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ELET 5 HNT, TERARUREBEO/NEABRRR %5812, 2007 4£~2009 40 3 4E B2 10
W, B EOMBEEM D S A4 V7 NI W RO ERE A S 4 g B R 5 B
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* E-mail: ishiwada@faculty.chiba-u.jp

MRk CRECED 4 sk, WEIR 4 M5k, SRWRE 3 k) %
WL, 20074E 1 B 1 BH~20004E 12 A 31 H 3 4R
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IV PR OMEEZ b Th o 7255, ABREOF PRP
(polyribosyl ribitol phosphate) Hifd (Hib 12533 % Bt
PR #ME L7224, 0lpug/mlRiicd o7z
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Bowle, MR, MEERERE, BARERKRENE
FRALEREE, TRRFESEEGHE TEREIALCY
T—vaybky s, ERKFREE EREHImEER, RE
HRL R IR AEE, RERT 5w, JFE @R RB
ENBT ML, TETLFERE, FRREL IR ER
TV — HERFER L v 5 — AW, R ESER
REMBAREE, TR FERNATFRES Y > ¥ —, BHHE

B ERBEEPRERE, BRI T EREY Y -, T

EW LR, TERIRSHE MEHIERYE
¥ —, ELmBERE T AR, TREENSRE MEM
ke, BRI R R, A B4R, HERE Fva—
v UREREE, SRR BEBTIRA R, B
B AR, SERTNRERE V¥ —, BATH IR, M
MR RIE, BETAE b TREmRRE i
R BE

KD IZEEFHERENEBER/YE (BESF -
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ease in Chiba prefecture, Japan (2003-2005). Jour-

The Incidence of Pediatric Invasive Haemophilus influenzae Diseases and Invasive
Pneumococcal Diseases (2007—2009)

Naruhiko Ishiwada®, Junko Ogita”, Haruka Hishiki”,
Tadashi Hoshino?, Tomomichi Kurosaki® and Yoichi Kohno”
YDepartment of Pediatrics, Chiba University Graduate School of Medicine
2Division of Infectious Diseases, Chiba Children’s Hospital
9Kurosaki Child Clinic

It is necessary to clarify the disease burden of invasive Haemophilus influenzae diseases and invasive pneu-
mococcal diseases in Japan for evaluating H. influenzae type b (Hib) vaccine and 7-valent pneumococcal conju-
gate vaccine (PCV7). To determine the precise incidence of invasive H. influenzae diseases and invasive pneu-
mococcal diseases in Chiba prefecture, we implemented the survey during 2007 to 2009.

During the 3 study years, 89 patients with invasive H. influenzae disease were diagnosed. The annual inci-
dence of invasive H. influenzae diseases in 2007, 2008, 2009 were 6.4, 135, 11.2 per 100,000 children less than 5
years of age, respectively. Serotyping was performed 85.4% of the isolated strains, 98.7% of were Hib. The inci-
dence of pediatric invasive H. influenzae diseases has not been dramatically decreasing after introduction of
Hib vaccine, because of insufficient vaccine supply. During the 3 study years, 176 patients with invasive pneu-
mococcal disease were diagnosed. The annual incidence of invasive pneumococcal diseases in 2007, 2008, 2009
was 135, 21.3, 26.1 per 100,000 children less than 5 years of age, respectively. Serotyping was performed 34.1%
of the isolated strains, 65.0% of were covered by PCV7. The incidence of invasive pneumococcal diseases has
been increasing. Routine immunization of Hib vaccine and PCV7 is the emerging issues in Japan.
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NBERICHTIVRICOVWTEH L2, 4, BTABREREN AL LTOFEHEY
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23 3H 111
The significance of vaccination to children
Hiroshi Wakiguchi

