
Infectious Diseases in Children

Ruba M. Jaber, Basmah M. Alnshash, and Nuha W. Qasem

Contents
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Common Cold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
General Principles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Approach to the Patient Diagnosis, History, and Physical Examination . . . . . . . . . . . . . . . . . . 3
Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Family and Community Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Common Pediatric Viral Exanthems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
General Principles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Measles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Patient Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Complications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Rubella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Patient Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Complications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Treatment and Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

R. M. Jaber (*)
School of Medicine, University of Jordan, Amman, Jordan
e-mail: r.jaber@ju.edu.jo; dr.jaber_ruba@ymail.com

B. M. Alnshash
School of Medicine, University of Jordan, Jordan
University Hospital, Amman, Jordan
e-mail: basmahalnashash@yahoo.com

N. W. Qasem
School of Medicine, Hashemite University, Zarqa, Jordan
e-mail: n.qasem82@gmail.com

© Springer Science+Business Media LLC 2020
P. Paulman et al. (eds.), Family Medicine,
https://doi.org/10.1007/978-1-4939-0779-3_150-1

1

http://crossmark.crossref.org/dialog/?doi=10.1007/978-1-4939-0779-3_150-1&domain=pdf
mailto:r.jaber@ju.edu.jo
mailto:dr.jaber_ruba@ymail.com
mailto:basmahalnashash@yahoo.com
mailto:n.qasem82@gmail.com
https://doi.org/10.1007/978-1-4939-0779-3_150-1


Varicella (Chickenpox) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Patient Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Complications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Roseola Infantum (Exanthema Subitum or Sixth Disease) . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Patient Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Complications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Treatment and Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Erythema Infectiosum (Fifth Disease) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Patient Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Complications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Treatment and Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Laryngotracheobronchitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Definition and Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Patient Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Epiglottitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Acute Gastroenteritis in Children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Differential Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Clinical Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Prevention and Vaccination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Kawasaki Disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Definition/Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
History and Physical Examination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Laboratory and Imaging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Medications\Immunizations and Chemoprophylaxis, Referrals, and Counseling . . . . . . . 16
Patient Education and Activation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Pinworms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Transmission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Clinical Presentation and Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2 R. M. Jaber et al.



Introduction

Infectious diseases are one of the most frequent
reasons for pediatric consultations. Although
mortality and morbidity from infectious diseases
have dramatically declined in recent years, infec-
tions among children remain important.

Like many other diseases in children, the
complications of the disease such as dehydration
might be the primary focus of management rather
than treating the causative agent, as many infec-
tious diseases in children are self-limiting.

This chapter will discuss some of the more
prevalent infectious diseases in children in addi-
tion to some that are less common but should not
be missed.

Common Cold

General Principles

Definition/Background
The common cold is an acute, self-limiting viral
infection of the upper respiratory tract character-
ized by variable degrees of sneezing, nasal con-
gestion and rhinorrhea, sore throat, cough, low
grade fever, headache, and malaise [1].

Epidemiology
The common cold is the most common infectious
disease among children. A healthy child may
develop upper respiratory tract infections (URTI)
six to eight times per year [2]. Infants and children
may experience more prolonged symptoms than
adults. Common colds are most commonly caused
by rhinovirus, which accounts for about 60% of
infections. Other causes include parainfluenza,
respiratory syncytial virus, coronavirus, adenovi-
rus, echovirus, coxsackievirus, and parainfluenza
virus [3].

Approach to the Patient Diagnosis,
History, and Physical Examination

The diagnosis of the common cold is based on
symptoms. Symptoms usually peak on day 2–3 of
the illness and gradually improve over the next

10–14 days. An associated cough may linger in
a minority of children but typically resolves over
3–4 weeks [1, 4]. Fever is uncommon, although
temperatures of up to 39 �C may occur in younger
children. A red nose with a profuse nasal dis-
charge may be present. The discharge can be
clear and watery or mucopurulent (yellow or
green). Purulent secretions are more common
after the first few days of illness.

Differential Diagnosis
The common cold should be distinguished
from allergic rhinitis, isolated pharyngitis,
acute bronchitis, influenza, bacterial sinusitis,
or pertussis [5].

Treatment

Current guidelines on the treatment and manage-
ment of respiratory tract infections (RTIs) in chil-
dren emphasize supportive management. This
includes hydration, nasal suction, saline nasal
drops, spray, or irrigation. A cool mist humidifier
may be helpful. Parents may give acetaminophen
to children older than 3 months or ibuprofen to
children older than 6 months to treat the discom-
fort associated with any fever. Over-the counter
(OTC) medications such as cough medications or
antihistamines are not recommended for young
children. As most RTIs are caused by viruses,
antibiotics should only be prescribed if an RTI is
suspected to be of bacterial origin.

Zinc, vitamin C, and herbal products such
as echinacea are advertised to treat or prevent
the common cold. There is some evidence that
prophylactic use of vitamin C may decrease
the duration of the common cold in children.
However, with the exception of vitamin C, none
of these treatments have been proven to be effec-
tive in clinical trials and thus their use is not
recommended [6].

