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study is required to determine the change in expression
of these cytokines and the FeeR1 receptor in the middle
ear mucosa.

Acknowledgments

This study was supported by Grants-in-Aid for Sci-
entific Research from the Ministry of Education,
Culture, Sports, Science and Technology of Japan.

Declaration of interest: The authors report no
conflicts of interest. The guthors alone are responsible
for the content and writing of the paper.

References

1

[2]

[3]

41

(5]

(6

M

(8}

Iino Y; Tomioka-Matsutani S, Matsubara A, Nakagawa T,
Nonaka M. Diagnostic criteria of eosinophilic otitis media, a
newly recognized middle ear disease. Auris Nasus Larynx
2011;38:456-61.

Iino Y, Kakizaki K, Katano H, Saigusa H, Kanegasaki S.
Eosinophil chemoattractant in middle ear of patients with
eosinophilic otitis media. Clin Exp Allergy 2005;35:1370~6.
lino Y, Hara M, Hasegawa M, Matsuzawa S, Shinnabe A,
Kanazawa H, et al. Clinical efficacy of and-IgE therapy for
eosinophilic otitis media. Otol Neurotol 2012;33:1218-24.
Rodrigo GJ, Neffen H, Castro-Rodriguez JA. Efficacy and
safety of subcutaneous omalizumab vs placebo as add-on
therapy to- corticosteroids for children and adults with
asthma: a systematic review. Chest 2011;139:28-35,
Walker S, Monteil M, Phelan K, Lasserson TJ, Walters EH.
Anti-IgE for chronic asthma in adults and children. Cochrane
Database Syst Rev 2006:CD003559.

Iino Y, Usubuchi H, Kodama K, Kanazawa H, Takizawa K,
Kanazawa T, et al. Eosinophilic inflammation in the middle ear
induces deterioration ofboneconduction hearinglevelin patients
with eosinophilic otitis media. Otol Neurotol 2010;31:100-4.
Bardelas J, Figliomeni M, Kianifard F, Meng X. A 26-week,
randomized, double-blind, placebo-controlled; multicentre
study to evaluate the effect of omalizumab on asthma control
in patients with persistent allergic asthma. J Asthma 2012;49:
144-52.

Dijukanovic R, Wilson SJ, Kraft M, Jarjour NN, Steel M,
ChungKF, etal. Effects of treatment with anti-immunoglobulin

— 177 —

[9]

(10]

[11}

(12]

[13]

(14]

(15}

[16]

(17}

(18]

[19]

E antibody omalizumab on airway inflammation in allergic
asthma. Am J Respir Crit Care Med 2004;170:583-93.

Noga O, Hanf G, Brachmann I, Klucken AC, Kleine-
Tebbe J, Rosseau S, et al. Effect of omalizumab treatment
on peripheral eosinophil and T-lymphocyte function in
patients. with allergic asthma. ] Allergy Clin Immunol
2006;117:1493~9.

Hamilton RG, Marcorte GV, Saini SS. Immunological meth-
ods for quantifying free and total serum IgE levels in allergy
patients receiving Omalizumab (Xolair) therapy. ] Immunol
Methods 2005;303:81-91.

Korn. 8, Haasler I, Fliedner F, Becher G, Swohner P,
Staatz A, et al. Monitoring free serum IgE in severe asthma
patients treated with omalizumab. Respir Med 2012;106:
1494-500.

Dal Negro RW, Guerriero M, Micheletto C, Ognella S,
Visconti M.. Changes in total IgE plasma concentration
measured at the third month during ant-IgE treatment
predict future exacerbation rates in difficult-to-treat atopic
asthma: a pilot study. J Asthma 2011;48:437-41.
MacGlashan DW  Jr,, Bochner BS, Adelman DC,
Jardleu PM, Togias A, McKenzie-White J, et al. Down-
regulation of FeeR1 expression on human basophils during
in vivo treatment of atopic patients with ant-IgE antibody.
J Immunol 1997;158:1438-45.

Saini 88, MacGlashan DW, Sterbinsky SA, Togias A,
Adelman DC, Lichtenstein LM, et al. Down-regulation of
human basophil IgE and FceR1 a surface densities and
mediator release by anti-IgE-infusion is reversible in vitro
and in vivo. J Immunol 1999;162:6893-900.

Beck LA, Marcotte GV, McGlashan D, Togias A, Saini SS.
Omalizumab-induced reductions in mast cell
FceR1 expression and function. J Allergy Clin immunol
2004;114:527-30.

Noga O, Hanf G; Kunkei G. Immunological and clinical
changes in allergic asthmatics following treatment with oma-
lizumab. Int Arch Allergy Tmmunol 2003;131:46-52.
Oliver JM, Tarléton CA; Gilmartin L, Archlbeque T,
Qualls CR; Diehl Ly et al. Reduced FeeR1-mediated release
of asthma-promoting cytokines and chemokines form human
basophils during omalizumab therapy. Int Arch Allergy
Immunol 2010;151:275-84.