Abstract: Despite improvements to environmental health, antibacterial agents,
anti-viral medication and vaccine developments, infection continues to be a
threat to mankind. Whilst we aim in Japan to suppress measles by 2012, it is
must be said that this appears difficult to achieve at current innoculation rates.
There are also no small number of vaccines which cannot yet be administered
in Japan. In this paper we explain how infections characteristic of children such
as measles, rubella, whooing cough are now adult infection, the dangers which
can be expected from this and consequent rise in number of innoculations, as
well as describing the effect of Hib vaccine, useful for avoiding severe bacterial
infections, and pneumococcal vaccines on infant care. We also describe the
importance of avoiding cervical cancer as a cancer related to sexually-
transmitted infection and the effect on the economics of medicine.
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Abstract

Members of the Japanese Society of Pediatric Pulmonology and the Japanese Society for Pediatric Infectious Diseases

developed the Guidelines for the Management of Respiratory Infectious Diseases in Children with the objective of
facilitating the appropriate diagnosis and treatment of childhood respiratory infections. To date, a first edition (2004) and
a revised edition (2007) have been issued. Many problems complicate the diagnosis of the pathogens responsible for
bronchopulmonary infections in children. The Guidelines were the first pediatric guidelines in the world to recommend
treatment with antimicrobials suited to causative pathogens as identified from cultures of sputum and other clinical
specimens collected from infection sites and satisfying assessment criteria. The major causative microorganisms for
pneumonia in infants and children were revealed to be Streptococcus pneumoniae, Haemophilus influenzae and Myco-
plasma preumoniae. This manuscript describes the Guidelines for the Management of Respiratory Infectious Diseases
in Children in Japan 2007, with a focus on pneumonia.

Key words appropriate use of antimicrobials, causative microorganism, children, guidelines, respiratory infections.

The Guidelines for the Management of Respiratory Infectious
Diseases in Children were developed by members of the Japa-
nese Society of Pediatric Pulmonology and the Japanese Society
for Pediatric Infectious Diseases to facilitate proper management
primarily for pneumonia and other childhood respiratory infec-
tions. The first edition' was issued in 2004, and a revised edition*
was released in 2007.

The causative microorganisms of bronchopulmonary infec-
tions in children have not been sufficiently examined and
assessed either in Japan or in other countries. The Guidelines
were developed to recommend the appropriate use of antimicro-
bials for treating respiratory infections based on identification of
the causative microorganisms. The Guidelines were the first pedi-
atric guidelines in the world to utilize sputum cultures and other
clinical specimens from infection sites to identify causative
microorganisms. Clinical research has scrutinized the appropri-
ateness of the recommendations in the Guidelines, and it is hoped
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that such scrutiny can improve the appropriateness of the recom-
mended use of antimicrobials in childhood respiratory infections.
This manuscript focuses on pneumonia, which is addressed in the
150-page Guidelines for the Management of Respiratory Infec-
tious Diseases in Children in Japan 2007 that is used in clinical
practice in Japan.

Principles for the development of Guidelines
for the Management of Respiratory Infections
in Children

The Guidelines were created with the objectives of: (i) improving
the quality of the management and treatment of childhood respi-
ratory infections; and (ii) considering antimicrobial treatment
that minimizes the advent of drug-resistant pathogens. The
Guidelines, which cover childhood respiratory infections, were
developed in consideration of age-specific and other characteris-
tics of children.! The Guidelines are subject to revision when
necessitated by trends associated with causative microorganisms,
the emergence of resistant pathogens, the occurrence of adverse
events, and the development of new drugs. The revised 2007
edition makes more information available about viral infections,
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Table 1 Table of contents from Guidelines for the Management of Respiratory Infectious Diseases in Children in Japan 2007

Full color photographs and schematics of key findings

Dosage recommendations for antimicrobials approved for the treatment of pediatric respiratory infections

Chapter 1 Principles for the development of guidelines for the management of respiratory infections in children

Chapter 2 Concept and classification of childhood respiratory infections

Chapter 3 Characteristics of childhood respiratory infections

Chapter 4 Pathogens of childhood respiratory infections and their detection: Bacteria, mycoplasma, chlamydia, viruses

