mendation: Strong)

Peritonsillar abscess is the most common deep neck infec-

tion. Other deep neck infections include parapharyngeal ab-

scess and retropharyngeal abscess, and infection of the para-

Table 4. Clinical findings of bacterial pharyngotonsillitis that suggest poor 
prognosis 

Excessive drooling
Trismus
Unilateral facial edema
Dysphagia 
Dyspnea
Continuous unilateral tonsillar enlargement
Neck stiffness
Blood in pharynx or ears
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pharyngeal space may occur as a complication of pharyngitis 

[81-84]. Furthermore, these diseases must be differentiated 

from pharyngotonsillitis from the beginning. Peritonsillar cel-

lulitis or phlegmon is a term used for cases in which the peri-

tonsillar space is infected without the formation of an abscess. 

Peritonsillar abscess accounts for about 50% of all deep neck 

infections; it is common among adults and adolescents and 

possible in children [2, 85]. The most important management 

strategy for deep neck infection is airway assessment and 

management [26]. For patients who are restless, have swal-

lowing difficulty, and are drooling, the airway should be close-

ly observed to ensure patency. Further, patients should be as-

sessed to determine whether they need procedures such as 

intubation and if so, proper procedures should be performed 

before referring them to a specialist [86]. Serious clinical 

symptoms and signs are listed in Table 4. Ultrasound or com-

puted tomography (CT) may be required. Ultrasound should 

be performed by a skilled expert. Although CT is associated 

with the potential adverse effects of radiation exposure and 

use of contrasting agents, it can be performed quickly (if the 

facility is equipped with a CT scan) and it provides objective 

images. CT is commonly performed for diagnosis and differ-

ential diagnosis from other diseases [83, 84]. Magnetic reso-

nance imaging (MRI) may also be used [83]. Abscess in the 

neck is associated with the teeth in many adults; it is more 

common as a complication of tonsillitis among children, ado-

lescents, and young adults [26, 81-84].   

Immunocompromised individuals may have non-respon-

sive tonsillitis caused by various unusual pathogens, so it is 

important to refer them to a specialist for a broader approach 

to identifying the cause and for effective treatment [87, 88].

Table 5 shows a comparison of this guideline with Korean 

Guidelines for the Antibiotic Use in Children with Acute Up-

per Respiratory Tract Infection (2016) and other major guide-

lines for acute pharyngotonsillitis caused by S. pyogenes, as 

suggested by IDSA (2012), the American College of Physicians 

(2001), American Academy of Pediatrics (2003), and NICE 

(2008) [11, 89-93].

6)  When should empiric antimicrobial therapy be initiat-

ed in patients with signs and symptoms suggestive of 

acute bacterial rhinosinusitis?

1.  Antibiotics may be prescribed early after diagnosis of acute 
bacterial sinusitis. (Quality of evidence: High, Strength of 
recommendation: Strong)

2.  Empirical antimicrobial therapy should be initiated when 
the patient shows no improvement of symptoms within 7 
days of diagnosis of acute bacterial sinusitis or shows exac-
erbation of symptoms. (Quality of evidence: High, Strength 
of recommendation: Strong)

3.  Antimicrobial therapy should be initiated when the patient 
shows the following severe symptoms or examination find-
ings: high fever of greater than 39oC, facial pain, or purulent 
nasal discharge lasting 3-4 days. (Quality of evidence: High, 
Strength of recommendation: Strong)

Sinusitis is an inflammation of the nasal passage and muco-

Table 6. Definition of acute sinusitis 

Term Definition

Acute sinusitis U p to 4 weeks of purulent nasal drainage (anterior, posterior, or both) accompanied by nasal 
obstruction, facial pain-pressure-fullness, or both
①		Purulent nasal discharge is cloudy or colored, in contrast to the clear secretions that typically 

accompany viral upper respiratory infection, and may be reported by the patient or observed on 
physical examination.

②		Nasal obstruction may be reported by the patient as nasal obstruction, congestion, blockage, or 
stuffiness, or may be diagnosed by physical examination. 

③		Facial pain-pressure-fullness may involve the anterior face, periorbital region, or manifest with 
headache that is localized or diffuse.

Viral sinusitis A cute sinusitis that is caused by, or is presumed to be caused by, viral infection. A clinician should 
diagnose viral rhinosinusitis when: symptoms or signs of acute sinusitis are present less than 10 days 
and the symptoms are not worsening

Acute bacterial sinusitis A cute sinusitis that is caused by, or is presumed to be caused by, bacterial infection. A clinician should 
diagnose the acute bacterial rhinosinusitis when:

①		Symptoms or signs of acute sinusitis fail to improve within 10 days or more beyond the onset of 
upper respiratory symptoms, or

②		Symptoms or signs of acute sinusitis worsen within 10 days after an initial improvement (double 
worsening)
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sa lining the sinuses resulting from infection, allergy, and au-

toimmunity. Because it is usually accompanied by inflamma-

tion of the nasal cavity and paranasal sinuses, sinusitis is also 

commonly referred to as rhinosinusitis [94]. Sinusitis may be 

classified according to the main site of infection such as max-

illary, frontal, ethmoid, and sphenoid sinusitis; it is also classi-

fied according to the stage of infection, such as acute (less 

than 4 weeks), subacute (4 weeks–3 months), and chronic 

(more than 3 months) [95]. Moreover, sinusitis can be classi-

fied into community-acquired, healthcare-associated, and 

nosocomial infection depending on the location of pathogen 

exposure. More detailed definitions of acute sinusitis are given 

in Table 6 [94-97]. In addition to identifying the infectious 

causes of sinusitis, differentiating the noninfectious causes is 

important, such as in vasomotor and atrophic sinusitis as well 

as the recently increasing allergic sinusitis [98].

Infectious causes of sinusitis encompass a variety of micro-

organisms, including viruses, bacteria, or fungal organisms. 

Bacterial causes only account for 2–10%, with viral infections 

accounting for the remaining 90–98% of cases [99]. About 0.5–

2% of acute viral sinusitis cases may progress to acute bacteri-

al sinusitis [100, 101]. Bacterial pathogens that have been 

identified with needle biopsies of maxillary sinus specimens 

in patients with acute sinusitis include S. pneumoniae, H. in-

fluenzae, anaerobic bacteria, streptococcal species, M. ca-

tarrhalis, and Staphylococcus aureus. Other known viral 

pathogens include rhinovirus, parainfluenza virus, and influ-

enza virus; though rare, fungal pathogens, such as Aspergillus, 

zygomycetes, Phaeohyphomycis, Pseudallescheria, and Hyalo-

hyphomycis have also been identified [102, 103].

About 85% of acute sinusitis in adults, including acute com-

munity-acquired bacterial sinusitis, shows improvement of 

symptoms within 7–15 days without antibiotic therapy [104]. 

However, bacterial sinusitis generally requires antibiotic ther-

apy because the sinuses are normally a sterile environment. 

In addition, certain types of acute bacterial sinusitis may lead 

to severe complications, such as bacterial encephalomeningi-

tis, brain abscess, and periocular tissue infection. Further, the 

possibility of chronic sinus disease cannot be completely 

eliminated [105, 106]. In fact, proper antibiotic therapy for 

acute community-acquired bacterial sinusitis leads to a more 

than 90% eradication rate in the sinuses, which is superior to 

that in the inappropriate antibiotic therapy group [106]. How-

ever, inappropriate antibiotic therapy increases antimicrobial 

resistance and drug side effects, thereby elevating medical 

costs. This situation calls for efforts to differentiate acute viral 

and bacterial sinusitis in the clinical setting [106].

Unfortunately, it is very difficult to differentiate acute viral 

sinusitis from acute bacterial sinusitis in the clinical setting 

owing to the low agreement among examination, imaging, 

and laboratory findings that are used for diagnosis in addition 

to the clinical symptoms of acute sinusitis, such as nasal con-

gestion, nasal drainage, sneezing, and nose itching [105, 107]. 

Nevertheless, clinicians must try to differentiate viral and bac-

terial sinusitis based on the symptoms and signs as well as the 

typical manifestations and chronological changes of symp-

toms [108]. 

Although needle aspiration cultures of sinus specimens may 

be performed to diagnose acute bacterial sinusitis, clinicians 

generally make clinical diagnoses because this method is an 

invasive technique that cannot be performed in the clinical 

setting. Clinical diagnosis of acute bacterial sinusitis generally 

requires progress observation for 7 days, and radiologic test-

ing may aid in clinical diagnosis if symptoms (such as puru-

lent nasal drainage, unilateral maxillary toothache, facial pain, 

and unilateral tenderness of the maxillary sinus) improve ini-

tially but worsen over time [4, 108]. According to the IDSA 

guideline, the clinical symptoms and signs of acute bacterial 

sinusitis persist for more than 10 days without any improve-

ment, and severe symptoms and signs such as high fever of 

39oC or more that lasts 3–4 days, purulent nasal drainage, and 

facial tenderness, develop after onset. According to guideline 

recommendations, when double sickening, such as new fever, 

headache, and increased nasal drainage, begins after acute vi-

ral upper respiratory infection symptoms had begun to im-

prove 5–6 days after symptom onset, acute bacterial sinusitis 

should be suspected and antibiotic therapy initiated [108]. In 

addition, foul smelling discharge is suggestive of anaerobic 

bacterial infection, and clinicians should assess the possibility 

of tooth infections and begin antibiotic therapy. 