Roth M, Tamm M. The effect of omalizumab on IgE-
induced cytokine synthesis by asthmatic airway smooth
muscle cells. Ann Allergy Ashma Immunol 2010;104:
152-60.

Holgate S; Smith N, Massanari M, Jimenez P. Effects of
omalizumab on markers of inflammation in patients with
allergic asthma. Allergy 2009;64:1728-36.




Auris Nasus Larynx 42 (2015) 1-7

Contents lists available at ScienceDirect

Auris Nasus Larynx

journal homepage: www . elsevier.com/locate/anl

Practical guideline for management of acute rhinosinusitis

in Japan

Noboru Yamanaka **, Yukiko lino ® Yoshifumi Uno®, Fumiyo Kudo ¢,

Yuichi Kurono ¢, Harumi Suzaki’, Shinichi Haruna ¢, Muneki Hotomi?,

Shigetoshi Horiguchi”, Yuichi Mashima', Shigenori Matsubara/,

Takeo Nakayama ¥, Katsuhiro Hirakawa ', Yoshitaka Okamoto "

on behalf of Drafting Committee for Acute Rhinosinusitis Management Guideline,

the Japanese Rhinologic Society

@ Department of Otolaryngology-Head and Neck Surgery, Wakayama Medical University, Wakayama, Japan
b Department of Otolaryngology, Jichi Medical University Saitama Medical Center, Saitama, Japan

“Uno ENT Clinic, Okayama, Japan

4 Department of Nutrition, Faculty of Health Sciences, Chiba Prefectural University of Heaith Sciences, Chiba, Japan
® Department of Otolaryngology, Kagoshima University Faculty of Medicine, Kagoshima, japan

fDepartment of Otorhinolaryngology, Showa University School of Medicine, Tokyo, Japan

£ Department of Otorhinolaryngology and Head and Neck Surgery, Dokkyo Medical University, Tochigi, Japan

" Department of Otorhinolaryngology, Chiba University School of Medicine, Chiba, Japan

{Ise Municipal General Hospital, Ise, Japan
IMatsubara ENT Clinic, Gifu, Japan

kX Department of Heaith Informatics, Kyoto University School of Public Health, Kyoto, Japan

| Department of Otorhinolaryngology, Hiroshima University Faculty of Medicine, Hiroshima, Japan

ARTICLE INFO

Article history:

Received 7 January 2014
Accepted 30 May 2014
Available online 17 July 2014

1. Introduction

Recently high prevalence of antimicrobial resistant bacteria has
made rhinosinusitis refractory resulting in frequent prescription of
antimicrobial agents at the usual clinical setting. Despite the high
incidence and economical impact of sinusitis, considerable
practice variations exist across and within multiple disciplines
involved in managing the condition.

This guideline provides evidence-based recommendations on
managing acute rhinosinusitis. The targeted patients for the
guideline are children aged 15 years or less and adults aged 16
years or above with no symptoms of acute rhinosinusitis 1 month
before the onset, those with no craniofacial anomalies, and those

* Corresponding author at: Department of Otolaryngology-Head and Neck
Surgery, Wakayama Medical University, 811-1, Kimiidera, Wakayama 641-8509,
Japan. Tel.: +81 73 441 0650; fax: +81 73 448 2434.

E-mail address: ynobi@wakayama-med.ac.jp (N. Yamanaka).
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with no immunodeficiency. The guideline is not intended to apply
to patients with acute exacerbation of chronic sinusitis or those
with odontogenic maxillary sinusitis.

2. Definition of acute rhinosinusitis

Acute rhinosinusitis is defined as symptomatic inflammation of
the nose and paranasal sinuses with an acute onset that presents
with respiratory symptoms, such as nasal obstruction, rhinorrhea,
postnasal discharge, and coughing, accompanied by headaches,
cheek pain, and a sensation of facial compression.

Acute rhinosinusitis is defined as inflammation persisting 4
weeks [ 11, and this definition was also employed in this guideline.
Also, the guideline does not apply to the acute exacerbation of
chronic sinusitis because its pathological features differ from those
of acute rhinosinusitis.