Chapter 5 Upper respiratory infections: common cold (nasopharyngitis), pharyngitis/tonsillitis, croup syndrome (epiglottitis)

Chapter 6 Bronchitis: Acute bronchitis, protracted bronchitis

Chapter 7 Bronchiolitis: RSV and other viruses

Chapter 8 Pneumonia: Severity criteria, first-line antimicrobial treatment

Chapter 9 Pleurisy and pyothorax: Diagnosis and treatment

Chapter 10 Pneumonia with underlying disease: Blood diseases, immunodeficiency, neonates, heart diseases

Chapter 11 Nosocomial pneumonia: Fundamentals of infection control, infections from hospital environment/medical practice

Chapter 12 Diseases mainly controlled by vaccination: Influenza, measles, pertussis, diphtheria, tuberculosis

Chapter 13 Pathogenic resistance in community-acquired childhood respiratory infections: Pneumococcus; Haemophilus influenzae,
Moraxella catarrhalis, Group A Streptococcus, Staphylococcus aureus, Mycoplasma pneumoniae

Appendix Table 1: List of reagents for rapid diagnosis of pathogenic microorganisms

Table 2: Contact details for organizations supporting the national stockpile of vaccines and antitoxins

Appendix Chest X-rays of pneumonia

addresses pneumonia in children with underlying diseases and
nosocomial pneumonia, and includes tuberculosis and measles in
the scope of the Guidelines.

nated by upper respiratory tract and oral flora on expectora-
tion. Thus, isolating bacteria from these clinical specimens
is not a reliable method for identifying the causative
microorganism(s).

Classification of childhood respiratory infections 2 Upper respiratory tract flora: The detection of pharyngeal

and content of the Guidelines (Table 1)

Causative microorganisms of childhood respiratory
infections and their detection

Bacteria®

1 The problem of identifying the causative pathogens of respi-

ratory infections:'? Identifying the causative bacteria of res- 3

piratory infections is more difficult than for other infectious
diseases. Deep respiratory infections do not allow non-
invasive collection of specimens from the affected site;
and bronchopulmonary secretions are unavoidably contami-

0 10 20 30 40 50
1

flora and percentage of bacterial colonies in healthy,
symptom-free children differ in neonates, infants, preschool
children, and school children. Streptococcus pneumoniae and
Haemophilus influenzae are more frequently isolated and
accounts for a greater percentage of colonies in infants
and preschool children than in other age groups (Fig. 1).
Causative bacteria of childhood respiratory infections
by disease location: Table2 lists causative pathogens
based primarily on data from the Department of
Pediatrics of Chiba University and associated medical
institutions.

60 70 80 90 100%
i

y-streptococcus

—S. epidermidis

Neonates
n=155 o~streptococcus

SN

others

IR |
b

Neisseria

sp.* ]

Infants
n=101

Preschool
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n=584
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A
children g
NN

n=465

S. pneumoniae
S. pyogenes

Fig.1 Distribution of bacteria by age group in throat cultures from healthy children (average % of colonies). *M. catarrhalis not classified.
GNR, gram-negative rods. (Reproduced from The Guidelines for the Management of Respiratory Infectious Diseases in Children in Japan

2007, Uehara and Sunakawa [eds.]*> with permission.)
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Table 2 Causative bacteria of childhood respiratory infections by disease location (Adapted from The Guidelines for the Management of
Respiratory Infectious Diseases in Children in Japan 2007, Uehara and Sunakawa [eds.]* with permission)

v
» 2 S WV 3
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6] 0] ©v 2 S = = 2
v R
Acute nasopharyngitis (common cold) © A
Acute pharyngotonsillitis @ O @) O
Acute laryngitis (croup) O O
Acute epiglottitis O o O (€]
Acute tracheitis o o O 3
Acute bronchitis A o O o O 3
Protracted bronchitis © O © O &
Acute bronchiolitis O O R
Pneumonia o O o @ © O @ A o O O @] A A A
Lung abscess ®) O o O O O
Pleurisy O
Pyothorax O O o O

@ OOA: frequency of occurrence from high to low.