Previous RCTs have shown that antibiotic therapy groups 

(7–10 days) had a higher rate of improvement (91%) than pla-

cebo groups (86%). And the duration of pain or morbidity 

were not correlated with initial treatment for acute bacterial 

sinusitis [94, 96]. Therefore, antibiotics may be prescribed 

during primary care for patients with acute bacterial sinusitis 

without complications; however, clinicians may also delay ini-

tial antibiotic therapy and opt for a watchful waiting approach 

depending on the case at hand. However, early antibiotic ther-

apy should only be delayed in cases where the clinician is 

confident that the patient will attend follow-up appointments 

[94]. Empirical antibiotic therapy should be initiated in cases 

where the patient shows no improvement of symptoms or 

when symptoms worsen within 7 days of proper non-antibiot-
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ic, symptomatic treatment after the diagnosis of acute bacteri-

al sinusitis [109, 110]. Further, empirical antibiotic therapy 

should also be initiated in cases involving symptoms or find-

ings suggestive of severe acute bacterial sinusitis, such as fever 

of 39oC or higher, facial pain lasting more than 3–4 days, and 

purulent nasal drainage (Fig. 3) [108, 111-114].

7)  Which antibiotics should be used for initial empiric 

therapy of acute bacterial rhinosinusitis?

1.  Amoxicillin or amoxicillin/clavulanate are recommended 
for initial empirical therapy for acute bacterial sinusitis in 
adults. (Quality of evidence: High, Strength of recommenda-
tion: Strong)

2.  High doses of amoxicillin or amoxicillin/clavulanate should 
be considered for patients in areas with high prevalence of 
penicillin-resistant S. pneumoniae, patients with severe 
symptoms, older patients, patients with recent hospital ad-
mission, patients with a history of antimicrobial therapy 
within the past month, and immunocompromised patients. 
(Quality of evidence: Moderate, Strength of recommenda-
tion: Strong)

3.  Patients allergic to penicillin: for patients with type 4 hyper-
sensitivity (e.g., rash), doxycycline or fluoroquinolones or 
third-generation cephalosporins or clindamycin may be 
considered. For type 1 hypersensitivity (e.g., anaphylaxis), 
all beta-lactam antibiotics (e.g., cephalosporins) should not 
be used. Non-beta-lactam antibiotics should be used. 
(Quality of evidence: High, Strength of recommendation: 
Strong)

4.  Empirical antibiotic therapy should be maintained for a 
short period (within 5–10 days or 4–7 days of symptom/sign 
improvement) unless the patient has severe acute sinusitis. 
(Quality of evidence: High, Strength of recommendation: 
Strong)

To choose the appropriate antibiotics for acute bacterial si-

nusitis, the main causative pathogen and its antibiotic suscep-

tibility must be considered. Although there are no Korean epi-

demiological data on the causative pathogens of acute 

bacterial sinusitis, data from other countries show that S. 

pneumoniae, H. influenzae, M. catarrhalis, and S. aureus are 

the most common, and S. pneumoniae and H. influenzae ac-

count for about 75% of all isolated strains [102, 103]. However, 

epidemiological changes are anticipated in Korea in response 

to the progressive rise in the pneumococcal vaccination rate 

[115]. Among clinical isolates taken from patients who visited 

Figure 3. Flowchart for early use of empirical antibiotic therapy in patients 
with acute bacterial sinusitis.

Table 7. Oral antibiotics that may be used for acute bacterial sinusitis 

Antibiotics Dose for adults

Preferred Amoxicillin 500–875 mg, twice a day

Amoxicillin/clavulanate 500 mg, three times a day or 875 mg twice a day 

Alternative Cefpodoxime proxetil 200 mg, twice a day

Cefdinir 300 mg, twice a day or 600 mg once a day

Cefuroxime 250–500 mg, twice a day

Levofloxacin 500 mg, once a day

Moxifloxacin 400 mg, once a day
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primary care clinics for sinusitis between 1999 and 2000 in the 

United States, the sensitivity of S. pneumoniae to penicillin, 

azithromycin, and levofloxacin was 65%, 64.7%, and 99.8%, re-

spectively, whereas the sensitivity of H. influenzae to azithro-

mycin and levofloxacin was 99.4% and 100% [103].

There are two RCTs and one systematic literature review per-

taining to the possible first-line empirical antibiotics for acute 

sinusitis. According to these reports, there are no differences in 

the clinical treatment outcomes for several antibiotics, includ-

ing amoxicillin, cefuroxime axetil, amoxicillin/clavulanate, levo-

floxacin, moxifloxacin, and clarithromycin, in patients radiolog-

ically or bacteriologically diagnosed with acute sinusitis [116-

118]. In particular, considering the safety, efficacy, price, and 

narrow-spectrum of the amoxicillin or amoxicillin/clavulanate 

[108, 111, 119], amoxicillin or amoxicillin/clavulanate (amoxicil-

lin 500 mg/clavulanate 125 mg three times a day or amoxicillin 

875 mg/clavulanate 125 mg twice a day) should be preferential-

ly considered as first-line empirical antibiotics for acute sinus-

itis (Table 7) [108, 111]. Further, amoxicillin/clavulanate may 

be preferred over amoxicillin in cases suspected to involve an-

timirobial-resistant bacteria, such as beta-lactamase-produc-

ing H. influenzae [120], for patients showing moderate to se-

vere infection, for older patients, and for patients with chronic 

diseases or immune-related diseases [121]. Although adults 

are at lower risk of acute bacterial sinusitis caused by M. ca-

tarrhalis than are children, M. catarrhalis is resistant to amoxi-

cillin but susceptible to amoxicillin/clavulanate.

A high dose of amoxicillin (90 mg/kg/day) or amoxicillin/

clavulanate (amoxicillin 2 g or 90 mg/kg/day, twice a day) 

should be considered in the following cases: 1) patients live in 

areas with high prevalence of penicillin-resistant S. pneumoni-

ae (endemic rate >10%), 2) patients display severe symptoms, 

such as high fever of 39oC or greater or possibility of suppura-

tive complications, 3) patients older than 65 years, 4) patients 

with a recent history of hospitalization, 5) patients with a his-

tory of antibiotic therapy within the past month, and 6) pa-

tients with compromised immunity [94, 108, 122-125].

For patients with type 4 penicillin allergy (e.g., rash), doxycy-

cline or fluoroquinolones, third-generation cephalosporins, or 

clindamycin may be considered. For patients with type 1 aller-

gy (e.g., anaphylaxis), all beta-lactams (e.g., cephalosporins) 

are prohibited [94]. Only non-beta-lactams should be used 

(e.g., doxycycline, clindamycin, fluoroquinolone) [94]. Accord-

ing to a meta-analysis, the treatment success rate with use of 

fluoroquinolones in patients without penicillin allergy (87%) 

was not significantly different from that with use of beta-lact-

ams (86%), but the former is associated with a higher inci-

dence of adverse effects [126]. Foreign data reveal that the 

main pathogens of acute sinusitis, namely S. pneumoniae and 

H. influenzae, are highly resistant to macrolides and trimetho-

prim/sulfamethoxazole [102, 103, 121, 127].

In general, the recommended duration of first-line empirical 

antibiotics for adults with acute bacterial sinusitis without 

complications is 5–10 days or 4–7 days after improvement of 

symptoms/signs [94, 108, 128]. According to a review of 12 

RCTs that investigated the duration of antibiotic therapy for 

patients radiologically diagnosed with acute sinusitis, there 

were no significant differences in the treatment success rate 

between the short-duration antibiotic therapy group (3–7 

days) and long-duration antibiotic therapy group (6–10 days) 

[122]. The antibiotics group showed about 10–12% greater inci-

dence of adverse drug response than the non-antibiotics 

group. Moreover, the long-duration antibiotic therapy group 

(more than 10 days) had higher incidences of adverse drug re-

sponses than other groups [116, 123]. As stated in the treat-

ment guideline for children, additional antibiotics may be ad-

ministered for 4–7 days even after the symptoms have 

improved after antibiotic therapy in patients with delayed drug 

response [129]. Thus, first-line empirical antibiotics are recom-

mended to be used in short durations, within 5–10 days or 4–7 

days after improvement of symptoms/signs, with the excep-

tion of cases of severe acute sinusitis involving high fever 

(>39oC) or potential suppurative complications [94, 108, 128].

8)  When should second-line therapy be prescribed in pa-

tients with acute bacterial rhinosinusitis? 

1.  Second-line therapy should be considered when patients’ 
symptoms worsen within 72 hours of initial empirical thera-
py or when patients show no improvement even after 3–5 
days of treatment. (Quality of evidence: Moderate, Strength 
of recommendation: Strong)

2.  Reassess the patient based on imaging, microbial cultures, 
and antibiotic susceptibility tests. (Quality of evidence: Very 
low, Strength of recommendation: Strong)

3.  If microbial culture and sensitivity tests for the causative 
pathogens are difficult, use antibiotics that treat multidrug-re-
sistant S. pneumoniae and H. influenzae, M. catarrhalis, which 
produce beta-lactamase (e.g., high-dose amoxicillin/clavula-
nate, fluoroquinolones, doxycycline, clindamycin, and 
third-generation cephalosporins combination therapy). 
(Quality of evidence: Moderate, Strength of recommenda-
tion: Strong)

4.  Drugs such as ampicillin/sulbactam, ceftriaxone, cefotax-
ime, levofloxacin, and moxifloxacin may be used for severe 
conditions that require hospitalization. (Quality of evidence: 
Moderate, Strength of recommendation: Strong)
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5.  Second-line antibiotics to treat acute bacterial rhinosinus-

itis should be chosen in consideration of the following: prev-

alence of the causative pathogen of acute bacterial rhinosi-

nusitis in Korea, prevalence of antimicrobial-resistant 

bacteria in Korea, antibacterial effects against three patho-

gens of acute bacterial rhinosinusitis (i.e., S. pneumoniae, H. 

influenzae, M. catarrhalis), properties of individual antibiot-

ics (e.g., dose, duration of effects, side effects). (Quality of 

evidence: Very low, Strength of recommendation: Strong)

If symptoms worsen within 72 hours of beginning the initial 

treatment or the symptoms do not show improvement even 

after 3–5 days of beginning treatment, the patient should be 

reassessed in terms of 1) the accuracy of diagnosis, 2) non-in-

fectious cause, 3) antimicrobial-resistant bacteria, and 4) 

presence of structural problems. Imaging techniques, such as 

paranasal sinus plain radiography and CT/MRI, as well as mi-

crobial cultures and antimicrobial resistance testing can be 

performed in the reassessment. It is best to perform cultures 

with fine needle aspiration of the sinus, but cultures can be 

performed using samples taken from the middle nasal meatus 

via nasal endoscopy [94, 108]. Cultures using nasopharyngeal 

swabs are not recommended [94, 108].