3. Bacteriology in acute rhinosinusitis

The drug susceptibility of Streptococcus (St.) pneumoniae has
been defined on the basis of the minimal inhibitory concentration
(MIC) of penicillin G according to the criteria of the National
Committee for Clinical Laboratory Standards (NCCLS) revised in
1998 [2]. St. pneumoniae has been classified as follows on the basis
of its susceptibility to penicillin G: penicillin susceptible
St. pneumoniae (PSSP): MIC < 0.06 pg/mL, penicillin intermediately
resistant St. pneumoniage (PISP): MIC=0.125-1.0 pg/mL and
penicillin resistant St. pneumoniae (PRSP): MIC > 2 pg/mL.
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Some resistant strains of Haemophilus (H.) influenzae show
resistance to ampicillin (ABPC) without producing [3-lactamase,
and are called B-lactamase non-producing ampicillin-resistant
(BLNAR) strains. In BLNAR strains, there are mutations in the gene
encoding peptidoglycan synthetase PBP3, formed in the division of
H. influenzae and involved in septal formation, and mutations
affecting resistance have been reported at least at 3 loci. The
resistance level is low in strains with a mutation at 1 locus but
increases in those with mutations at 2 loci. The former are called
low BLNAR and the latter high BLNAR (or simply BLNAR). In this
guideline, an MIC of 4 ug/mL or higher and 2 pg/mL or higher are
regarded as criteria for BLNAR and low BLNAR, respectively. Strains
that produce [3-lactamase and are resistant to ampicillin are called
B-lactamase-producing ampicillin resistant (BLPAR) H. influenzae.

Of the 415 strains detected from patients with acute
rhinosinusitis, St. pneumoniae accounted for 22.4%, H. influenzae
for 19.5%, Staphylococcus (Stap.) aureus for 17.8%, and Moraxella
(M.) catarrhalis for 9.9% in the 2nd National Surveillance of Clinical
Isolates from Patients with Infectious Diseases in Otolaryngology
(November 1998-March 1999) [3|. According to the categories of
the MIC breakpoint announced by the NCCLS (presently CLSI), the
susceptibility of the 93 strains of St. pneumoniae was PSSP in 43.0%,
PISP in 33.3%, and PRSP in 23.7%. The susceptibility of the 81 strains
of H. influenzae was BLNAS in 74.1%, BLNAR in 22.2%, and BLPAR in
3.7%.

Of the 303 strains detected from patients with acute rhinosinu-
sitis, St. pneumoniae accounted for 29.4%, H. influenzae for 21.5%, Stap.
aureus for 8,6%, and M. catarrhalis for 7.6% in the 3rd National
Surveillance of Clinical Isolates from Patients with Infectious
Diseases in Otolaryngology (January 2003-May 2003) [4]. In
particular, St. pneumoniae accounted for 29.2%, H. influenzae for
37.5%, Stap. aureus for 10.4%, and M. catarrhalis for 18.8% in those
aged 5 years or less. According to the categories of the MIC
breakpoint announced by the NCCLS (presently CLSI) [2], the
susceptibility of the 89 strains of St. pneumoniae was PSSP in 41.6%,
PISP in 39.3%, and PRSP in 19,1%. The susceptibility of the 55 strains
of H. influenzae was BLNAS in 50.8%, BLNAR in 44.6%, and BLPAR in
4.6%.

Of the 134 strains detected from patients with acute
rhinosinusitis, St. pneumoniae accounted for 23.9%, H. influenzae
for 13.5%, Stap. aureus for 8.2%, and M. catarrhalis for 6.0% in the 4th
National Surveillance of Clinical Isolates from Patients with
Infectious Diseases in Otolaryngology (January 2007-June 2007)
[5]. In particular, St. pneumoniae accounted for 33.3%, H. influenzae
for 33.3%, Stap. aureus for 0%, and M. catarrhalis for 20.8% in those
aged 5 years or less. The susceptibility of the 78 strains of
St. pneumoniae was PSSP in 53.9%, PISP in 33.3%, and PRSP in 12.8%.
The susceptibility of the 63 strains of H. influenzae was BLNAS in
41.3%, BLNAR in 52.5%, and BLPAR in 6.2%.

4. General methods and literature search

In creating this guideline the Japanese Rhinologic Society
selected a panel representing the fields of infectious diseases,
allergy, otolaryngology-head and neck surgery, nutrition, and
medical informatics. Several members in this multidisciplinary
panel had significant prior experience in developing clinical practice
guideline.

5. Collection of evidence

In preparing the guideline, clinical questions were prepared
regarding (1) the diagnosis, (2) clinical examination, (3) treat-
ments, and (4) complications, and relevant existing literature
searches were performed through December 20, 2009.

PubMed, Cochrane Library, and Japana Centro Revuo Medicina
Web version 4 were searched as literature database.

The relevant literature published between 2000 and 2009 was
reviewed for the search period. Priority was given to systematic
reviews of randomized controlled trials and reports on individual
randomized controlled studies. If such were absent, reports of
observational studies, such as cohort studies and case-control
studies, were adopted. If the literature was still deficient, the range
of the search was extended to case series.

6. Classification of and recommendation of evidence-based
statements

In preparing this guideline, evidence levels were indicated by
the following notational system proposed by the Japan Stroke
Society.

Evidence levels were determined as follows: [a, meta-analysis
(with homogeneity) of randomized controlled trials; Ib, at least one
randomized controlled trial; Ila, at least one well designed,
controlled study without randomization; IIb, at least one well
designed, quasi-experimental study; III, at least one well designed,
non-experimental descriptive study (e.g., comparative studies,
correlation studies, and cases studies); and IV, expert committee
reports, opinions, and/or experiences of respected authorities.