4 Causative bacteria of upper respiratory infections and their
detection: The Guidelines describe detection methods for
Group A Streptococcus (GAS), including rapid diagnostics,
and for Corynebacterium diphtheriae.

5 Causative bacteria of bronchopulmonary infections and their
detection: The major bacteria responsible for childhood
bronchopulmonary infections are S. preumoniae, Haemophi-
lus influenzae, Moraxella catarrhalis, and Staphylococcus
aureus. These organisms are isolated with blood agar
medium and chocolate agar medium. The clinical laboratory
should be contacted in advance about suspected cases of
pertussis and Legionella infections, which require specialized
media for isolation.

6 Selection and determination of causative bacteria of bron-
chopulmonary infections: As previously stated, contamina-
tion with bacteria from the upper respiratory tract is a
problem when diagnosing the causative bacteria for bronchi-
tis, pneumonia, and other bronchopulmonary infections.
Clinical specimens for culturing the causative bacteria for
pneumonia as proposed by Moffet* are presented in Table 3.
Sputum and nasopharyngeal and throat secretions are catego-
rized as being of dubious value for diagnosing the causative
bacteria of pneumonia. Moffet states that bacteria cultured
from blood, pleural fluid, and lung puncture are definitive.
Blood culture is less sensitive than culture from lung punc-
ture.’ Surveys conducted by Uehara of the causative bacteria
determined from blood, pleural fluid, and lung puncture at
pediatric training hospitals throughout Japan showed that the
number of cases caused by S. aureus became fewer and those
caused by S. prneumoniae and H. influenzae increased, begin-
ning in the 1990s (Fig. 2).° It must be noted that only a small
number of the total cases were confirmed by these conclusive
culture sources.

© 2011 The Authors
Pediatrics International © 2011 Japan Pediatric Society

Pneumonia is transmitted via the airways as well as the
bloodstream. We were able to raise the significance of sputum
from “3. Cultures of dubious significance”, which included
sputum and nasopharyngeal and throat secretions to “2.
Occasionally significant culture sources”.

Assessment of causative bacteria identified in sputum culture:
As sputum consists of bronchopulmonary secretions covered
by upper respiratory secretions, it is difficult to differentiate
bacteria of bronchopulmonary origin and those of upper res-
piratory tract when it is cultured as is.*® Washed sputum
culture®® and quantitative culture are used to detect the true
causative bacteria of bronchopulmonary infections. In
washed sputum culture, a sputum specimen is washed with
sterile saline solution, airway secretions thought to originate
from the lower airway based on cytological evidence are
cultured, and the predominant bacterium as determined semi-
quantitatively is considered as the causative bacterium.

Table 3 Clinical specimens for identifying causative bacteria for
pneumonia (created with modification from Moffet*)

1.

Conclusive Culture Sources
blood

pleural fluid

lung puncture

2. Occasionally Significant Culture Sources

transtracheal aspiration
tracheotomy aspiration
bronchoscopy aspiration
(washed sputum)

. Cultures of Dubious Significance

tracheal aspiration
sputum
throat

nose/nasopharynx
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1984-1986
(n=137)

8. aureus

1993-1994
(n=68)

S. pneumoniae

anaerobes

1997-1998
(n=92)

H. influenzae O-streptococcus

1999-2000.7
(n=80)

GAS, GBS

2000.8-01.12
(n=53)

Fig.2 Causative bacteria detected from blood, pleural fluid and/or lung tissue samples from pediatric pneumonia patients. GAS, Group A
Streptococcus; GBS, Group B Streptococcus; GNR, gram-negative rods. (Reproduced from The Guidelines Jor the Management of Respiratory
Infectious Diseases in Children in Japan 2007, Uehara and Sunakawa [eds.]* with permission.)