If the patient is indeed diagnosed with acute bacterial rhi-

nosinusitis after reassessment, initiate antibiotic therapy for 

patients who initially had been placed on watchful waiting, 

and change antibiotics for patients who had been on antibiot-

ic therapy [94, 108]. Although it is best to choose antibiotics 

according to the results of bacterial cultures and susceptibility 

tests, in cases where empirical antibiotics are warranted, use 

1) high-dose amoxicillin/clavulanate, 2) doxycycline, or 3) 

clindamycin/third-generation cephalosporins, which can 

treat multidrug-resistant S. pneumoniae  or beta-lact-

amase-producing H. influenzae and M. catarrhalis [108, 116].

The following must be considered if a second-line regimen 

must be chosen due to failure of the initial empirical antibiotic 

therapy. However, if low-dose amoxicillin/clavulanate was 

chosen as the initial treatment, high-dose amoxicillin/clavula-

nate therapy may be used [108, 116]. Cefaclor and cefprozil, a 

second-generation cephalosporin, are not recommended be-

cause the most common pathogens of acute bacterial rhinosi-

nusitis, namely, S. pneumoniae, H. influenzae, and M. catarrh-

alis have low susceptibility to these antibiotics [108, 130-133]. 

Oral cefditoren and cefcapene and cefpodoxime have been 

reported to be efficacious for treating acute bacterial rhinosi-

nusitis caused by penicillin-resistant S. pneumoniae and that 

by H. influenzae and M. catarrhalis, respectively [116, 132-

135]. Oral cefuroxime and cefdinir are known to be effective 

for acute bacterial rhinosinusitis caused by moderately peni-

cillin-resistant S. pneumoniae, H. influenzae, and M. catarrha-

lis, but its therapeutic efficacy in Korea is uncertain owing to 

the high proportion of penicillin-resistant S. pneumoniae in 

the country [136, 137]. To widen the microbiologic spectrum 

to cover anaerobes, additional use of metronidazole or clinda-

mycin is recommended with cephalosporin [108].

The fluoroquinolones such as levofloxacin, and moxifloxacin 

may be effective, but the possibility of resistance to these antibi-

otics among Myocobacterium tuberculosis and S. pneumoniae 

should be noted. It should further be noted that the FDA recom-

mended in 2016 that fluoroquinolones be used for sinusitis, 

bronchitis, and urinary tract infection without complications 

only when there are no other treatment alternatives [1, 6, 138].

Canadian and British studies have reported that the suscep-

tibility rates of S. pneumoniae, H. influenzae, and M. catarrha-

lis to doxycycline exceeds 90% [139-141]. Doxycycline may be 

used as the second-line antibiotic therapy for adults with 

acute bacterial rhinosinusitis as an alternative to fluoroquino-

lones when the patient has difficulty receiving or has not re-

sponded to the initial empirical antibiotic therapy [108]. This 

choice is supported by the pharmacokinetic superiority of 

doxycycline and the finding that doxycycline and levofloxacin 

have no differences in clinical outcomes but that doxycycline 

is associated with lower medical costs in patients admitted to 

community hospitals with pneumonia [142, 143].

Some have raised concerns about the uncertain therapeutic 

efficacy of the macrolides such as erythromycin, roxythromy-

cin, azithromycin, and clarithromycin in Korea due to the high 

proportion (80-90%) of macrolides-resistant S. pneumoniae in 

the country. Although telithromycin, a ketolide, is known to 

have antibacterial activity against macrolide-resistant S. pneu-

moniae, it is not yet a viable option in Korea [108, 136, 137, 144].

For severe cases of acute sinusitis that require hospitaliza-

tion, the following antibiotics may be used: ampicillin/sulbac-

tam (1.5–3 g, injection every 6 hours), ceftriaxone (1–2 g, in-

jection 1–2 times), cefotaxime (1–2 g, injection every 6–8 

hours), levofloxacin (500–750 mg, oral/injection), and moxi-

floxacin (400 mg, oral). IV ceftriaxone and cefotaxime have 

been found to act on all strains of S. pneumoniae, including 

penicillin-resistant S. pneumoniae [124]. Furthermore, if the 

prevalent S. pneumoniae 19A strains continue to exhibit about 

30% rates of clindamycin minimum inhibitory concentrations 

(MICs) >0.5 mg/L, levofloxacin or moxifloxacin may be rec-

ommended as empirical therapy for patients with severe con-

ditions that require hospitalization, rather than clindamycin 
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plus ceftriaxone [127].

Additional tests and surgical treatment may be considered 

when symptoms worsen without improvement within 48–72 

hours after proper antibiotic therapy or when ocular or central 

nervous system complications are suspected [145]. Treatment 

duration is generally 4–7 additional days after the improve-

ment of clinical symptoms, and total treatment duration gen-

erally ranges 10–14 days. 

Regarding the treatment of acute bacterial rhinosinusitis, 

the Health Insurance Review and Assessment Service (HIRA) 

suggests in their General Principles of Antibiotics Use (An-

nouncement No. 2013-127): 1) Choosing antibiotics is based 

on drug susceptibility tests rather than by indication, so anti-

biotics should be phased in within the permitted range, with 

reference to the patient’s history. 2) In cases of severe infec-

tion where oral administration alone cannot produce an ade-

quate treatment outcome, parenteral injections may be addi-

tionally used.

9)   What is the recommended management strategy in 

patients who clinically worsen within 72 hours or fail 

to improve after 3–5 days of initial empirical antimi-

crobial therapy with first- or second-line regimens?

1.  For patients who show no improvement despite appropriate 
first- or second-line antimicrobial therapy or patients with 
recurrent acute sinusitis, additional diagnosis should be 
performed in consideration of allergic rhinitis, immune ab-
normalities, and tooth infections. (Quality of evidence: Very 
low, Strength of recommendation: Strong)

2.  When a related comorbidity is diagnosed, provide treatment 
according to the guideline for each morbidity. Consider en-
vironmental therapy, immune therapy, and drug therapy for 
patients with hypersensitivity. (Quality of evidence: Very 
low, Strength of recommendation: Strong)

3.  Surgical treatment may be considered when recurrent acute 
sinusitis is nonresponsive to appropriate drug therapy. 
(Quality of evidence: Moderate, Strength of recommenda-
tion: Strong)

In cases where the patient fails to show improvement de-

spite appropriate first- and second-line antibiotic therapy, in-

cluding antibiotic therapy, and cases defined as recurrent 

acute sinusitis (more than four episodes of sinusitis per year 

with symptom-free intervals) [146], differential diagnosis in 

consideration of allergic rhinitis, immune abnormalities, and 

tooth infections, is recommended. Surgical treatment may be 

considered for continual episodes of acute sinusitis [147].

According to a systematic literature review, allergy tests may 

be run for recurrent acute sinusitis or chronic sinusitis [148]. 

Allergic patients characteristically have obstructions of the 

natural ostium caused by the edema of the nasal cavity and si-

nus mucosa. Particularly, the ethmoid sinus with several natu-

ral ostia is susceptible to allergic sinusitis or nasal polyp. If a 

patient is indeed positive for allergy, environmental therapy, 

immune therapy, or drug therapy may be considered depend-

ing on the patient. However, there is limited evidence support-

ing that environmental therapy and immune therapy are ef-

fective in improving the clinical outcome of recurrent acute 

sinusitis or chronic sinusitis [149, 150].

Asthma is closely related to recurrent acute sinusitis or 

chronic sinusitis and is the cause of frequent recurrent epi-

sodes of sinusitis [151]. For patients diagnosed with immuno-

deficiency, such as antibody deficiency, prophylactic antibiot-

ic therapy, pneumococcal vaccination, or regular IV IgG may 

be considered [151]. In addition, sinusitis may be induced by 

dental caries or extraction of maxillary molars and premolars, 

trauma, malnutrition, prolonged steroid therapy, general 

weakness as a result of diabetes, and tumor in the nasal cavity 

or sinus; therefore, the corresponding examinations should be 

performed when such conditions are suspected.

10)  When is referral to a specialist indicated in a patient 

with presumed acute bacterial sinusitis?

1.  Cases in which the patient fails to show improvement or 
has recurrent inflammation despite appropriate treatment 
require additional tests, such as nasal endoscopy and ra-
diological imaging, and referral to a corresponding spe-
cialist. (Quality of evidence: Very low, Strength of recom-
mendation: Weak)

2.  Patients with suspected orbital or intracranial complications 
of acute rhinosinusitis should be immediately referred to a 
specialist. (Quality of evidence: Very low, Strength of recom-
mendation: Strong)

A lack of improvement or worsening of symptoms even after 

3–5 days of antibiotic therapy for acute rhinosinusitis is con-

sidered a treatment failure. The exact cause should be identi-

fied when the patient is nonresponsive even to the sec-

ond-line antibiotic regimen as well as in cases of recurrent 

rhinosinusitis, defined as more than four episodes of acute 

rhinosinusitis per year with symptom-free intervals [108].

Potential causes include chronic rhinosinusitis, allergic rhi-

nitis, abnormal anatomical structure within the nasal cavity, 

reduced immunity, fungal infection, granuloma, and tumor. 