Evidence-based statements reflect both the quality of evidence
and the balance of benefit and harm that is anticipated when the
statement is followed, For this, the following recommendation
grades of the Medical Information Network Distribution Service
(MINDS) were used: A, there is strong scientific evidence and
implementing the treatment is strongly recommended; B, there is
scientific evidence and implementing the treatment is recom-
mended; C1, there is no scientific evidence, but implementing the
treatment is recommended; C2, there is no scientific evidence and
not implementing the treatment is recommended; and D, there is
evidence suggesting ineffectiveness or harm, and not implement-
ing the treatment is recommended.

Clinical Question (CQ)-1: Is the bacteriological examination useful
for the diagnosis of acute rhinosinusitis?

Acute rhinosinusitis often originates from a viral infection but
transitions to a bacterial infection within a few days [6]. The major
causative microorganisms are St. pneumoniae and H. influenzae,
followed in the frequency of isolation by M. catarrhalis [5,7-9].

Acute rhinosinusitis frequently occurs as part of inflammation
involving the entire upper airway during the course of a cold. The
disease is often initiated by an infection with viruses, such as
rhinovirus, parainfluenza virus, and influenza virus [10-12], but
the condition often transitions to a bacterial infection within a few
days. It is not practical to exhaustively examine all of the many
causative viruses. Regarding bacteria, whether pathogenic bacteria
detected in nasal secretions can be regarded as microorganisms
responsible for the disease is controversial. However, it is
considered reasonable to suspect isolates from fluid collected
from the maxillary sinus, which is normally aseptic, as the
microorganisms responsible for the susceptibility to antimicrabial
agents, and the results obtained from these surveillances have
sufficient value as references [5,7,13,14].

Pneumococcal Antigen Rapid Detection Kit (Rapiran-HS®) has
been placed into the Japan health insurance list since November
2011. The kit is a detection tool for pneumococci in middle ear
effusion, ear discharge or nasopharyngeal secretion, while it is not
used for other body samples including serum and urine [15], The
efficiency of the kit was evaluated in clinical experiments based on
the microbiological culture results. True positivity was 76.8% (169/
220), true negativity was 83.3% (260/312) and rate of concordance
was 80.6% (429/532) in middle ear effusions and nasopharyngeal

— 180 —



N. Yamanaka et al./ Auris Nasus Larynx 42 (2015) 1-7 3

secretions. The concordance rates with microbiological culture
results in both types of samples were favorable. Based on those
results, the kit is considered to be efficient for the diagnosis of
pneumococcal infection of upper respiratory tract including otitis
media and rhinosinusitis [16,17].

ANSWER: Bacteriological examination should be considered in
patients showing persisted symptoms.

Evidence level: Ib

Recommendation grade: B

CQ-2: Is the drug susceptibility of bacteria from patients with acute
rhinosinusitis useful for the antimicrobial selection?

In children, amoxicillin (AMPC) and cefditoren-pivoxil (CDTR-
P1), cefcapene-pivoxil (CFPN-PI), and cefteram-pivoxil (CFTM-PI)
among the cephem antibiotics have high antibacterial activity
against St. pneumnoniae. Regarding H. influenzae, BLNAR strains are
increasing, and susceptibility to penicillin is decreasing, but CDTR-
PI, among the oral cephems, has high antibacterial activity. CVA/
AMPC has excellent antibacterial activity against BLPAR and [3-
lactamase-producing M. catarrhalis [4,5,18]. In adults, the respira-
tory quinolones levofloxacin (LVFX), garenoxacin (GRNX), moxi-
floxacin (MFLX), and sitafloxacin {STFX) are effective against the
above 3 bacterial species, and GRNX and STFX also have excellent
antibacterial potency against St. pneumoniae {4,5,18],

ANSWER: Examination of the drug susceptibility of bacteria is useful
for antimicrobial selection on the treatment of patients with acute
rhinosinusitis.

Evidence level: Ib

Recommendation grade: B

€Q-3: What are points of interviews for diagnosis of acute rhinosi-

nusitis in children?

Interviewing is important for diagnosis and subsequent
treatments. In particular, following inquiries are essential: (1)
how long the patient has had symptoms, (2) whether the patient is
attending a nursery school, (3) whether the patient has complica-
tions including immunodeficiency, (4) age of 5 years or below, and
(5) whether the patient had been prescribed antibiotics within 1
month [9].

In children exhibiting symptoms of rhinosinusitis, clarification
of influential circumstances of the disease, such as catching a cold,
specific symptoms, and the duration of symptoms, is important
for diagnosing that the patient suffers acute rhinitis or compli-
cated by sinusitis, has a viral infection alone or complicated by a
bacterial infection. Also, the patient’s present and past history
may serve as indices for predicting prolongation or recurrence of
the disease.