Complications of the common cold include
acute otitis media, acute bacterial sinusitis, asthma
exacerbation, and lower respiratory tract disease.
Re-evaluation may be warranted if the symptoms
worsen (e.g., difficulty breathing or swallowing,
high fever) or exceed the expected duration.
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Immunizations and Chemoprophylaxis
The Centers for Disease Control and Prevention
(CDC) recommends a yearly flu vaccine as the
first and most important step in protecting
against influenza and its potentially serious
complications. All children 6 months and older
should receive the influenza vaccine every year
before flu activity begins in their community [7].

Prevention

The best methods for preventing transmission of
the common cold are frequent hand washing and
avoiding touching one’s mouth, nose, and eyes.
Most children with colds need not be excluded
from out-of-home childcare or school because
transmission is likely to have occurred before the
child became symptomatic [1].

Family and Community Issues

The common cold accounts for approximately
22 million missed days of school and 20 million
absences from work, including time away from
work to care for ill children.

Common Pediatric Viral Exanthems

General Principles

Definition
An exanthem is a term used to describe skin
lesions associated with other systemic manifesta-
tions like fever. Exanthems can be caused by
infections or allergic reactions to medications or
to other agents. Viral infections account for the
majority of cases of exanthems in children.

Classification
Pediatric viral exanthems can be classified
based on the presentation of the skin lesions,
into maculopapular and vesicular rashes. Viral
exanthems that manifest with a maculopapular
rash include measles, rubella, roseola infantum,
and erythema infectiosum. Conversely, varicella

and hand-foot-and-mouth disease (HFMD)
present with papulovesicular rash.

Diagnosis

History and Physical Examination
Differentiation should be based on the morpho-
logic appearance of the lesions, their distribution
and order of appearance, their relation to fever,
and the presence of other associated physical
findings that can be characteristic and sometimes
pathognomonic for a specific viral illness.
Diagnosis of pediatric viral exanthems is largely
based on the clinical presentation and a good
history. Laboratory evaluation is usually not
necessary.

Measles

Epidemiology

Measles is a highly contagious disease caused by
a paramyxovirus which carries high risk of serious
complications and fatalities. Following the intro-
duction of the measles vaccine in 1963 the disease
has dramatically declined. However, provisional
data from the World Health Organization (WHO)
indicates that during the first 6 months of 2019
there have been more measles cases reported
worldwide than in any year since 2006 [8].

Patient Approach

Clinical Presentation
Measles virus can be acquired via respiratory
droplets from infected individuals. After an
incubation period of 1–3 weeks, patients have a
two-to-four-day prodromal phase characterized
by fever, malaise, cough, coryza, conjunctivitis,
and Koplik spots. These spots are pathognomonic
for measles infection. They appear as small, gray-
ish white papules in the buccal mucosa opposite to
the molar teeth and have been described as “grains
of salt on a red background.” They can last for
12–72 h and start to disappear with the onset of

4 R. M. Jaber et al.



a skin rash. The maculopapular rash first appears
in the preauricular area then spreads centrifugally
to the rest of the body. The fever usually persists
for 3 days after the onset of rash. After 6–7 days
the rash starts to disappear in the same order of its
appearance. Infection usually results in lifelong
immunity, although in rare cases reinfection may
occur and present with modified measles having
milder clinical manifestations.

Complications

Measles infection can be complicated by a decline
in T-cell related immune response leading to an
increased risk of infections during and shortly
after measles infection. Common complications
include gastroenteritis, otitis media, pneumonia,
and other respiratory complications. Pneumonia is
the most common life-threatening complication.
Measles infection can also affect the central
nervous system, leading to acute encephalitis,
acute disseminated encephalomyelitis (ADEM),
and subacute sclerosing panencephalitis (SSPE).
Acute encephalitis usually occurs within a few
days of the appearance of a rash and is directly
due to viral infection. Conversely, ADEM is
thought to be a postinfectious autoimmune
response. It may also be triggered by other infec-
tious agents, but it carries a higher mortality rate
when it follows a measles infection.

SSPE manifests 7–10 years after measles
infection and is characterized by progressive
neurodegenerative changes. It is thought to
be caused by persistent measles virus infection
within the central nervous system. Measles-
related complications may occur in up to
30% of cases in immunocompetent, and more
frequently in immunocompromised patients,
pregnant women, individuals with vitamin A defi-
ciency, or in individuals younger than 5 years or
older than 20 years [9].

Treatment

In addition to symptomatic treatment, Vitamin A
administration once daily for 2 days reduces

mortality and morbidity from measles. This is
because vitamin A deficiency contributes to a
delayed recovery and the high rate of postmeasles
complications. In addition, acute vitamin A defi-
ciency and xerophthalmia may be precipitated by
measles infection [9]. Ribavirin may be consid-
ered for patients with measles-related pneumonia
or patients with severe immunosuppression.

Prevention

A two-dose live attenuated measles vaccine is
recommended as part of the MMR vaccine given
after the child’s first birthday. In addition, isola-
tion of infected persons immediately uponmaking
the diagnosis, and until 4 days after the onset
of rash can help reduce viral transmission.

Rubella

Rubella is caused by infection by an RNA virus
of the Togaviridae family. The infection is also
known as “the three-day measles” or “German
measles.”

Epidemiology

After introduction of the rubella vaccine, there has
been a significant drop in its incidence and com-
plications. Sporadic outbreaks have been reported
when vaccination rates lag.