For accurate differentiation of the cause and administration of 
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appropriate treatment, the patient must be referred to a spe-

cialist who can perform nasal endoscopy and, when neces-

sary, imaging tests such as CT and MRI [152].

Paranasal sinuses are in close proximity to the orbits lateral-

ly and to the base of the skull superiorly. Therefore, an infec-

tion in the sinuses may spread to the orbits and cranium, 

causing fatal diseases such as cellulitis, cerebromeningitis, 

and abscess [153]. A lack of proper antibiotic therapy and sur-

gical drainage may lead to blindness, brain injury, and in se-

vere cases, to death [154, 155].

Severe ocular pain, periocular edema, oculomotor disability, 

exophthalmos, purulent conjunctivitis, and reduced visual 

acuity in patients with acute rhinosinusitis are suggestive of 

ocular complications whereas high fever, severe headache, 

meningeal irritation sign, and insanity are suggestive of intra-

cranial complications. Patients with such conditions must be 

referred to a specialist immediately [128].

Table 8 shows a comparison of the recommendations per-

taining to acute sinusitis of the present guideline, IDSA (2012), 

American Academy of Otolaryngology-Head and Neck Sur-

gery (2015), American Academy of Pediatrics (2013), and Ko-

rean Guideline for Antibiotics Usage in Children with Acute 

Table 8. Comparison of major guidelines pertaining to the diagnosis of acute sinusitis and antibiotic therapy thereof

Category
Present guideline IDSA (2012)

American Academy of 
Otolaryngology-Head 

and Neck Surgery 
(2015)

Korean Guideline for 
Antibiotics Usage in 
Children with Acute 
Upper Respiratory 
Infections (2016)

American Acade-
my of Pediatrics 

(2013)

Diagnosis of 
acute 
bacterial 
sinusitis 

One or more of the following symptoms/signs:
1.  Severe condition: high fever of 39oC or more, purulent nasal drainage, facial pain (≥3 days)
2.  Persistent symptoms: nasal discharge, daytime cough (≥10 days)
3.  Double sickening: new episode of fever, headache, cough, or nasal drainage while the above symptoms were 

showing improvement 

Imaging test X-ray is not recommended for differentiating the cause of sinusitis; sinus CT or MRI is recommended when ocular or 
central nervous system complications are suspected

Indications of 
antibiotic 
therapy

Antibiotics may be 
prescribed initially 
when acute bacterial 
sinusitis is diagnosed 

Antibiotics may 
be prescribed 
when bacterial 
sinusitis is 
clinically diag-
nosed 

Watchful waiting 
without antibiotic 
therapy, or antibiotics 
may be prescribed 
initially for acute 
bacterial sinusitis 
without complications 

Antibiotics prescribed in severe condi-
tions or when symptoms worsen 

When symptoms are persistent, choose 
between immediate prescribing of 
antibiotics or 3 days of watchful waiting 

First-line 
antibiotics

Standard or high dose of 
amoxicillin or amoxicil-
lin/ clavulanate

Standard or high 
dose of amoxi-
cillin/ clavula-
nate

Standard or high dose 
of amoxicillin or 
amoxicillin/ clavula-
nate

Standard or high dose 
of amoxicillin/ 
clavulanate

Standard or high 
dose of amoxicil-
lin or amoxicil-
lin/ clavulanate

Penicillin 
allergy

Type 4 (e.g., rash): con-
sider doxycycline or 
cephalosporins, clinda-
mycin 

Type 1 (e.g., anaphylaxis):
Non-beta-lactam antibi-

otics

Third-generation cephalosporins 
(with the exception of patients with type 1 

penicillin hypersensitivity)

Third-generation cephalosporins

Duration of 
antibiotic 
therapy

5–10 days or 4–7 days 
after improvement of 
symptoms/signs (first-
line empirical antibiot-
ics)

5–7 days for 
adults without 
complications 
(10–14 days for 
children)

5–10 days Total 10–28 days, or 7 days after improve-
ment of symptoms/signs 

Reassessment If symptoms do not improve or worsen or new symptoms/signs develop within 72 hours of initiating treatment, 
reassess the initial treatment regimen

IDSA, Infectious Diseases Society of America; CT, computer tomography; MRI, magnetic resonance imaging.



  https://doi.org/10.3947/ic.2017.49.4.326  •  Infect Chemother 2017;49(4):326-352www.icjournal.org 345

Upper Respiratory Infections (2016) [89, 94, 108, 156].

Limitations of this clinical guideline and future 
additions 

Despite the high prevalence of acute URI, relevant research 

with good evidence-based findings is critically lacking. Fur-

thermore, most clinical trials that were used as the basis of 

reference for this guideline was conducted abroad, with little 

research data involving Korean patients, thus requiring clini-

cians to adequately take note of this limitation when utilizing 

this guideline in the clinical setting. Studies involving Korean 

subjects are essential to accumulate relevant data, to make 

appropriate revisions to Korean guidelines. 

First, the causative pathogen of acute URI in Korean adults 

must be identified. Seasonal variations of viruses and bacteria 

and their proportions should be investigated to minimize in-

appropriate use of antibiotics. Second, more data are needed 

to support appropriate selections of empirical antibiotics 

based on various patterns of antibiotic susceptibility among 

bacterial strains isolated from patients with acute bacterial 

URI. Third, studies must analyze the effectiveness of rapid an-

tigen tests using pharyngeal swabs and bacterial cultures for 

Korean adults as well as assessing the usefulness of cultures 

using sinus-related specimens. In addition, studies should 

also assess the impact of relevant tests, ASO, C-reactive pro-

tein, and procalcitonin tests on the treatment outcome, to lay 

the foundation for developing a clinically applicable diagnos-

tic flowchart. Fourth, studies should assess the therapeutic ef-

ficacy of amoxicillin and amoxicillin/clavulanate, which are 

recommended by guidelines in other countries as first-line 

antibiotics, in Korean patients and also compare their doses 

and treatment durations. Finally, medical professionals’ ad-

herence to this guideline should be assessed, to estimate its 

utilization and analyze factors that hamper adherence so as to 

make necessary revisions to the guideline in the future. Fur-

thermore, comparing actual antibiotic prescribing patterns 

and recommendations using HIRA insurance claims data may 

also provide useful data to help lower inappropriate use of an-

tibiotics for acute upper respiratory infection.

Plans for revision

This guideline will be regularly revised to keep abreast of the 

latest key research findings in Korea and abroad.

Acknowledgement
This guideline was supported by the Research Program 

funded by the Korea Centers for Disease Control and Preven-

tion (KCDC) (#2016-E23006-06); however, the KCDC did not 

participate in the development of this clinical guideline. The 

guideline development committee declares no conflict of in-

terest with respect to any governmental agency, pharmaceuti-

cal company, hospital, or interest group during the process of 

development of this guideline. 

Conflicts of Interest
No conflicts of interest.

ORCID
Young Kyung Yoon     https://orcid.org/0000-0001-8435-935X
Shin Woo Kim      https://orcid.org/0000-0002-3755-8249

Supplementary material 
Guideline Korean version. 

Supplementary material can be found with this article on-

line http://www.icjournal.org/src/sm/ic-49-326-s001.pdf.

Supplementary data including one table can be found with 

this article online http://www.icjournal.org/src/smsm/ic-49-

326-s002.pdf.

References

  1. Johnston S, Holgate S. Epidemiology of viral respiratory 

infections. In: Myint S, Taylor-Robinson D, eds. Viral and 

other infections of the human respiratory tract. London: 

Chapman & Hall; 1996;1-38.

  2. Fendrick AM, Monto AS, Nightengale B, Sarnes M. The 

economic burden of non-influenza-related viral respirato-

ry tract infection in the United States. Arch Intern Med 

2003;163:487-94.

  3. Kirkpatrick GL. The common cold. Prim Care 1996;23:657-

75.

  4. Kim SW. Upper respiratory infections in adults. J Korean 

Med Assoc 2010;53:10-9.

  5. Wessels MR. Streptococcal pharyngitis. N Engl J Med 

2011;364:648-55.

  6. Ebell MH, Smith MA, Barry HC, Ives K, Carey M. Does this 

http://www.icjournal.org/src/sm/ic-~~~


Yoon YK, et al. • Antibiotics for Acute Upper Respiratory Tract Infections www.icjournal.org346

patient have strep throat? JAMA 2000;284:2912-8.

  7. Wilson JF. In the clinic. Acute sinusitis. Ann Intern Med 

2010;153:ITC31-15; quiz ITC316.

  8. Chiappini E,  Regoli M,  Bonsignori F,  Sollai S,  Parretti A, 

Galli L,  de Martino M. Analysis of different recommenda-

tions from international guidelines for the management of 

acute pharyngitis in adults and children. Clin Ther 

2011;33:48-58.

  9. Kim SW. Bacterial upper respiratory infections. Infect 

Chemother 2011;43:383-9.

10. Kocher JJ, Selby TD. Antibiotics for sore throat. Am Fam 

Physician 2014;90:23-4.

11. Shulman ST, Bisno AL, Clegg HW, Gerber MA, Kaplan EL, 

Lee G, Martin JM, Van Beneden C. Clinical practice guide-

line for the diagnosis and management of group A strep-

tococcal pharyngitis: 2012 update by the Infectious Dis-

eases Society of America. Clin Infect Dis 2012;55:1279-82.

12. Gerber MA, Baltimore RS, Eaton CB, Gewitz M, Rowley 

AH, Shulman ST, Taubert KA. Prevention of rheumatic fe-

ver and diagnosis and treatment of acute Streptococcal 

pharyngitis: a scientific statement from the American 

Heart Association Rheumatic Fever, Endocarditis, and Ka-

wasaki Disease Committee of the Council on Cardiovas-

cular Disease in the Young, the Interdisciplinary Council 

on Functional Genomics and Translational Biology, and 

the Interdisciplinary Council on Quality of Care and Out-

comes Research: endorsed by the American Academy of 

Pediatrics. Circulation 2009;119:1541-51.