Table 1
Scoring system and severity grading of acute rhinosinusitis.

ANSWER: Interviewing is important for diagnosis and subsequent
treatments of acute rhinosinusitis in children.

Evidence level: III

Recommendation grade: B

€Q-4: What are points of interviews for diagnosis of acute rhinosi-

nusitis in adults?

Acute rhinosinusitis in adults can be diagnosed to an extent by
inquiries about symptoms, such as nasal obstruction, rhinorrhea,
postnasal discharge, cheek pain, and headache; the differentiation
of acute rhinosinusitis from diseases such as odontogenic
maxillary sinusitis and barosinusitis is necessary. Also, rhinosi-
nusitis is often made refractory or recurrent if it is complicated by
diabetes and lower airway disorders, such as asthma. Whether
inquiries about symptoms, the differentiation of these disorders,
and the clarification of complications such as diabetes and lower
airway disorders (asthma, diffuse panbronchiolitis, and chronic
obstructive pulmonary disease; COPD) by inquiries are useful for
diagnosis, treatment, and outcomes was valuated.

The patients who showed fluid retention by puncture of the
maxillary sinus were diagnosed with acute rhinosinusitis, and the
usefulness of medical interviews and radiography of the paranasal
sinuses was evaluated by meta-analysis. As a result, 49-83% of the
patients complained of nasal symptoms such as unilateral or
bilateral purulent rhinorrhea and unilaterally dominant cheek
pain, and most patients also showed findings on radiography of the
paranasal sinus.

ANSWER: Inquiries about nasal symptoms are important for diagno-

sis acute rhinosinusitis in adults.
Evidence level; III
Recommendation grade: B

€Q-5: How should the score of acute rhinosinusitis and the severity

based on this score be evaluated? (Table 1).

It is appropriate to grade the severity of acute rhinosinusitis as
mild, moderate, or severe according to nasal findings and clinical
symptoms. In this guideline, the severity of nasal findings and
clinical symptoms was expressed as a score, and the severity of the
disease was evaluated as the sum of the scores.

Acute rhinosinusitis is defined as infections of nose and
paranasal sinuses within a 30-day duration with sustained or
severe symptoms. Sustained symptoms mean symptoms persist-
ing for at least 10-14 days and within 30 days and include
rhinorrhea or postnasal discharge and/or a daytime cough (often
exacerbated during the nighttime). In children, severe symptoms
mean a fever of 39 °C or higher and purulent rhinorrhea persisting
for at least 3-4 days |[19-21]. Postnasal discharge is a symptom
characteristic of acute rhinosinusitis. In particular, purulent

None Mild/small amount Moderate or more severe
Adults
Clinical symptoms Rhinorrhea 0 1 2
Facial pain/frontal headache 8] 1 2
Nasal findings Nasal secretions/postnasal 4] 2 {(mucopurulent/ 4 (intermediate
discharge {serous) small amount) or larger amount)
Children
Clinical symptoms Rhinorrhea 0 1 2
Bad temper/a wet cough [§] 1 2
Nasal findings Nasal secretions/postnasal 0 (serous) 2 {mucopurulent/ 4 (intermediate or
discharge small amount) larger amount)

Mild: 1-3; Moderate: 4-6; Severe: 7-8. Supplementary note: If sustained fever (38.5°C or higher), facial swelling/reddening, and signs of inflammation (blood test) are
observed, imaging examinations are necessary with the complications of acute rhinosinusitis in mind. Explanatory note: The severity of a wet cough is graded as follows: 0: No

cough; 1: Cough observed; 2: Cough interfering with sleep.
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rhinorrhea/postnasal discharge reflects the course of treatment
and is the most important index of the therapeutic effect
(18,22,23].

While fever is an important finding for evaluating the severity
of infections in children, it was excluded because it is not specific to
acute rhinosinusitis and is not closely correlated with the severity
of the disease. For nasal findings, the amount of nasal secretions or
postnasal discharge was graded using the 3-point scale of small,
large, and intermediate (between small and large) because it is
difficult to check nasal findings by rhinoscopy in small children or
by nasal endoscopy in all small children.

A viral infection is often accompanied by other systemic
symptoms such as headache and myalgia at an early stage of the
disease. Generally, these symptoms are alleviated within the
first 48 h, and respiratory symptoms become dominant;
however, in viral infection, purulent rhinorrhea does not appear
in the first few days [24|. Therefore, if a high fever and purulent
nasal secretions persist simultaneously over at least 3-4 days,
acute bacterial rhinosinusitis is suspected. Facial pain is not a
common complaint in children, and facial tenderness is a rare
finding in small children, They also cannot be reliable indica-
tions of acute bacterial rhinosinusitis in older children and
adolescents [24].

ANSWER: Acute rhinosinusitis is scored by the following clinical
findings; rhinorrhea, facial pain/frontal headache, and properties/
amount of nasal secretions or postnasal discharge in adults and
rhinorrhea, bad temper/a wet cough, and properties/amount of nasal
secretions or postnasal discharge in children.