Patient Approach

Clinical Presentation
The virus is transmitted via respiratory droplets.
After an incubation period of 2–3 weeks, patients
start to have mild prodromal symptoms for
1–5 days, such as a sore throat, low-grade fever,
myalgias, and symmetrical posterior cervical
lymphadenopathy, mainly in the postauricular
and occipital regions. Then, a maculopapular
skin rash starts to appear on the face and rapidly
spreads in a craniocaudal manner. This rash
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typically lasts 3 days (thus the name “three-day
measles”). However, nearly 50% of individuals
are asymptomatic during infection. Arthritis or
arthralgias occur in up to 70% of adolescents,
particularly females.

Complications

Complications following rubella infection are
infrequent. However, maternal infection during
pregnancy can lead to intrauterine fetal death,
preterm delivery or congenital rubella syndrome
(CRS). The risk of CRS increases if maternal
infection occurs early in pregnancy and is less
likely if it occurs during the second half of the
pregnancy. Infants with CRS can have heart
defects, eye defects like congenital cataracts,
neurodevelopmental disorders, and bilateral
sensorineural hearing impairment.

Encephalitis can rarely follow rubella infection
but is more likely to affect adults than young
children. Coagulopathy leading to hemorrhagic
complications tends to affect infected children
more than adults [10].

Treatment and Prevention

Treatment is largely supportive as the disease
usually has a mild course, especially among
children. Rubella infection can be prevented by
administering a live-attenuated rubella vaccine as
part of the MMR vaccine given as two doses.
Infected individuals are considered infectious
from 7 days before the appearance of a rash to
7 days following its disappearance. Therefore,
patients should be isolated for more than a week
following the onset of a skin rash.

Varicella (Chickenpox)

Varicella is caused by a double stranded-DNA
neurotropic virus from the Herpesviridae family.
Primary infection can be followed by the dormant

presence of the virus in the dorsal root ganglia of
the spine which can be reactivated later in life with
waning of cell-mediated immunity and manifest
as a zoster infection (shingles) with its potentially
incapacitating postherpetic neuralgia.

Epidemiology

Varicella occurs worldwide and, in the absence
of a vaccination program, affects nearly every
person by mid-adulthood. In areas with an
implemented varicella vaccine programs, there
have been drops in both incidence and complica-
tions. Chickenpox is considered highly conta-
gious, with a secondary household attack rates of
>90% in susceptible individuals.

Patient Approach

Clinical Presentation
The virus is acquired either via respiratory drop-
lets or by direct contact with vesicular fluids of
an affected individual. After an incubation period
of 10–21 days, patients start to manifest mild
prodromal symptoms like low-grade fever, mal-
aise, and a sore throat, followed by the appearance
of pruritic skin lesions within 24 h. Lesions first
appear on the trunk or scalp and then spread
centrifugally to the extremities. Mucous mem-
branes in the mouth and conjunctivae can be also
involved.

Lesions start as a macule that evolves into
a papule and then into a vesicle filled with clear
fluid, which eventually crusts. New crops of
lesions continue to appear in the next few days.
Thus, in the same area you can see the coexistence
of papules, vesicles, and crusts at the same time,
a finding characteristic of varicella. New vesicle
formation generally stops within 4 days, and most
lesions have fully crusted by day 6 in normal hosts
[11]. After the disappearance of the crusts (usually
1–2 weeks later), they are replaced by hypo-
pigmented macules which persist for some time.
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Complications

Varicella infection in immunocompetent children
is considered to be a mild and self-limiting disease
with a rare occurrence of serious complications.
However, infants, adults, adolescents, and immu-
nocompromised individuals are more prone to
complications. The most common complication
of varicella is bacterial superinfection of the
lesions with invasive group A streptococcal or
staphylococcal infection in the skin and subcuta-
neous tissue.

Pneumonia can also be a complication of
varicella in adults and immunocompromised
individuals. Encephalitis, aseptic meningitis, and
transverse myelitis are the main neurologic com-
plications of varicella. In addition, Reye syn-
drome was a complication observed among
children who had been given a salicylate as an
antipyretic during the infection. However, after
cessation of the use of salicylates in children,
it is now rarely seen.

If maternal infection occurs during pregnancy,
transplacental transmission of the infection can
ensue, leading to congenital varicella syndrome.
This can result in low birth weight and multiple
congenital abnormalities such as skin scarring,
limb hypoplasia, eye abnormalities such as optic
nerve atrophy and cataracts, microcephaly and
mental retardation.

Treatment

In immunocompetent children, treatment is
largely supportive as the infection tends to be
self-limited. Acetaminophen is recommended
to control fever and calamine lotion or other
soothing lotions can be given to control pruritus.
However, in adolescents, adults, immunocompro-
mised patients, and children with chronic skin or
lung diseases, acyclovir is indicated for 5 days
starting within 24 h of rash onset to decrease the
severity of symptoms and the disease duration.

Prevention

A live-attenuated vaccine for VZV has been avail-
able since 1995. It is administered as two doses
at 12–15 months and at 5 years as part of the
measles, mumps, rubella, and varicella (MMRV)
vaccine or as a separate vaccine. Unvaccinated
adolescents and adults who have no history of
primary infection are advised to receive two
doses of the vaccine separated by at least 28 days.