13. Cooper RJ, Hoffman JR, Bartlett JG, Besser RE, Gonzales R, 

Hickner JM, Sande MA; American Academy of Family Phy-

sicians; American College of Physicians-American Society 

of Internal Medicine; Centers for Disease Control. Princi-

ples of appropriate antibiotic use for acute pharyngitis in 

adults: background. Ann Intern Med 2001;134:509-17.

14. Little P, Stuart B, Hobbs FD, Butler CC, Hay AD, Delaney B, 

Campbell J, Broomfield S, Barratt P, Hood K, Everitt H, 

Mullee M, Williamson I, Mant D, Moore M; DESCARTE 

investigators. Antibiotic prescription strategies for acute 

sore throat: a prospective observational cohort study. 

Lancet Infect Dis 2014;14:213-9.

15. Langlois DM, Andreae M. Group A streptococcal infec-

tions. Pediatr Rev 2011;32:423-9; quiz 430.

16. Komaroff AL, Pass TM, Aronson MD, Ervin CT, Cretin S, 

Winickoff RN, Branch WT Jr. The prediction of streptococ-

cal pharyngitis in adults. J Gen Intern Med 1986;1:1-7.

17. Walsh BT, Bookheim WW, Johnson RC, Tompkins RK. 

Recognition of streptococcal pharyngitis in adults. Arch 

Intern Med 1975;135:1493-7.

18. Centor RM, Witherspoon JM, Dalton HP, Brody CE, Link K. 

The diagnosis of strep throat in adults in the emergency 

room. Med Decis Making 1981;1:239-46.

19. Dobbs F. A scoring system for predicting group A strepto-

coccal throat infection. Br J Gen Pract 1996;46:461-4.

20. McIsaac WJ, White D, Tannenbaum D, Low DE. A clinical 

score to reduce unnecessary antibiotic use in patients 

with sore throat. CMAJ 1998;158:75-83.

21. McIsaac WJ, Kellner JD, Aufricht P, Vanjaka A, Low DE. Em-

pirical validation of guidelines for the management of phar-

yngitis in children and adults. JAMA 2004;291:1587-95.

22. 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 penicil-

lin V in general practice. Br J Gen Pract 1996;46:589-93.

23. 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 treat-

ment or placebo in adults. BMJ 2000;320:150-4.

24. National Institute for Health and Clinical Excellence 

(NICE). Respiratory tract infections-antibiotic prescribing. 

London: NICE; 2008. 

25. McIsaac WJ, Goel V, To T, Low DE. The validity of a sore 

throat score in family practice. CMAJ 2000;163:811-5.

26. Windfuhr JP, Toepfner N, Steffen G, Waldfahrer F, Berner R. 

Clinical practice guideline: tonsillitis I. Diagnostics and 

nonsurgical management. Eur Arch Otorhinolaryngol 

2016;273:973-87.

27. Gerber MA, Tanz RR, Kabat W, Dennis E, Bell GL, Kaplan 

EL, Shulman ST. Optical immunoassay test for group A 

beta-hemolytic streptococcal pharyngitis. An office-based, 

multicenter investigation. JAMA 1997;277:899-903.

28. Dagnelie CF, Bartelink ML, van der Graaf Y, Goessens W, 

de Melker RA. Towards a better diagnosis of throat infec-

tions (with group A beta-haemolytic streptococcus) in 

general practice. Br J Gen Pract 1998;48:959-62.

29. Roddey OF Jr, Clegg HW, Martin ES, Swetenburg RL, 

Koonce EW. Comparison of an optical immunoassay 

technique with two culture methods for the detection of 

group A streptococci in a pediatric office. J Pediatr 

1995;126:931-3.

30. Schlager TA, Hayden GA, Woods WA, Dudley SM, Hend-

ley JO. Optical immunoassay for rapid detection of group 

A beta-hemolytic streptococci. Should culture be re-

placed? Arch Pediatr Adolesc Med 1996;150:245-8.

31. Hart AP, Buck LL, Morgan S, Saverio S, McLaughlin JC. A 



  https://doi.org/10.3947/ic.2017.49.4.326  •  Infect Chemother 2017;49(4):326-352www.icjournal.org 347

comparison of the BioStar Strep A OIA rapid antigen as-

say, group A Selective Strep Agar (ssA), and Todd-Hewitt 

broth cultures for the detection of group A Streptococcus 

in an outpatient family practice setting. Diagn Microbiol 

Infect Dis 1997;29:139-45.

32. Shin YJ, Jang SH, Dong ES, Ahn YM, Ku MS. Clinical mani-

festations of group A beta-hemolytic streptococcal phar-

yngitis and usefulness of tapid antigen yest. J Korean Pedi-

atr Soc 2001;44:732-40.

33. Youn S, Chung HJ, Kim YH, Kim YH, Choi DJ, Lee SH, Min 

JS, Jung SY, Jung SK, Ahn BM, Lee HJ, Cha SH. Efficacy and 

cost benefits of rapid antigen detection test for group A 

streptococci obtained from acute pharyngitis in children. 

Korean J Pediatr Infect Dis 2005;12:124-34.

34. Song SK, Hong MA, Oh KC, Ahn SI, Tae MH, Shin HJ, 

Chang JK, Cha SH. Comparison of two rapid antigen de-

tection tests for diagnosis of group A streptococcal pha-

ryngotonsillitis. J Korean Pediatr Soc 2002;45:973-9.

35. Kim S. The evaluation of SD Bioline Strep A rapid antigen 

test in acute pharyngitis in pediatric clinics. Korean J Lab 

Med 2009;29:320-3.

36. Shet A, Kaplan EL. Clinical use and interpretation of group 

A streptococcal antibody tests: a practical approach for 

the pediatrician or primary care physician. Pediatr Infect 

Dis J 2002;21:420-6.

37. Kaplan EL, Top FH Jr, Dudding BA, Wannamaker LW. Di-

agnosis of streptococcal pharyngitis: differentiation of ac-

tive infection from the carrier state in the symptomatic 

child. J Infect Dis 1971;123:490-501.

38. Johnson DR, Kurlan R, Leckman J, Kaplan EL. The human 

immune response to streptococcal extracellular antigens: 

clinical, diagnostic, and potential pathogenetic implica-

tions. Clin Infect Dis 2010;50:481-90.

39. Christensen AM, Thomsen MK, Ovesen T, Klug TE. Are 

procalcitonin or other infection markers useful in the de-

tection of group A streptococcal acute tonsillitis? Scand J 

Infect Dis 2014;46:376-83.

40. Hjortdahl P, Melbye H. Does near-to-patient testing con-

tribute to the diagnosis of streptococcal pharyngitis in 

adults? Scand J Prim Health Care 1994;12:70-6.

41. Gulich M, Triebel T, Zeitler HP. Development and valida-

tion of a simple, two-step algorithm to identify streptococ-

cal infection in adults with sore throat. Eur J Gen Pract 

2002;8:57-61.

42. ESCMID Sore Throat Guideline Group, Pelucchi C, Grigo-

ryan L, Galeone C, Esposito S, Huovinen P, Little P, Verheij 

T. Guideline for the management of acute sore throat. Clin 

Microbiol Infect 2012;18 (Suppl 1):1-28.

43. Kaplan EL, Johnson DR, Del Rosario MC, Horn DL. Sus-

ceptibility of group A beta-hemolytic streptococci to thir-

teen antibiotics: examination of 301 strains isolated in the 

United States between 1994 and 1997. Pediatr Infect Dis J 

1999;18:1069-72.

44. Sayyahfar S, Fahimzad A, Naddaf A, Tavassoli S. Antibiotic 

susceptibility evaluation of group A streptococcus isolated 

from children with pharyngitis: a study from Iran. Infect 

Chemother 2015;47:225-30.

45.  Chazan B, Raz R, Edelstein H, Kennes Y, Gal V, Colodner R. 

Susceptibility of group A streptococcus to antimicrobial 

agents in northern Israel: a surveillance study. Microb 

Drug Resist 2015;21:551-5.

46. Varaldo PE, Debbia EA, Nicoletti G, Pavesio D, Ripa S, 

Schito GC, Tempera G. Nationwide survey in Italy of treat-

ment of Streptococcus pyogenes pharyngitis in children: 

influence of macrolide resistance on clinical and microbi-

ological outcomes. Artemis-Italy Study Group. Clin Infect 

Dis 1999;29:869-73.

47. Cha S, Lee H, Lee K, Hwang K, Bae S, Lee Y. The emer-

gence of erythromycin-resistant Streptococcus pyogenes 

in Seoul, Korea. J Infect Chemother 2001;7:81-6.

48. Koh EH, Maeng KY, Kim S, Lee NY. A decrease in erythro-

mycin resistance rate of Streptococcus pyogenes in 2004 

in Jinju. Korean J Clin Microbiol 2006;9:51-7.

49. Koo H, Baek S, Ma S, Lee H, Cha S. Trends of the incidence 

of erythromycin-resistant group A streptococci in Korea 

from 1998 through 2002. Infect Chemother 2004;36:75-82.

50. Yi YH, Choi JH, Lee HK, Lee KJ, Bae SM, Yu JY, Kim KS. 

Characterization of erythromycin resistance of Strepto-

coccus pyogenes isolated from pharyngitis patients in Ko-

rea. Jpn J Infect Dis 2006;59:192-4.

51. Lee HK, Lee J. Group A Streptococcus emm gene types in 

pharyngeal isolates during 2009-2011 in Korea. Health 

and Disease 2012;5:58-63. Available at: http://cdc.go.kr/

CDC/cms/content/mobile/34/12734_view.html. Ac-

cessed 25 December, 2017.