Evidence level; III

Recommendation grade: B

CQ-6: Is the no-administration of antibiotics appropriate for mild
acute rhinosinusitis?

Since acute rhinosinusitis occurs secondary to upper airway
inflammation [25], and since viral infection is considered to be core
to the early stage of the disease, antibiotics are expected to be not
effective in mild cases. It has been reported that most patients with
acute rhinosinusitis have a viral infection and that antibiotic
treatment is unnecessary unless the patient exhibits purulent
nasal secretions that persist for 5 days or longer [26]. A previous
report showed that acute rhinosinusitis is difficult to diagnose
accurately, particularly in children, that the grounds for diagnosis
are uncertain, and that antibiotic treatment is better than placebo
treatment; however, this indication is inaccurate [27]. If there is an
exacerbation of symptoms during an observation of the natural
course, and if the condition is aggravated to moderate or severe
rhinosinusitis, an antibiotic treatment should be initiated. Exces-
sive use of antibiotics leads to an increase in resistant micro-
organisms, and appropriate judgment of whether antibiotics
should be used or not is important.

ANSWER: Observation of the natural course without the administra-
tion of antimicrobial agents is recommended only in mild cases.
Evidence level: la
Recommendation grade: B

C€Q-7: Are 3-lactam antibiotics effective for the treatment of acute
rhinosinusitis?

St. pneumoniae and H. influenzae are 2 major pathogenic
microorganisms of acute rhinosinusitis, but the resistance rates
of these 2 species are high in Japan. Of the 3-lactam antibiotics,
penicillin antibiotic in particular, are effective for the elimination
of even resistant St. pneumoniae if used at a high dose [528].
Cephem antibiotics such as CCL (cefaclor), CFDN (cefdinir), CPDX-
PR (cefpodoxime proxetil), CDTR-PI (cefditoren pivoxil), CFPN-PI

(cefcapene pivoxil), and CFTM-PI (cefteram pivoxil) have also been
reported to be effective. In consideration of the high resistance
rates of St. pneumoniae and H. influenzae in Japan, CDTR-PI, CFPN-P],
and CFTM-PI (high dose) are expected to be effective, and CDTR-PI
also shows a low MIC and is expected to be effective against
resistant H. influenzae [34].

In August 2009, the world's first oral carbapenem antibiotic
(tebipenem pivoxil, TBPM-PI) was marketed in Japan. In clinical
trials, the drug showed a nearly comparable clinical effect and high
bacterial elimination rate against acute rhinosinusitis in children
caused by St. pneumoniae or H. influenzae to that with conventional
oral antibiotics. It is considered to be an effective antibiotic with
the high resistance rates of the 2 major pathogenic microorgan-
isms in Japan in mind [29-31]. It is expected to be a useful
alternative for severe cases or infants with refractory rhinosinusitis
not responding to other drugs.

It is necessary to use such oral antibiotics with high
antibacterial activity appropriately according to strict rules. If
such a drug is used clinically in large amounts, the development of
resistance to injection preparations of carbapenem antibiotics may
be accelerated, leading to an increase in infections difficult to treat
even with carbapenem injections, which are presently a trump
card in antibiotic treatment.

ANSWER: AMPC is administered as the first choice, and, if no clinical
or bacterial effect is observed, cephem antibiotics should be selected.
Evidence level: 1Ib
Recommendation grade: A

C€Q-8: Are respiratory quinolone antibiotics effective for the treat-
ment of acute rhinosinusitis?

Evidence is scarce, and this treatment is not recommended at
present in children, In adult patients with acute rhinosinusitis,
respiratory quinolones are used as the second choice for patients
with moderate acute rhinosinusitis not responding to treatment
with a high dose of AMPC or a high dose of a third-generation
oral cephem antibiotic, or as one of the first choices for patients
with severe acute rhinosinusitis [18,22], To achieve high
antibacterial activity on the basis of PK/PD theories, it is
desirable to select a preparation that is effective by a once-a-
day administration protocol and administer it over 5-7 days
[18,22,23].

No significant difference was observed in efficacy between
respiratory quinolones and B-lactams [32,33], but bacteriological
efficacy was higher in respiratory quinolones than -lactams [34].
Therefore, respiratory quinolones are considered to be useful for
adults with acute sinusitis in whom early bacteriological responses
are expected.

ANSWER: Respiratory quinolones are recommended as the second
choice for moderate cases of acute rhinosinusitis not responding to
AMPC and as one of the first choices for severe cases. This treatment is
not recommended at present in children,

Evidence level: lIb

Recommendation grade: B for adults and C2 for children

CQ-9: Are macrolide antibiotics effective for the treatment of acute
rhinosinusitis?