Patients are typically infectious from 48 h
before the appearance of a skin rash until crusting
of all the skin lesions, which usually takes place
1 week after the onset of the rash. Therefore,
patients should be isolated for at least 1 week
following appearance of the exanthem.

Roseola Infantum (Exanthema
Subitum or Sixth Disease)

Epidemiology

This is a mild self-limiting disease caused by
Human Herpes Virus 6 B (HHV6B) and less fre-
quently by HHV6A and HHV7 viruses. It usually
affects infants between 6 and 12 months of
age, almost 90% of the cases are children under
the age of 2. The virus is usually transmitted to the
infant from a healthy asymptomatic carrier
individual [12].

Patient Approach

Clinical Presentation
After an incubation period of 10–15 days, infants
develop an abrupt high fever that can reach
beyond 40 �C. This may last for 3–5 days, without
other clear physical findings. The fever is
followed by an abrupt defervescence that coin-
cides with the development of the exanthem.
During the febrile days, the infant can be active
and well-appearing. Sometimes they may be
irritable. Other clinical manifestations that have
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been reported during the febrile period include
inflammation of the tympanic membranes,
diarrhea, vomiting, bulging fontanelle, and an
enanthem in two thirds of cases referred to as
Nagayama spots, which are small red papules
located on the soft palate and uvula.

The skin rash that develops after the patient
becomes afebrile is macular or maculopapular.
It appears first on the trunk and neck and then
spreads to the face and extremities. It is usually
nonpruritic and lasts for 24–48 h.

Lab Investigations
Because of the lack of specific physical findings
during the febrile phase, many infants undergo
laboratory evaluation. Findings may include leu-
kocytosis, leukopenia, atypical lymphocytosis,
and thrombocytopenia. Pyuria can be observed,
which can be confused with a urinary tract infec-
tion (UTI). However, urine culture is negative for
bacterial growth.

Complications

Complications of roseola are uncommon, and
most infants recover spontaneously without
sequelae. However, they will continue intermit-
tent shedding of the virus from body secretions for
life. In individuals with immunocompromising
conditions, reactivation of dormant HHV-6 can
lead to encephalitis and cause graft-versus-host
disease in liver or bone marrow transplant
patients.

Treatment and Prevention

Treatment is supportive and may include antipy-
retics for the treatment of fever. As the transmis-
sion of HHV-6 often involves asymptomatic
healthy individuals, prevention is difficult. No
vaccine is available.

Erythema Infectiosum (Fifth Disease)

Erythema infectiosum (EI) is a mild self-limiting
disease caused by Parvovirus B19 infection.

Epidemiology

EI mainly affects school-aged children and usu-
ally occurs in epidemics in winter and spring.
Males and females are equally affected.

Patient Approach

Clinical Presentation
The virus is transmitted via respiratory droplets.
After a 1–2-week incubation period, the child
starts to have a nonspecific prodromal phase that
manifests as fever, headache, sore throat,
rhinorrhea, and arthralgia. Two to four days
later, facial malar rash appears with circumoral
pallor that gives patients the so-called “slapped-
cheek appearance.” Three to five days later a
macular skin rash starts to appear on the trunk
and extremities that lasts for few days and has
a lacy-reticulated appearance as it starts to fade.
After its resolution, the patient may experience
recurrence of the rash in response to certain stim-
uli such as stress, exercise, and exposure to heat,
a phase which can last for several weeks.

Complications

EI is mild self-limiting disease that usually
resolves without complications in immunocompe-
tent individuals. Aplastic crisis may occur in chil-
dren with underlying hematologic abnormalities.
Arthropathies are estimated to affect 10% of pedi-
atric patients and up to 60% of adult patients [13].
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Treatment and Prevention

Treatment is largely supportive and symptomatic.
Isolation of affected individuals is not necessary
as the rash is thought to be autoimmune in nature
and the patient is no longer infectious when the
exanthem appears.

Laryngotracheobronchitis

Definition and Background

Laryngotracheobronchitis, also known as croup,
is a common viral infection affecting children
under the age of 5 years. It primarily affects chil-
dren between the age of 6 months and 3 years old.
It is uncommonly seen among patients over
6 years of age.

Epidemiology

Croup affects about 3% of children per year, and
it accounts for about 7% of hospitalizations in the
United States in children younger than 5 years of
age. The main causative agent of croup is the
parainfluenza virus (paramyxovirus family), pri-
marily types 1 and 2, which cause 75% of cases.
Other viral causes include influenza A and B,
measles, adenovirus, and respiratory syncytial
virus (RSV) [14]. In some circumstances, super-
imposed bacterial infections can follow viral
croup.

Viruses causing acute infectious croup are
spread through either direct inhalation from a
cough and/or sneeze, or by contamination of
hands from contact with fomites and subsequent
touching the mucosa of the eyes, nose, and/or
mouth.

Classification

Croup can be classified as mild, moderate, severe
or life-threatening, according to the severity of the
presenting symptoms (see Table 1). Hypoxemia
is a very serious late sign and indicates life
threatening croup.