Pathogenic respiratory bacteria are predominantly isolated
from purulent sputum and are often the likely causative bac-
terium. However, if the sputum is viscous, the isolated
species may be from the oral flora. Broad classification of the
causative bacterium can be made by Gram staining of
sputum. The classifications defined by Geckler ef al.® are
used for the quality control of sputum. Sputum is Gram-
stained and observed under weak magnification (x100).
Evaluation is based on squamous epithelial cells and neutro-
phil counts. The predominant organism detected in a Gram-
stained smear of a washed sputum culture is of greater
significance as the likely causative bacterium of a bronchop-
ulmonary infection when found in close contact with alveolar
macrophages (Fig. 3).°

Table 4 lists criteria for determining causative bacteria.®
For M. catarrhalis to be confirmed as the causative species,
the bacterium must be the predominant species in sputum
culture and detected in macrophages by sputum cytology.”

Fig.3 Alveolar macrophage and perialveolar existence of Gram-
positive diplococci (Streptococcus pneumoniae) and Gram-negative
bacilli (Haemophilus influenzae) on gram-stained washed sputum.

Sputum collection in infants and children’® is shown in
Figure 4. Sputum collection should be attempted when the
patient has a productive cough. If the patient is able to expec-
torate sputum, they should be instructed to discharge sputum
into a sterile Petri dish with saline without contaminating the
specimen by further productions of saliva, as far as possible.
If the patient is an infant or preschool child who is unable to
expectorate, the tongue should be depressed using a tongue
depressor with a lamp to induce coughing. When the patient
expectorates into the throat, a sterile swab should be promptly
swiped around the sputum and placed in sterile saline.
Recently, 1-mL disposable syringes have been used to aspi-
rate specimens.’ ’

8 The value of sputum washing and nasopharyngeal and pha-
ryngeal culture:" Figure 5 shows the results of simultaneous
culturing washed sputum, non-washed sputum, and nasopha-
ryngeal and pharyngeal secretions for cases in which the
causative bacteria was detected predominantly in washed
sputum samples. Washed sputum samples showed better
results than non-washed sputum samples. In the same
patients, nasopharyngeal swabs showed better results than
pharyngeal swabs, though detection was lower than in non-
washed sputum samples.”! Direct culturing of sputum

Table4 Criteria for determination of causative bacteria in broncho-
pulmonary infection (adapted from Uehara® with permission)

@ Pathogens occupying more than half of the colonies in culture
or presenting >107 cfu/mL of washed sputum were regarded as
“dominant”.

® The same dominant pathogens were grown by repeated cultures.

® The pathogens were seen perialveorally in smeared specimens.

@ Heavier growth of pathogens was observed with washed sputum
than with nasopharyngeal or throat swabs.

® The pathogens in washed sputum correlated with the clinical
course of the disease: signs and symptoms, acute phase
reactants, and especially the purulence (neutrophilia) of the
sputum.
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Fig. 4 Placement of instruments for the collection of sputum from
pediatric patients.

(non-washed) results in inferior identification of causative
bacteria, as it is covered with bacteria from upper airway
secretions. Sputum specimens should be pretreated to remove
contamination from the upper airway as completely as pos-
sible before culturing. Use of nasopharyngeal and pharyngeal
cultures is only of limited value in etiological diagnosis
of bronchopulmonary infections. Nasopharyngeal culture
should therefore be conducted when sputum cannot be col-
lected. Nasopharyngeal culture, however, should be used to
postulate rather than definitively identify the bacterium
responsible for pneumonia.

9 Detection of bacterial antigens in urine: Pneumococcal
antigen may show false-positive results in urine because of
the high prevalence of S. pneumoniae in the upper respiratory
tract of children.'? Urinary antigens are of excellent value in
diagnosing legionellosis. Urinary antigen testing for
Legionella spp. should be performed as a precaution in the
critical cases of pneumonia.