Since major pathogens, St. pneumoniae and H. influenzae, have
been highly resistant to 14-membered macrolides such as CAM,
EM, or RXM, these macrolides are unlikely to become the first
choice for antibiotic treatment for acute rhinosinusitis [5,23,35].
AZM (azithromycin, 15-membered macrolide), which can be
administered once at a high dose, is expected to be effective
against acute rhinosinusitis [35-37].

Since low-dose long-term administration of macrolide anti-
biotics was reported to be effective for the treatment of diffuse
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panbronchiolitis (DPB), attention has been directed to the
effectiveness of macrolides for the treatment of chronic sinusitis
showing similar pathologic features to DPB. However, the
development of resistance of St. pneumoniage and H. influenzae,
which cause acute rhinosinusitis, to macrolides has recently
emerged as a problem, and caution is needed for the frequent use
of macrolides [38].

Azithromycin (AZM), which shows a low MIC against
H. influenzae and is expected to have antibacterial potency, should
be used for H. influenzae infection [35]. In adults, the administration
of AZM once at a high dose (2 g) is expected to be effective [35-37/.

ANSWER: Macrolides except for azithromycin are unlikely to become
the first choice for antimicrobial treatment for acute rhinosinusitis,
Evidence level: Ib
Recommendation grade: C1

6.1. Treatment algorithm for acute rhinosinusitis

The fundamental issue in determining appropriate treatment
for acute rhinosinusitis is identifying cases warranting antimicro-
bial agents. The key features for evaluating antibiotic appropriate-
ness should be severity and duration of the disease. Treatment
algorithm is developed based on the severity of disease judged by
scores of symptoms and nasal/postnasal discharges. The severity of
acute rhinosinusitis is graded into mild, moderate and severe by
the total score, 1-3, 4-6, and 7-8, respectively. Nasal treatments
for symptomatic relief such as enlargement of the natural opening
of the paranasal sinuses following the administration of cortico-
steroids by nebulizer are generally recommended initially for all
cases as “good clinical practice”.

Watchful waiting for 5 days and symptomatic relief by nasal
treatments such as enlargement of the natural opening of the
paranasal sinuses following the administration of corticosteroids

observe 5 days without

antibiotics
! improved within 5 dast

unimproved within
Y f

5days

s
AMPC at a usual observe and follow- |
dose for 5days | up for 3 weeks

4 unimproved within 5 days
AMPC at a high dose or
CDTR-PI, CFPN-PL, or

CFTM-PI at a high dose
for 5 days

improved within 5 days

observe and follow- |
up for3weeks |

Fig. 1. Treatment algorithm for acute rhinosinusitis (children, mild case).

AMPC at a usual dose
for 5 days

m—

’ unimproved within & days l i improved within 5 days }

change antibiotic based on the drug l
susceptibility; AMPC at a high dose AMPC for

or COTR-PL, CFPN-PY, or CFTM-Pi at additional 5 days
a high dose for 5 days .

i

‘ unimproved within 5 days i
change antibiotics based on the
drug susceptibility; TBPM-Pl ata
usual dose, AMPC at a high dose

or CDTR-PI, CFPN-PI, or CFTM-
Pt at a high dose for 5 days

observe and follow-
up for 3 weeks

i
observe and foliow-
up for 3 weeks

improved within 5 days

Fig. 2. Treatment algorithm for acute rhinosinusitis (children, moderate case).

by nebulizer are generally recommended initially for mild cases
(Figs. 1 and 4). In cases of no improvement within 5 days of
watchful waiting or in moderate cases (Figs. 2 and 5), a usual dose
of AMPC for children or a usual dose of AMPC or cephem antibiotics

AMPC at a high dose
or CDTR-P1, CFPN-PI, of
CFTM-Pi at a high dose

for 5 days
i unimproved within 5 days } l improved within 5 days I
change antibiotic based onthe drug | \

susceptibility; TBPM-P1 at a usual
dose, AMPC at a high dose
or CDTR-PI, CFPN-PI, or CFTM-Pl at

the same antibiofic for |
g additional 5 days

a high dose for 5 days
/ \ 4
+ " ! observe and foliow- l
] unimproved ‘ l improved i up for 3 weeks
J i S
change antibiotics basedonthe | X

drug susceptibility and/or puncture §
and lavage of maxiltary sinuses if
possible.

the same antibiotic for
additional 5 days

observe and foliow-
up for 3 weeks

Fig. 3. Treatment algorithm for acute rhinosinusitis (children, severe case). 1. Nasal
treatments such as aspiration of nasal discharge and opening of the middle nasal
meatus should be of the first management priority. 2. If the patient has fever at
38.5 °C or higher, consider acetaminophen at 10 mg/kg (single dose). 3. Bacterial
examinations (bacterial culture or Pneumococcal antigen rapid detection kit) of
nasal secretion are recommended. 4. Butyric acid bacterium or antibiotic-resistant
lactobacillus preparations should be added in oral antibiotic therapy. 5. Antibiotic
doses must not exceed the largest dose for adults. 6. The dose of AMPC must not
exceed 1500 mg. 7. The observation period is 3 weeks after the initial examination.