Patient Approach

History
Like most other viral infections, the onset of
cough and stridor is usually preceded by coryza
and a low grade fever (38–39 �C) that can
sometimes exceed 40 �C, and a cough. Within
1–2 days, the characteristic signs of hoarseness,
barking cough, and inspiratory stridor develop,
often suddenly, along with a variable degree of
respiratory distress. Symptoms are perceived as
worsening at night, with most emergency room
visits occurring between the hours of 10 pm
and 4 am. Symptoms typically resolve within
3–7 days but can last up to 2 weeks.

History of barking cough and stridor is usually
gradual, with sudden increases in symptoms
occurring at night. In cases of sudden onset stridor
and cough, there should be consideration of the
possibility of foreign body aspiration.

Physical Examination
Once croup is suspected, a physical examination
should take place and should be carried out
preferably while the child is calm to minimize
work of breathing. The examination should start
by inspecting the overall appearance of the child.

Regarding vitals, determining the respiratory
rate is important, as is documenting temperature,
pulse rate, and oxygenation. It is also essential
to assess the hydration status of the patient, espe-
cially in infants.

Specific examinations of the respiratory sys-
tem include observation of the use of accessory
muscles for respiration, subcostal and intercostal
retractions, and nasal flaring. The physical exam-
ination is key in the diagnosis and classification
of the severity of croup and its subsequent
management.

Lab and Imaging
Most of cases of croup do not require blood tests
or imaging. However, in cases where the history
and physical examination is not clear, or when
there is a clinical suspicion of other diagnoses,
neck or chest X-ray might be required. If lateral
neck X-ray is obtained and the classic appearance,
“steeple sign” (due to the narrowing of the
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subglottic area) may be seen, which supports the
diagnosis of croup.

Differential Diagnosis
These include serious causes of acute stridor
especially epiglottitis, foreign body inhalation,
bacterial tracheitis, bronchiolitis, pneumonia,
hyperreactive airway disease, or asthma.

Treatment

A recent Cochrane review concluded that croup
score in children with mild to moderate croup
does not improve greatly with inhalation of
humidified air [15].

Medical treatment of croup depends on the
assessment and severity of the case. In all cases
parents should be counseled about the course of
the disease and the red flags where urgent care
should be sought.

In case of mild croup: the child is given
oral steroids (one dose of dexamethasone
0.15–0.6 mg/kg or two doses of prednisolone
1 mg/kg, with the second dose given after 24 h
of the first) and discharged, if patient is tolerating
liquids. In the case of moderate croup; the child is
given steroids (the same as for mild croup) and
monitored for 4 h. If the child improves then
she/he can be discharged. If the child does not
show improvement or deteriorates then the patient
should be managed as severe croup. In severe
croup the child should be given oral or IM/IV
dexamethasone of 0.6 mg/kg and be started on

epinephrine nebulizers. Epinephrine should be
given at the recommended dose of 0.05 mL per
kg of racemic epinephrine 2.25% (maximum
dose ¼ 0.5 mL) or 0.5 mL/kg of L-epinephrine
1:1,000 via nebulizer (maximum dose ¼ 5 mL).
After administration of epinephrine nebulizer, the
child should be monitored at least for 4 h, as
rebound bronchoconstriction and edema can
occur. After 4 h if the symptoms have resolved
and the child has no accessory muscle use or
stridor at rest, then the child can be discharged.
If there is no or only partial improvement, then the
child should be admitted to the hospital for further
care. If at any point the child becomes hypoxemic
then arrangements should be made for the child
to be admitted to the pediatric intensive care unit
without delay.

Epinephrine works via adrenergic stimulation,
which causes constriction of the precapillary arte-
rioles, thereby decreasing capillary hydrostatic
pressure. This leads to fluid resorption from the
interstitium and improvement in laryngeal muco-
sal edema [16].

Epiglottitis

Acute epiglottis is a life-threatening condition that
should be considered when evaluating children
with stridor. The prevalence of acute epiglottitis
dramatically declined after the introduction of
the H. influenza vaccination. Epiglottitis usually
occurs in children 2–7 years of age, with a peak
incidence at 3 years of age. The classical

Table 1 Croup severity classificationa

Item Mild Moderate Severe

General
behavior

Normal Mild intermittent agitation Drowsiness or severe agitation

Presence of
stridor

Only with
irritation or
activity

Intermittent at rest Continuous at rest

Signs of
respiratory
distress

None Mild increase of accessory muscles, nasal
flaring, and increased respiratory rate

Marked use of accessory muscles of
respiration
Increased or decreased respiratory
rate (muscle fatigue)

Hypoxemia Very late and serious sign indicates
life threatening airway obstruction

aAdapted from several references and guidelines [17, 18]
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presentation is with sudden onset of high fever
and the child looks toxic and may be agitated.
Respiratory efforts are usually increased with
auditable stridor, dyspnea, muffled voice, dyspha-
gia, and drooling. Sitting in a forward leaning
(tripod) position with the mouth open and the
tongue somewhat protruding might be observed
in older children. The classical appearance of the
“thumb sign” on lateral neck x-ray can be found in
around 95% of cases [19], but once suspected,
emergent referral to a higher level of care and
preparation for airway management must be initi-
ated without delay.

Acute Gastroenteritis in Children

Definition

Acute gastroenteritis is a clinical syndrome often
defined by increased stool frequency (e.g., �3
loose or watery stools in 24 h or a number of
loose/watery bowel movements that exceeds the
child’s usual number of daily bowel movements
by two or more), with or without vomiting, fever,
or abdominal pain [20].