52. Peyramond D, Portier H, Geslin P, Cohen R. 6-day amoxi-

cillin versus 10-day penicillin V for group A beta-haemo-

lytic streptococcal acute tonsillitis in adults: a French mul-

ticentre, open-label, randomized study. The French Study 

Group Clamorange. Scand J Infect Dis 1996;28:497-501.

53. Cohen R, Levy C, Doit C, De La Rocque F, Boucherat M, 

Fitoussi F, Langue J, Bingen E. Six-day amoxicillin vs. ten-

day penicillin V therapy for group A streptococcal tonsil-

lopharyngitis. Pediatr Infect Dis J 1996;15:678-82.



Yoon YK, et al. • Antibiotics for Acute Upper Respiratory Tract Infections www.icjournal.org348

54. Curtin-Wirt C, Casey JR, Murray PC, Cleary CT, Hoeger 

WJ, Marsocci SM, Murphy ML, Francis AB, Pichichero ME. 

Efficacy of penicillin vs. amoxicillin in children with group 

A beta hemolytic streptococcal tonsillopharyngitis. Clin 

Pediatr (Phila) 2003;42:219-25.

55. Lennon DR, Farrell E, Martin DR, Stewart JM. Once-daily 

amoxicillin versus twice-daily penicillin V in group A be-

ta-haemolytic streptococcal pharyngitis. Arch Dis Child 

2008;93:474-8.

56. Clegg HW, Ryan AG, Dallas SD, Kaplan EL, Johnson DR, 

Norton HJ, Roddey OF, Martin ES, Swetenburg RL, Koonce 

EW, Felkner MM, Giftos PM. Treatment of streptococcal 

pharyngitis with once-daily compared with twice-daily 

amoxicillin: a noninferiority trial. Pediatr Infect Dis J 

2006;25:761-7.

57. Shvartzman P, Tabenkin H, Rosentzwaig A, Dolginov F. 

Treatment of streptococcal pharyngitis with amoxycillin 

once a day. BMJ 1993;306:1170-2.

58. Feder HM Jr, Gerber MA, Randolph MF, Stelmach PS, Ka-

plan EL. Once-daily therapy for streptococcal pharyngitis 

with amoxicillin. Pediatrics 1999;103:47-51.

59. Andrews M, Condren M. Once-daily amoxicillin for phar-

yngitis. J Pediatr Pharmacol Ther 2010;15:244-8.

60. Baltimore RS. Re-evaluation of antibiotic treatment of 

streptococcal pharyngitis. Curr Opin Pediatr 2010;22:77-82.

61. Rimoin AW, Hoff NA, Fischer Walker CL, Hamza HS, 

Vince A, Abdel Rahman N, Andrasevic S, Emam S, Vukelic 

D, Elminawi N, Abdel Ghafar H, da Cunha AL, Qazi S, Gar-

dovska D, Steinhoff MC. Treatment of streptococcal phar-

yngitis with once-daily amoxicillin versus intramuscular 

benzathine penicillin G in low-resource settings: a random-

ized controlled trial. Clin Pediatr (Phila) 2011;50:535-42.

62. Eslami ST, Nassirian A, Nassirian H, Hatami E, Sobhani E, 

Najibpour R. Comparing performance of amoxicillin and 

intramuscular benzathine penicillin in relieving manifes-

tations of streptococcal pharyngitis in children. Ghana 

Med J 2014;48:185-8.

63. Matthys J. A primary antibiotic treatment for acute strepto-

coccal tonsillitis? Am J Med 2009;122:e7; author reply e9.

64. Patel NN, Patel DN. Acute exudative tonsillitis. Am J Med 

2009;122:18-20.

65. Brunton S, Pichichero M. Considerations in the use of an-

tibiotics for streptococcal pharyngitis. J Fam Pract 

2006;Suppl:S9-16.

66. Armengol CE, Hendley JO. Occurrence of group A be-

ta-hemolytic streptococcal pharyngitis in the four months 

after treatment of an index episode with amoxicillin 

once-daily or twice-daily or with cephalexin. Pediatr In-

fect Dis J 2012;31:1124-7.

67. Kaplan EL, Johnson DR. Eradication of group A strepto-

cocci from the upper respiratory tract by amoxicillin with 

clavulanate after oral penicillin V treatment failure. J Pedi-

atr 1988;113:400-3.

68. Brook I. Treatment of patients with acute recurrent tonsil-

litis due to group A β-haemolytic streptococci: a prospec-

tive randomized study comparing penicillin and amoxy-

cillin/clavulanate potassium. J Antimicrob Chemother 

1989;24:227-33.

69. Cherry JD. Pharyngitis (pharyngitis, tonsillitis, tonsillophar-

yngirls, and nasopharyngitis). In: Feigin RD, Cherry JD, 

Demmler GJ, Kaplan SL, eds. Textbook of pediatric infectious 

diseases. 5th ed. Philadelphia: WB Saunders; 2004;161-70.  

70. Riordan T. Human infection with Fusobacterium necro-

phorum (Necrobacillosis), with a focus on Lemierre’s syn-

drome. Clin Microbiol Rev 2007;20:622-59.

71. Flores AR, Caserta MT. Pharyngitis. In: Bennett JE, Dolin R, 

Dlaser MJ, eds. Mandell, Doublas, and Bennett’s principles 

and practice of infectious diseases. 8th ed. Philadelphia, 

PA: Elsevier; 2015;758.

72. Holm SE. Reasons for failures in penicillin treatment of 

streptococcal tonsillitis and possible alternatives. Pediatr 

Infect Dis J 1994;13 (1 Suppl 1):S66-9; discussion S78-9.

73. Lildholdt T, Doessing H, Lyster M, Outzen KE. The natural 

history of recurrent acute tonsillitis and a clinical trial of 

azithromycin for antibiotic prophylaxis. Clin Otolaryngol 

Allied Sci 2003;28:371-3.

74. Hur JK. Upper respiratory infections in children. J Korean 

Med Assoc 2010;53:5-9.

75. Esposito S, De Ritis G, D’Errico G, Noviello S, Ianniello F. 

Clinical comparison of cefaclor twice daily versus amoxi-

cillin-clavulanate or erythromycin three times daily in the 

treatment of patients with streptococcal pharyngitis. Clin 

Ther 1998;20:72-9.

76. Haczyński J, Bardadin J, Gryczyńska D, Gryczyński M, 

Gołabek W, Kawalski H, Kaźmierczak H, Krecicki T, Kubik 

P, Namysłowski G, Popiel L. A comparative study of cefa-

clor vs. amoxicillin/clavulanate in tonsillopharyngitis. 

Med Sci Monit 2001;7:1016-22.

77. Esposito S, Marchisio P, Bosis S, Droghetti R, Mattina R, 

Principi N; Short Therapy Study Group. Comparative effi-

cacy and safety of 5-day cefaclor and 10-day amoxycillin 

treatment of group A streptococcal pharyngitis in chil-

dren. Int J Antimicrob Agents 2002;20:28-33.

78. Ozaki T, Nishimura N, Suzuki M, Narita A, Watanabe N, 



  https://doi.org/10.3947/ic.2017.49.4.326  •  Infect Chemother 2017;49(4):326-352www.icjournal.org 349

Ahn J, Koyama N, Ushida H, Nakane K, Yasuda N, Funa-

hashi K. Five-day oral cefditoren pivoxil versus 10-day oral 

amoxicillin for pediatric group A streptococcal pharyngot-

onsillitis. J Infect Chemother 2008;14:213-8.

79.     Aksit S, Caglayan S, Dokucu G. Seasonal benzathine pen-

icillin G prophylaxis for recurrent streptococcal pharyngi-

tis in children. Acta Paediatr Jpn 1998;40:256-8.

80. Mora R, Salami A, Mora F, Cordone MP, Ottoboni S, Passa-

li GC, Barbieri M. Efficacy of cefpodoxime in the prophy-

laxis of recurrent pharyngotonsillitis. Int J Pediatr Otorhi-

nolaryngol 2003;67 (Suppl 1):S225-8.

81. Ungkanont K, Yellon RF, Weissman JL, Casselbrant ML, 

González-Valdepeña H, Bluestone CD. Head and neck 

space infections in infants and children. Otolaryngol Head 

Neck Surg 1995;112:375-82.

82. Larawin V, Naipao J, Dubey SP. Head and neck space in-

fections. Otolaryngol Head Neck Surg 2006;135:889-93.

83. Kilty SJ, Gaboury I. Clinical predictors of peritonsillar abscess 

in adults. J Otolaryngol Head Neck Surg 2008;37:165-8.

84. Hsiao HJ, Huang YC, Hsia SH, Wu CT, Lin JJ. Clinical fea-

tures of peritonsillar abscess in children. Pediatr Neonatol 

2012;53:366-70.

85. Lepelletier D, Pinaud V, Le Conte P, Bourigault C, Asseray 

N, Ballereau F, Caillon J, Ferron C, Righini C, Batard E, Po-

tel G; French PTA Study Group. Peritonsillar abscess 

(PTA): clinical characteristics, microbiology, drug expo-

sures and outcomes of a large multicenter cohort survey 

of 412 patients hospitalized in 13 French university hospi-

tals. Eur J Clin Microbiol Infect Dis 2016;35:867-73.

86. Centor RM. Expand the pharyngitis paradigm for adoles-

cents and young adults. Ann Intern Med 2009;151:812-5.

87. Pham TT, Burchette JL Jr, Hale LP. Fatal disseminated ade-

novirus infections in immunocompromised patients. Am 

J Clin Pathol 2003;120:575-83.

88. Bonnet F, Neau D, Viallard JF, Morlat P, Ragnaud JM, Du-

pon M, Legendre P, Imbert Y, Lifermann F, Le Bras M, Bey-

lot J, Longy-Boursier M. Clinical and laboratory findings of 

cytomegalovirus infection in 115 hospitalized non-immu-

nocompromised adults.  Ann Med Interne (Paris) 

2001;152:227-35.