— 183 —



observe 5 days without
antibiotics

unimproved within 5 days

improved within 5 days

observe
additional 5days |

AMPC, CDTR-PI, CFPN-
Pl, or CFTM-PI at a usual
dose for 5 days 3

| unimproved within 5 days

\ 4

change antimicrobial based
on the drug susceptibility;

AMPC at a high dose, or

CDTR-PI, CFPN-PI, or CFTM- |
Pl at a high dose, or :
| respiratory quinolone at a :
usual dose for 5 days, or AZM |
with single dose at 2g.

observe
| additional 5days |

Fig. 4. Treatment algorithm for acute rhinosinusitis (adults, mild case). 1. Nasal
treatments such as aspiration of nasal discharge and opening of the middle nasal
meatus should be of the first management priority. 2. Bacterial examinations
(bacterial culture or Pneumococcal antigen rapid detection kit) of secretions from
middle nasal meatuses are recommended.

| improved within 5 days

such as CDTR-PI, CFPN-PI, and CFTM-PI for adults are recom-
mended for the treatment of choice. In principle, when a decision is
made to treat acute rhinosinusitis with antimicrobial agents, the
clinician should prescribe amoxicillin that is efficacious, cost-
effective, and results in minimal side effects.

For improved cases within 5 day-treatment the treatment
should be continued with additional 5-day administration of the
same antimicrobial agent, and for unimproved cases bacterial
examination such as bacterial culture or Pneumococcal antigen
rapid detection kit is recommended to select an appropriate
antimicrobial to be used. A high dose of AMPC or a high dose of any
one of CDTR-PI, CFPN-PI, or CFTM-PI for 5 days administration is
recommended for unimproved cases. Since drug-resistant
microbes are highly prevalent in children and adults with
refractory rhinosinusitis, a treatment with a high dose of
antimicrobials has been mandatory.

In cases with severe grade (Figs. 3 and 6), bacterial examina-
tions such as bacterial culture or Pneumococcal antigen rapid
detection kit is strongly recommended to infer refractoriness of the
disease. A high dose AMPC or cape antibiotic is recommended as
the first-line therapy for children of severe grade and as the
second-line therapy for moderate grade. As the second-line
therapy in severe cases, TBPM-PI for children and respiratory
quinolones such as LVFX, GRNX, MFLX, STFX or AZM of single-dose
at 2 g for adults are recommended as well as a high dose of AMPC or
cipher antibiotics.
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AMPC, CDTR-PI, CFPN-
Pl, or CFTM-P] at a usual
dose for 5 days

AR

[ unimproved within 5 days } llmproved within 5 da;I

l

change antimicroblal based
on the drug susceptibility;
AMPC at a high dose, or b
CDTR-PI, CFPN-PJ, or CFTM-
P at a high dose, or
respiratory quinolone at a
usual dose for 5 days, or AZM
with single dose at 2g.

/ \ )
Lunimpmved within 5 days]j :{ improved within 5 days l ohsenve ::d

the same antibiotic for
additional 5 days

r

change antimicrobials based |
| on the drug susceptibility, or

A

ambulant IV shot of CTRX | the same antibiotic for
once a day for 3 days and/or additional § days
puncture and lavage of (except AZM)

maxillary sinuses if possible

Fig. 5. Treatment algorithm for acute rhinosinusitis (adults, moderate case).

| AMPC at a high dose, or 3
CDTR-PI, CFPN-PI, or CFTM- |
| Pl at a high dose, or

| respiratory quinolone at a

1 usual dose for 5 days, or AZM
| with single dose at 2g.

| unimproved within 5 days

| improved within 5 days

‘| change antimicrobials based |
| on the drug susceptibility, or
| ambulant IV shot of CTRX

| once a day for 3 days and/or |
| puncture and lavage of

| maxillary sinuses if possible

the same antibiotic for
additional 5 days
(except AZM)

observe and
follow-up

Fig. 6. Treatment algorithm for acute rhinosinusitis (adults, severe case). 1. Nasal
treatments such as aspiration of nasal discharge and opening of the middle nasal
meatus should be of the first management priority. 2. Bacterial examinations
(bacterial culture or Pneumococcal antigen rapid detection kit) of secretions from
middle nasal meatuses are recommended. 3. Patients with complications should be
hospitalized for proper treatments.

— 184 —



N. Yamanaka et al. / Auris Nasus Larynx 42 (2015) 1-7 7

7. Conclusion

This is the position paper for Clinical Practice Guideline for
Acute Rhino sinusitis in Children and Adults in Japan. The panel
employed scoring systems in line with the severity of clinical
symptoms and rhinorrhea/nasal discharge. Recommendations and
answers for 9 clinical questions were developed and the treatment
algorithm for acute rhinosinusitis was proposed.
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