Epidemiology

Gastroenteritis is the second leading cause
of mortality among children between 1 and
59 months of age [21].

Pathogens causing gastroenteritis can be viral,
bacterial, or parasitic; they are usually transmitted
via the fecal-oral route. Viruses are the most
common pathogens among children younger
than 2 years, while bacterial and parasitic infec-
tions tend to affect older children and adults.

Rotavirus infection tends to occur in fall
and winter. After the introduction of a rotavirus
vaccine, norovirus is seen more commonly. Other
viral causes of acute gastroenteritis include
astrovirus, enteric adenovirus, and sapovirus.
In most cases of acute gastroenteritis, diarrhea
resolves within 1 week and vomiting within
1–2 days.

Bacterial gastroenteritis can occur following
ingestion of poorly cooked meats, eggs, seafood,
or unpasteurized milk. Clinically, patients tend
to have more pronounced abdominal pain, high
fever, and smaller stool volume compared to
patients with viral gastroenteritis. In addition,
they may have tenesmus and blood or mucus
in the stool. Common bacterial causes include
Enterotoxigenic E. coli, Enteroinvasive E. coli,
Enterohemorrhagic E. coli, Salmonella, Shigella,
Campylobacter, and Clostridioides difficile.

Differential Diagnosis

Gastroenteritis should be differentiated from other
causes of diarrhea or vomiting such as systemic
infections (e.g., pneumonia, urinary tract infec-
tion, meningitis, and otitis media), other viral
infections like influenza and measles, diabetic
ketoacidosis, and acute abdominal emergencies
such as appendicitis and intussusception.

Clinical Evaluation

History and Physical Examination
History and physical examination should focus on
the presence of symptoms of other causes of diar-
rhea and vomiting, recent contact with individuals
with gastroenteritis, especially in the household
or day care settings, food exposures, travelling
abroad, or recent treatment with antibiotics.
Hydration assessment is vital, caregivers should
be asked about oral intake especially in the pres-
ence of vomiting, increased thirst, and reduced
urine output. A more comprehensive evaluation
of the hydration status may be elicited by physical
examination (Table 2).

Lab Investigations
Stool studies (stool analysis, stool culture, and
viral antigen detection) are indicated in cases of
prolonged diarrhea beyond 7 days, in the presence
of blood or mucus in stool, and in immunocom-
promised patients. Fecal leukocytes are frequently
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present in bacterial gastroenteritis. Electrolytes
should be assessed in cases of severe dehydration
to guide fluid management. In patients with
suspected pseudomembranous colitis, a positive
stool test for Clostridioides difficile toxin con-
firms the diagnosis.

Treatment

Management of acute gastroenteritis is largely
supportive, with fluid management being the cor-
nerstone. The use of antimotility agents in gastro-
enteritis is not recommended as they can prolong
the course of bacterial diarrhea as they delay tran-
sit time. The use of adsorbents like smectites,
a.k.a. diosmectite (brand names Smecta,
Smecdral, Diosecta) can help reduce water loss
and therefore can be considered for management
of acute gastroenteritis [20]. Diosmectite is avail-
able in European countries, Asia, and Africa.
Antiemetics are not recommended for routine
use in the presence of vomiting as they can have
serious adverse effects.

Fluid Management
Management of dehydration can be accomplished
over three phases; deficit replacement, mainte-
nance and ongoing losses replacement. The
amount and type of fluids to be given during the
deficit replacement phase depends on the degree
of dehydration.

Oral Rehydration Therapy
Oral rehydration therapy (ORT) reduces child-
hood mortality from diarrheal disease. ORT is
composed of water, glucose, and electrolytes.
It can be given by parents or caregivers in both
home and hospital settings without the need
for intravenous access. ORS should be given in
small amounts by spoon or syringe (5 mL every
1–2 min). The WHO and the UNICEF recom-
mend a reduced-osmolarity formulation of
ORT to avoid the risk of hypernatremia [22],
with the ideal solution having a low osmolarity
(210–250 mOsmol/L) and a sodium content of
50–60 mmol/L.

Deficit Replacement
Children manifesting no significant signs of
dehydration who are considered to have mild
dehydration (<5%) do not require deficit replace-
ment. In patients with moderate (5–10%) dehy-
dration, ORS are administered at a volume of
50–100mL/kg over 4 h. In children with moderate
dehydration, who cannot tolerate oral intake, a
bolus of IV isotonic saline given as 10 mL/kg
over 30–60 min can be used, followed by ORS
to complete the deficit replacement.