89. Korea Centers for Disease Prevention and Control 

(KCDC). Guideline for antibiotic use in children with 

acute upper respiratory infection, 2016. Available at: 

http://www.cdc.go.kr/CDC/together/CdcKrTogeth-

er0302.jsp?menuIds=HOME001-MNU1154-MNU0005-

MNU0088&fid=51&q_type=&q_value=&cid=71756&page-

Num=1. Accessed 25 December, 2017.

  90.  Snow V, Mottur-Pilson C, Cooper RJ, Hoffman JR; Ameri-

can Academy of Family Physicians; American College of 

Physicians-American Society of Internal Medicine; Cen-

ters for Disease Control. Principles of appropriate antibi-

otic use for acute pharyngitis in adults. Ann Intern Med 

2001;134:506-8.

  91.  Shulman ST, Gerber MA. So what’s wrong with penicillin 

for strep throat? Pediatrics 2004;113:1816-9.

  92.  Choby BA. Diagnosis and treatment of streptococcal 

pharyngitis. Am Fam Physician 2009;79:383-90.

  93.  Tan T, Little P, Stokes T; Guideline Development Group. 

Antibiotic prescribing for self limiting respiratory tract 

infections in primary care: summary of NICE guidance. 

BMJ 2008;337:a437.

  94.  Rosenfeld RM, Piccirillo JF, Chandrasekhar SS, Brook I, 

Ashok Kumar K, Kramper M, Orlandi RR, Palmer JN, Pa-

tel ZM, Peters A, Walsh SA, Corrigan MD. Clinical prac-

tice guideline (update): adult sinusitis. Otolaryngol Head 

Neck Surg 2015;152 (2 Suppl):S1-39.

  95.  Rosenfeld RM. Acute sinusitis in adults. N Engl J Med 

2016;375:962-70.

  96.  Rosenfeld RM, Andes D, Bhattacharyya N, Cheung D, 

Eisenberg S, Ganiats TG, Gelzer A, Hamilos D, Haydon 

RC 3rd, Hudgins PA, Jones S, Krouse HJ, Lee LH, Ma-

honey MC, Marple BF, Mitchell CJ, Nathan R, Shiffman 

RN, Smith TL, Witsell DL. Clinical practice guideline: 

adult sinusitis. Otolaryngol Head Neck Surg 2007;137 (3 

Suppl):S1-31.

  97.  Masood A, Moumoulidis I, Panesar J. Acute rhinosinus-

itis in adults: an update on current management. Post-

grad Med J 2007;83:402-8.

  98.  Koh YI. Diagnosis of allergic rhinitis. Korean J Med 

2013;85:452-6.

  99.  Gwaltney JM Jr. Acute community-acquired sinusitis. 

Clin Infect Dis 1996;23:1209-23; quiz 1224-5.

100. Puhakka T, Mäkelä MJ, Alanen A, Kallio T, Korsoff L, Arst-

ila P, Leinonen M, Pulkkinen M, Suonpää J, Mertsola J, 

Ruuskanen O. Sinusitis in the common cold. J Allergy 

Clin Immunol 1998;102:403-8.

101. Berg O, Carenfelt C, Rystedt G, Anggård A. Occurrence of 

asymptomatic sinusitis in common cold and other acute 

ENT-infections. Rhinology 1986;24:223-5.

102. Gwaltney JM Jr, Scheld WM, Sande MA, Sydnor A. The 

microbial etiology and antimicrobial therapy of adults 

with acute community-acquired sinusitis: a fifteen-year 

experience at the University of Virginia and review of oth-

er selected studies. J Allergy Clin Immunol 1992;90:457-



Yoon YK, et al. • Antibiotics for Acute Upper Respiratory Tract Infections www.icjournal.org350

61; discussion 462.

103. Sokol W. Epidemiology of sinusitis in the primary care 

setting: results from the 1999-2000 respiratory surveil-

lance program. Am J Med 2001;111 (Suppl 9A):19S-24S.

104. Burgstaller JM, Steurer J, Holzmann D, Geiges G, Soyka 

MB. Antibiotic efficacy in patients with a moderate prob-

ability of acute rhinosinusitis: a systematic review. Eur 

Arch Otorhinolaryngol 2016;273:1067-77.

105. Gwaltney JM Jr. Acute community acquired bacterial si-

nusitis: To treat or not to treat. Can Respir J 1999;6 (Suppl 

A):46A-50A.

106. Gwaltney JM Jr, Wiesinger BA, Patrie JT. Acute communi-

ty-acquired bacterial sinusitis: the value of antimicrobial 

treatment and the natural history. Clin Infect Dis 2004;38: 

227-33.

107. Ioannidis JP, Lau J. Technical report: evidence for the diag-

nosis and treatment of acute uncomplicated sinusitis in 

children: a systematic overview. Pediatrics 2001;108:E57.

108. Chow AW, Benninger MS, Brook I, Brozek JL, Goldstein 

EJ, Hicks LA, Pankey GA, Seleznick M, Volturo G, Wald 

ER, File TM Jr; Infectious Diseases Society of America. 

IDSA clinical practice guideline for acute bacterial rhi-

nosinusitis in children and adults. Clin Infect Dis 

2012;54:e72-112.

109. Williams JW Jr, Aguilar C, Cornell J, Chiquette ED, Makela 

M, Holleman DR, Simel DL. Antibiotics for acute maxillary 

sinusitis. Cochrane Database Syst Rev 2003:CD000243.

110. Ip S, Fu L, Balk E, Chew P, Devine D, Lau J. Update on 

acute bacterial rhinosinusitis. Evid Rep Technol Assess 

(Summ) 2005;(124):1-3.

111. Anon JB, Jacobs MR, Poole MD, Ambrose PG, Benninger 

MS, Hadley JA, Craig WA; Sinus And Allergy Health Part-

nership. Antimicrobial treatment guidelines for acute 

bacterial rhinosinusitis. Otolaryngol Head Neck Surg 

2004;130:1-45.

112. American Academy of Pediatrics. Subcommittee on 

Management of Sinusitis and Committee on Quality Im-

provement. Clinical practice guideline: management of 

sinusitis. Pediatrics 2001;108:798-808.

113. Hickner JM, Bartlett JG, Besser RE, Gonzales R, Hoffman 

JR, Sande MA; American Academy of Family Physicians; 

American College of Physicians-American Society of In-

ternal Mediciine; Centers for Disease Control; Infectious 

Diseases Society of America. Principles of appropriate 

antibiotic use for acute rhinosinusitis in adults: back-

ground. Ann Intern Med 2001;134:498-505.

114. Benninger MS, Sedory Holzer SE, Lau J. Diagnosis and 

treatment of uncomplicated acute bacterial rhinosinus-

itis: summary of the Agency for Health Care Policy and 

Research evidence-based report. Otolaryngol Head Neck 

Surg 2000;122:1-7.

115. Hadley JA, Mösges R, Desrosiers M, Haverstock D, van 

Veenhuyzen D, Herman-Gnjidic Z. Moxifloxacin five-day 

therapy versus placebo in acute bacterial rhinosinusitis. 

Laryngoscope 2010;120:1057-62.

116. Ahovuo-Saloranta A, Rautakorpi UM, Borisenko OV, Liira 

H, Williams JW Jr, Mäkelä M. Antibiotics for acute maxil-

lary sinusitis in adults. Cochrane Database Syst Rev 

2014;(2):CD000243.

117. Henry DC, Riffer E, Sokol WN, Chaudry NI, Swanson RN. 

Randomized double-blind study comparing 3- and 6-day 

regimens of azithromycin with a 10-day amoxicil-

lin-clavulanate regimen for treatment of acute bacterial 

sinusitis. Antimicrob Agents Chemother 2003;47:2770-4.

118. Luterman M, Tellier G, Lasko B, Leroy B. Efficacy and tol-

erability of telithromycin for 5 or 10 days vs amoxicillin/

clavulanic acid for 10 days in acute maxillary sinusitis. 

Ear Nose Throat J 2003;82:576-80, 82-74, 586 passim.

119. Low DE, Desrosiers M, McSherry J, Garber G, Williams 

JW Jr, Remy H, Fenton RS, Forte V, Balter M, Rotstein C, 

Craft C, Dubois J, Harding G, Schloss M, Miller M, McIvor 

RA, Davidson RJ. A practical guide for the diagnosis and 

treatment of acute sinusitis. CMAJ 1997;156 (Suppl 6):S1-14.

120. Berg O, Carenfelt C. Analysis of symptoms and clinical 

signs in the maxillary sinus empyema. Acta Otolaryngol 

1988;105:343-9.

121. Jenkins SG, Farrell DJ, Patel M, Lavin BS. Trends in an-

ti-bacterial resistance among Streptococcus pneumoniae 

isolated in the USA, 2000-2003: PROTEKT US years 1-3. J 

Infect 2005;51:355-63.

122. Falagas ME, Karageorgopoulos DE, Grammatikos AP, 

Matthaiou DK. Effectiveness and safety of short vs. long 

duration of antibiotic therapy for acute bacterial sinus-

itis: a meta-analysis of randomized trials. Br J Clin Phar-

macol 2009;67:161-71.

123. Lemiengre MB, van Driel ML, Merenstein D, Young J, De 

Sutter AI. Antibiotics for clinically diagnosed acute rhi-

nosinusitis in adults. Cochrane Database Syst Rev 

2012;10:CD006089.

124. Jacobs MR. Antimicrobial-resistant Streptococcus pneu-

moniae: trends and management. Expert Rev Anti Infect 

Ther 2008;6:619-35.