Washed |
sputum |

Non-washed
sputum

Nasopharyn-
geal swab

10 Blood culture: Although sensitivity is not as high as other
methods, blood cultures are of extreme value in selecting
drugs for treatment when identifying the causative pathogen.
Blood culture should be conducted whenever possible. Blood
culture is discussed in detail in Cumitech 1C: Blood Cultures
IV, a publication of the American Society for Microbiology."®

Mycoplasma, Chlamydia

Mycoplasma pneumoniae and Chlamydia infections are diag-
nosed by: (i) confirming significantly elevated or abnormally
high serum antibody titers; and (ii) performing isolation culture,
antigen detection, and nucleic acid detection on specimens from
the infection site.

1 Mycoplasma: M. pneumoniae is the only significant pathogen
involved in childhood respiratory infections. Mycoplasma
infections are diagnosed by detection of Mycoplasma from the
infection site and confirmation of increased antibody titers.
Mycoplasma is detected in nasopharyngeal swab specimens,
sputum, and pleural fluid. Detection is accomplished with
direct fluorescent antibody assay, isolation culture, enzyme
immunoassay, DNA probe assay, polymerase chain reaction
(PCR), and other methods. Liquid pleuropneumonia-like
organism (PPLO) media and other special media are used for
isolation culture, which typically requires at least 7 days. PCR
features excellent sensitivity and specificity. Serological diag-
nosis is accomplished with methods including particle agglu-
tination (PA), cold agglutinin titer, complement fixation,
indirect hemagglutination assay, and enzyme immunoassay.'*
Although serum antibody titer is at least fourfold higher in the
acute and convalescent phases, increased immunoglobulin
(Ig)M antibody levels must be identified to reach a definitive
diagnosis. Infection may be strongly suspected if a PA titer of
at least 320 or a complement fixation titer of at least 64 is
detected in single serum. Infections in infants show poor anti-
body response.

2 Chlamydia: The three species Chlamydophila pneumoniae,
Chlamydophila psittaci, and Chlamydia trachomatis are the
causes of childhood Chlamydia respiratory infections. Chlamy-
dia infections are diagnosed by detection of Chlamydia from

percentage of
significant
bacteria in

Pharyngeal |
swab

microflora)

0 10 20

30 40

46 (Cases)

Fig. 5 Simultaneous culturing of washed and non-washed sputum specimens and nasopharyngeal and pharyngeal swabs from cases in which
causative bacteria could be identified from washed sputum cultures. (Reproduced from Takeda ez al.,”! with permission.)
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the infection site and confirmation of significantly increased
antibody titer. Chlamydia is detected in nasopharyngeal swab
specimens, sputum, and pleural fluid. Direct fluorescent anti-
body, enzyme immunoassay, PCR, and other techniques are
used for detection. Isolation culture in cell culture requires at
least 7 days. PCR offers good sensitivity and specificity. The
Committee on Serological Diagnosis of Chlamydophila pneu-
moniae infection (chaired by Toshio Kishimoto) sets related
diagnostic standards in Japan.®

Although serum antibody titer is at least fourfold higher in the
acute and convalescent phases, increased IgM antibody levels
must be identified to achieve serological diagnosis. For initial
infections, a diagnosis can be reached in a relatively early stage
using IgM antibody assay. Infections in infants show poor anti-
body response.

It should be noted that legionellosis is attributable to aspira-
tion of Legionella pneumophila and other Legionella spp. from
water coolers and other climate-control equipment. Only a few
infants have acquired legionellosis in a neonatal intensive care
unit. Legionellosis is more often diagnosed through rapid antigen
diagnostics of urine specimens (61%) than it is from serum
antibody titers. Rapid antigen diagnostics should therefore be
attempted in cases of critical pneumonia. Isolation culture
requires special media (B-CYEa medium, World Health Organi-
" zation [WHO] agar medium).

Viruses

The characteristics of the viruses often isolated in childhood
respiratory tract infections differ according to the infection site.
Determining causative microorganisms according to symptoms
alone is often difficult. The flow of testing is presented in the
original Guidelines.