Patients with >10% dehydration IV fluids are
given initially as rapid infusion of 20–30 mL/kg
of isotonic saline over 30 min to restore the circu-
lation, followed by 70 mL/kg of isotonic saline
over 2.5 h. As soon as the patient can tolerate oral
intake, ORTshould be initiated in addition to IVF,

Table 2 Clinical features in infants and children with dehydration

Clinical feature Mild (3–5%) Moderate (5–10%) Severe (>10%)

General appearance Restless Irritable, restless Lethargic, unconscious

Tears Normal Normal or reduced Absent

Eyes Normal Slightly sunken Deeply sunken

Mucous membrane Normal or slightly dry Dry Parched

Fluid intake Thirsty Thirsty, drinks eagerly Drinks poorly

Skin turgor Normal Reduced (recoils in <2 s) Reduced (recoils in >2 s), tenting

Capillary refill time Normal (<2 s) Delayed (>2 s) Very delayed (>3 s)

Blood pressure Normal Normal to low Hypotension

Pulse rate Normal Tachycardia Tachycardia or bradycardia

Respiratory rate Normal Increased Deep

Fontanelles Normal Depressed Markedly depressed

Urine output Normal or slightly reduced Markedly reduced Absent for several hours

12 R. M. Jaber et al.



since most isotonic intravenous solutions replace
water and Na but do not replace glucose, K, or
other electrolyte losses. Replacement fluids
should be continued under supervision until all
the initial signs of dehydration are absent and the
patient has urinated. This may require more fluids
than initially estimated.

Maintenance Fluids and Ongoing Losses
Once repletion has been completed patients
should be started on maintenance fluids given as
ORS and feeding should be resumed. In addition,
children who manifest no signs of dehydration at
presentation can be sent home safely with ORS
maintenance treatment. Maintenance fluids are
calculated based on patient’s weight according to
the Holliday-Segar method (100 mL/kg for the
initial 10 kg body weight, 50 mL/kg for the sec-
ond 10 kg of body weight, and 20 mL/kg for the
rest of their body weight) given over 24 h. During
both the deficit replacement and maintenance
phases, ongoing losses by emesis or diarrhea
should be estimated as 10 mL/kg for each episode
of diarrhea and 2 mL/kg for each episode of eme-
sis. These losses should be added to the amount
of fluids to be given in the next hour.

Nutrition and Zinc Supplements
Children with acute gastroenteritis should be
encouraged to start solid foods as soon as oral
intake is tolerated and in infants, breastfeeding
or undiluted formula intake continues during the
deficit replacement phase as well as during the
maintenance phase. During the refeeding process,
complex carbohydrates, vegetables, fruits, lean
meats, and yogurt are usually tolerated, while
fatty foods and foods rich in sugars should be
avoided as they can increase diarrhea. The WHO
recommends oral zinc sulfate for children under
5 years of age with infectious diarrhea (10 mg/day
for children under 6 months and 20 mg/day
for children 6 months to 5 years, each for
10–14 days), to reduce the severity and duration

of diarrhea and reduce the incidence of
subsequent episodes of diarrhea for several
months [23].

Antibiotics
Antibiotics are not indicated for most children
with acute watery diarrhea, except in patients
with suspected cholera, in which case macrolides,
fluoroquinolones, and tetracyclines are possible
options. Azithromycin, ciprofloxacin, and cefix-
ime can be considered empirically in severe cases
of bloody diarrhea while awaiting stool culture
results. Antibacterial agents should be avoided
when enterohemorrhagic E. coli infection is clin-
ically suspected to avoid increasing the risk of
hemolytic uremic syndrome. Table 3 summarizes
antimicrobial agents for common pathogens caus-
ing bloody diarrhea, following the result of stool
culture.

Probiotics
Several studies that have been conducted on pro-
biotics in pediatric patients with acute bacterial
diarrhea found that probiotics (like Lactobacillus
rhamnosus GG, Saccharomyces boulardii, and
Lactobacillus reuteri) may be effective in reduc-
ing duration and severity of symptoms [24].

Prevention and Vaccination

Acute gastroenteritis can be prevented by meticu-
lous public and personal hygiene especially in
childcare facilities. Thorough cooking of meats
and poultry are recommended as well as avoid-
ance of unpasteurized milk. Breastfeeding should
be encouraged. Breast milk is rich in antibodies
and other factors protective against gastroenteri-
tis. Vaccines to prevent rotavirus and hepatitis A
infections are recommended. Rotavirus vaccine is
an orally administered live virus vaccine that is
given in two or three doses depending on the
specific vaccine administered.
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Kawasaki Disease

Definition/Background

Kawasaki disease (KD) is a systemic vasculitis
affecting small- and medium-sized blood vessels
and it is considered the leading cause of acquired
heart disease in industrialized countries [25].

Epidemiology

The estimated incidence of KD in North America
is �25 cases per 100,000 children [26]. The
highest incidence is reported in Japan where inci-
dence can reach 243.1 per 100,000 population

aged 0–4 years. This disease has a ratio of males
to females of �1.5:1 [27].

History and Physical Examination

Typically, children with KD are less than 5 years
old, but older children and rarely adolescents
can be affected. KD is characterized by persistent
fever for at least 5 days. In the absence of
appropriate therapy, fever can continue for
1–3 weeks [28].