125. Lynch JP 3rd, Zhanel GG. Streptococcus pneumoniae: 

epidemiology and risk factors, evolution of antimicrobial 



  https://doi.org/10.3947/ic.2017.49.4.326  •  Infect Chemother 2017;49(4):326-352www.icjournal.org 351

resistance, and impact of vaccines. Curr Opin Pulm Med 

2010;16:217-25.

126. Karageorgopoulos DE, Giannopoulou KP, Grammatikos 

AP, Dimopoulos G, Falagas ME. Fluoroquinolones com-

pared with beta-lactam antibiotics for the treatment of 

acute bacterial sinusitis: a meta-analysis of randomized 

controlled trials. CMAJ 2008;178:845-54.

127. Harrison CJ, Woods C, Stout G, Martin B, Selvarangan R. 

Susceptibilities of Haemophilus influenzae, Streptococ-

cus pneumoniae, including serotype 19A, and Moraxella 

catarrhalis paediatric isolates from 2005 to 2007 to com-

monly used antibiotics. J Antimicrob Chemother 

2009;63:511-9.

128. Desrosiers M, Evans GA, Keith PK, Wright ED, Kaplan A, 

Bouchard J, Ciavarella A, Doyle PW, Javer AR, Leith ES, 

Mukherji A, Robert Schellenberg R, Small P, Witterick IJ. 

Canadian clinical practice guidelines for acute and 

chronic rhinosinusitis. J Otolaryngol Head Neck Surg 

2011;40 (Suppl 2):S99-193.

129. Wald ER. Sinusitis. Pediatr Ann 1998;27:811-8.

130. Fenoll A, Giménez MJ, Robledo O, Aguilar L, Tarragó D, 

Granizo JJ, Gimeno M, Coronel P. In vitro activity of oral 

cephalosporins against pediatric isolates of Streptococ-

cus pneumoniae non-susceptible to penicillin, amoxicil-

lin or erythromycin. J Chemother 2008;20:175-9.

131. Fenoll A, Giménez MJ, Robledo O, Aguilar L, Tarragó D, 

Granizo JJ, Martín-Herrero JE. Influence of penicillin/

amoxicillin non-susceptibility on the activity of third-gen-

eration cephalosporins against Streptococcus pneumoni-

ae. Eur J Clin Microbiol Infect Dis 2008;27:75-80.

132. Sader HS, Jacobs MR, Fritsche TR. Review of the spec-

trum and potency of orally administered cephalosporins 

and amoxicillin/clavulanate. Diagn Microbiol Infect Dis 

2007;57 (3 Suppl):5S-12S.

133.    Jansen WT, Verel A, Beitsma M, Verhoef J, Milatovic D. 

Surveillance study of the susceptibility of Haemophilus 

influenzae to various antibacterial agents in Europe and 

Canada. Curr Med Res Opin 2008;24:2853-61.

134. Fenoll A, Aguilar L, Robledo O, Giménez MJ, Tarragó D, 

Granizo JJ, Gimeno M, Coronel P. Influence of the be-

ta-lactam resistance phenotype on the cefuroxime versus 

cefditoren susceptibility of Streptococcus pneumoniae 

and Haemophilus influenzae recovered from children 

with acute otitis media. J Antimicrob Chemother 

2007;60:323-7.

135. Poachanukoon O, Kitcharoensakkul M. Efficacy of cefdi-

toren pivoxil and amoxicillin/clavulanate in the treat-

ment of pediatric patients with acute bacterial rhinosi-

nusitis in Thailand: a randomized, investigator-blinded, 

controlled trial. Clin Ther 2008;30:1870-9.

136. Kim SH, Bae IK, Park D, Lee K, Kim NY, Song SA, Kim 

HR, Jeon GW, Urm SH, Shin JH. Serotype distribution 

and antimicrobial resistance of Streptococcus pneumo-

niae isolates causing invasive and noninvasive pneumo-

coccal diseases in Korea from 2008 to 2014. Biomed Res 

Int 2016;2016:6950482.

137. Han SB, Kim JH, Kang JH, Ma SH, Kim CS, Kim KH, Kim 

HM, Choi YY. Recent epidemiology of Streptococcus 

pneumoniae in nasopharynxes of Korean children with 

acute otitis media. J Infect Chemother 2017;23:136-41.

138. Gidengil CA, Kruskal BA, Lee GM. Initial antibiotic 

choice in the treatment of group A streptococcal pharyn-

gitis and return visit rates. J Pediatric Infect Dis Soc 

2013;2:361-7.

139. Blackburn RM, Henderson KL, Lillie M, Sheridan E, 

George RC, Deas AH, Johnson AP. Empirical treatment of 

influenza-associated pneumonia in primary care: a de-

scriptive study of the antimicrobial susceptibility of lower 

respiratory tract bacteria (England, Wales and Northern 

Ireland, January 2007-March 2010). Thorax 2011;66:389-95.

140. Zhanel GG, Palatnick L, Nichol KA, Bellyou T, Low DE, 

Hoban DJ. Antimicrobial resistance in respiratory tract 

Streptococcus pneumoniae isolates: results of the Cana-

dian Respiratory Organism Susceptibility Study, 1997 to 

2002. Antimicrob Agents Chemother 2003;47:1867-74.

141. Zhanel GG, Palatnick L, Nichol KA, Low DE, Hoban DJ; 

CROSS Study Group. Antimicrobial resistance in Hae-

mophilus influenzae and Moraxella catarrhalis respirato-

ry tract isolates: results of the Canadian Respiratory Or-

ganism Susceptibility Study, 1997 to 2002. Antimicrob 

Agents Chemother 2003;47:1875-81.

142. Ludlam HA, Enoch DA. Doxycycline or moxifloxacin for 

the management of community-acquired pneumonia in 

the UK? Int J Antimicrob Agents 2008;32:101-5.

143. Mokabberi R, Haftbaradaran A, Ravakhah K. Doxycycline 

vs. levofloxacin in the treatment of community-acquired 

pneumonia. J Clin Pharm Ther 2010;35:195-200.

144. Peck KR. Appropriate use of antibiotics for the treatment 

of acute upper respiratory tract infections in adults. J Ko-

rean Med Assoc 2006;49:553-8.

145. Brook I. Acute and chronic bacterial sinusitis. Infect Dis 

Clin North Am 2007;21:427-48, vii.

146. Lanza DC, Kennedy DW. Adult rhinosinusitis defined. 

Otolaryngol Head Neck Surg 1997;117:S1-7.



Yoon YK, et al. • Antibiotics for Acute Upper Respiratory Tract Infections www.icjournal.org352

147. Leung R, Almassian S, Kern R, Conley D, Tan B, Chandra 

R. Patient level decision making in recurrent acute rhi-

nosinusitis: a cost-benefit threshold for surgery. Laryn-

goscope 2013;123:11-6.

148. Wilson KF, McMains KC, Orlandi RR. The association be-

tween allergy and chronic rhinosinusitis with and with-

out nasal polyps: an evidence-based review with recom-

mendations. Int Forum Allergy Rhinol 2014;4:93-103.

149. Slavin RG, Spector SL, Bernstein IL, Kaliner MA, Kenne-

dy DW, Virant FS, Wald ER, Khan DA, Blessing-Moore J, 

Lang DM, Nicklas RA, Oppenheimer JJ, Portnoy JM, 

Schuller DE, Tilles SA, Borish L, Nathan RA, Smart BA, 

Vandewalker ML; American Academy of Allergy, Asthma 

and Immunology; American College of Allergy, Asthma 

and Immunology; Joint Council of Allergy, Asthma and 

Immunology. The diagnosis and management of sinus-

itis: a practice parameter update. J Allergy Clin Immunol 

2005;116 (6 Suppl):S13-47.

150. Fokkens WJ, Lund VJ, Mullol J, Bachert C, Alobid I, Ba-

roody F, Cohen N, Cervin A, Douglas R, Gevaert P, Geor-

galas C, Goossens H, Harvey R, Hellings P, Hopkins C, 

Jones N, Joos G, Kalogjera L, Kern B, Kowalski M, Price D, 

Riechelmann H, Schlosser R, Senior B, Thomas M, Toska-

la E, Voegels R, Wang de Y, Wormald PJ. European posi-

tion paper on rhinosinusitis and nasal polyps 2012. Rhi-

nol Suppl 2012:3 p preceding table of contents, 1-298.

151. Stachler RJ. Comorbidities of asthma and the unified air-

way. Int Forum Allergy Rhinol 2015;5 (Suppl 1):S17-22.

152. Stevens WW, Peters AT. Immunodeficiency in chronic si-

nusitis: recognition and treatment. Am J Rhinol Allergy 

2015;29:115-8.

153. Younis RT, Lazar RH, Anand VK. Intracranial complica-

tions of sinusitis: a 15-year review of 39 cases. Ear Nose 

Throat J 2002;81:636-8, 640-2, 644.

154. Peters AT, Spector S, Hsu J, Hamilos DL, Baroody FM, 

Chandra RK, Grammer LC, Kennedy DW, Cohen NA, Ka-

liner MA, Wald ER, Karagianis A, Slavin RG; Joint Task 

Force on Practice Parameters, representing the American 

Academy of Allergy, Asthma and Immunology, the Ameri-

can College of Allergy, Asthma and Immunology, and the 

Joint Council of Allergy, Asthma and Immunology. Diagno-

sis and management of- rhinosinusitis: a practice parame-

ter update. Ann Allergy Asthma Immunol 2014;113:347-85.

155. Gallagher RM, Gross CW, Phillips CD. Suppurative intra-

cranial complications of sinusitis.  Laryngoscope 

1998;108:1635-42.

156. American Academy of Pediatrics. Subcommittee on 

Management of Sinusitis and Committee on Quality Im-

provement. Clinical practice guideline: management of 

sinusitis. Pediatrics 2001;108:798-808.