Medical staff collecting specimens for testing must be careful
to perform collection at initial presentation in the early stage of
the disease and to place specimens in a preserving solution for
specimens for isolation (such as those designated by testing
facilities). Specimens should be stored at low temperature (often
4°C). Specimens should be promptly shipped refrigerated to the
testing facility. Serum specimens must be collected as paired sera
once during the acute phase and again during the convalescent
phase, 14-21 days after onset. A definitive diagnosis is reached
when antibody titer is increased at least fourfold. The microplate
method used by Numazaki ef al. at the Virus Research Center of
Sendai National Hospital'® is well suited for the co-detection of
viruses, is recommended by the WHO, and is increasingly used at
Prefectural Institutes of Public Health in Japan, but the method is
not feasible in all cases and must be selected according to the
reason for culturing. The 2007 Guidelines refined the list of rapid
diagnostic testing, isolation culturing, nucleic acid detection
testing, and serological detection methods for influenza virus,
respiratory syncytial virus (RSV), and adenovirus pathogens.

Testing for rapid diagnosis of childhood respiratory infections

The Guidelines summarize: (i) trends in testing for the rapid
diagnosis of childhood respiratory infections; (ii) the strengths
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and limits of immunochromatography; (iii) reagents for blood
assay for Mycobacterium tuberculosis (BAMT), including
whole-blood interferon-y assay for diagnosing tuberculosis; and
(iv) points to consider when performing rapid diagnostic testing.

Upper respiratory infections

1 Common cold (nasopharyngitis): Colds, which are causcd pri-
marily by viruses, are not treatable with antimicrobials. Anti-
microbials fail to improve the course or prognosis of colds and
have been found not to protect against lower respiratory tract
infections. Fever alone with no respiratory symptoms is differ-
entiated based on the presence of occult bacteremia, urinary
tract infections, and other conditions.

2 Pharyngitis/tonsillitis: These conditions are often of viral
origin. Antimicrobial treatment is indicated for primarily GAS
infections. The Guidelines now recommend penicillin (PC)-
based antimicrobials'’ as first-line treatments for GAS based
on the discussions of GAS treatment that have taken place
since 2004, but also list cephem antimicrobials for short-term
therapy. Cephem or macrolide antimicrobials arc rccom-
mended for children with penicillin allergies, but some chil-
dren are also allergic to cephem antimicrobials. Not a few GAS
isolates in Japan show resistance to macrolide antimicrobials,
making cross-resistance a concern.

3 Croup syndrome
(1) Viral croup: Viral croup is to be treated symptomatically.

Dexamethasone therapy is an option for scvere cases.

(2) Acute epiglottitis: The course of this serious discase can
include asphyxiation occurring 10 h after onset. A tongue
depressor must not be used. Securing the airway is an
urgent priority. Lateral radiography of the neck can show
any epiglottic enlargement. H. influenzae type b (Hib) is
the causative microorganism in 290% of all cascs. The
disease is treated with the antimicrobials: ceftriaxone,
cefotaxime, meropenem, or tazobactam/piperacillin. Now
that the Hib vaccine (approved in January 2007 in Japan)
has been found to be safe and effective, Hib epiglottitis can
be almost completely prevented through vaccination.'®

(3) Laryngeal diphtheria: Although very rare (only one case
has been officially reported over the past several years),
the possibility of laryngeal diphtheria must be kept in
mind in unvaccinated and older children. Antitoxin
therapy should be administered first and foremost.

(4) Bacterial tracheitis: Although very rare, bacterial tracheitis
can cause asphyxiation. S. aureus and other organisms
cause this disease.

Bronchitis

1 Acute bronchitis:* Although acute bronchitis is usually viral,
oral antimicrobials (consistent with those used for pneumonia)
are used when bacterial bronchitis (H. influenzae, S. pneumo-
niae) is suspected based on fever, productive cough, or puru-
lent sputum.

2 Protracted bronchitis (protracted, recurrent, and chronic bron-
chitis):” If infection is confirmed, the causative bacteria (H.
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