Parents might describe redness and painful
swelling on the palms and soles of affected
children. After 2–3 weeks desquamation of the
fingers and toes takes place, which might extend

Table 3 Oral antimicrobial agents for bloody diarrhea in children based on infecting organism

Drug
Dose and
administration Duration Notes

Shigella Azithromycin 12mg/kg day 1
followed by
6 mg/kg daily for
days 2–5

5 days

Cefixime 8 mg/kg/day QD
or BID

5 days

TMP-SMX 8–10 mg/kg
(based upon TMP
component) BID

5 days If isolated strain is susceptible

Salmonella (nontyphoidal) TMP-SMX 8–10 mg/kg BID 7–10 days Their use should be preserved
for young infants, infants with
high fever and
immunocompromised children

Cefixime 8 mg/kg/day QD
or BID

7–10 days

Azithromycin 15 mg/kg day
1 followed by
10 mg/kg daily
days 2–5

5 days

Campylobacter Azithromycin 15 mg/kg day
1 followed by
10 mg/kg daily
days 2–5

5 days Effective if started in the first
3 days of disease onset

Entamoeba trophozoites Metronidazole 35–50 mg/kg/day
TID

7–10 days

Giardia Metronidazole 15mg/kg/day TID 5–7 days

Clostridioides
Difficile

Mild to
moderate

Metronidazole 30 mg/kg/day
QID

7–14 days

Severe
or
recurrent

Vancomycin 40 mg/kg/day
QID

10 days

Fidaxomicin 200 mg BID 10 days For children >6 years
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to palms and soles, and a couple of months later
Beau’s lines (deep transverse grooves across the
nails) might be noticed [25, 27].

The morphology of rash in KD may vary.
While diffuse maculopapular eruption is most
common, scarlatiniform rash, erythroderma, or
erythema multiforme-like rashes are also seen.
Less frequently urticarial rash can occur [26]. An
unusually severe form of psoriasis with plaques
and pustular features can rarely occur during
or after the acute KD illness [29]. Patients also
experience bilateral bulbar nonexudative conjunc-
tival injection which usually begins shortly after
the onset of fever and often spares the limbus.
Anterior uveitis may be observed by slit-lamp
examination during the first week of fever.

Signs and symptoms in the lips and oral
cavity include erythema, dryness, fissuring, peel-
ing, cracking, and bleeding of the lips; a “straw-
berry tongue,” with erythema and prominent
fungiform papillae; and diffuse erythema of the
oropharyngeal mucosa.

Cervical lymphadenopathy is the least com-
mon clinical feature. Lymph node swelling is usu-
ally unilateral, �1.5 cm in diameter, and confined
to the anterior cervical triangle [30]. In a small
subset of patients, lymph node findings may be
the most notable and sometimes they are the only
initial clinical finding, prompting a clinical diag-
nosis of bacterial lymphadenitis, and significantly
delaying KD diagnosis [30].

There is no specific test for KD. The diagnosis
is a clinical one [26].

Classic KD is diagnosed in the presence of
fever for at least 5 days (the day of fever onset is
taken as the first day of fever) together with at
least four of the five following principal clinical
features:

1. Erythema and cracking of lips, strawberry
tongue, and/or erythema of oral and pharyn-
geal mucosa

2. Bilateral bulbar conjunctival injection without
exudate

3. Rash: maculopapular, diffuse erythroderma, or
erythema multiforme-like

4. Erythema and edema of the hands and feet in
acute phase and/or periungual desquamation in
subacute phase

5. Cervical lymphadenopathy (�1.5 cm diame-
ter), usually unilateral

However, patients may not exhibit four or
more clinical features at once, rendering diagnosis
difficult. For example, some patients may present
with fever and meet two or three of the classic
criteria. These patients are considered to have
incomplete KD [28].

Laboratory and Imaging

As mentioned above, the diagnosis of KD is a
clinical one. However, initial laboratory evalua-
tion may be required when the clinical presenta-
tion does not meet the full criteria of complete KD
and it may include a complete blood count (CBC),
electrolyte panel, renal function testing, liver
enzymes, albumin, erythrocyte sedimentation
rate (ESR), C-reactive protein (CRP), and urinal-
ysis. Abnormal limits include Albumin 3 g/dL or
less, anemia for age, elevated ALT levels, platelets
>450,000, WBC count 15,000/mm3 or greater,
and sterile pyuria. Three or more positive labora-
tory criteria are supportive of a diagnosis of KD.

Echocardiography should be performed to
evaluate for coronary artery abnormalities or
involvement during the acute stage and it should
be repeated at 1–2 weeks and then 5–6 weeks after
disease onset. Transthoracic echocardiography
is the diagnostic imaging modality of choice
to screen for coronary aneurysms. MRI and
MRA may be used to image peripheral artery
aneurysms.

Cardiac stress testing for reversible ischemia is
indicated to assess the existence and functional
consequences of coronary artery abnormalities in
children with Kawasaki disease and coronary
aneurysms.
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Treatment

The goal of therapy in the acute phase of KD is
to reduce inflammation and arterial damage and
to prevent thrombosis in patients with coronary
artery abnormalities. The mainstay of initial
treatment for both complete and incomplete KD
is a single high dose of IVIG together with
acetylsalicylic acid (ASA). IVIG should be insti-
tuted as early as possible within the first 10 days
of illness marked by the onset of fever. Referral
to specialized care is warranted once KD is
suspected [26, 31].

Medications\Immunizations
and Chemoprophylaxis, Referrals,
and Counseling

Current long-term management protocols are
calibrated to the degree of coronary artery
involvement reflecting the known likelihood
of severe long-term cardiac complications.
Therefore, patients are managed according to
risk category [32].

Patient Education and Activation

Since affected children are at risk of complica-
tions throughout their lives, parents should be
educated to help their children adopt a healthy
lifestyle and to avoid cardiovascular risk factors,
including obesity, high-fat/high-calorie diets, sed-
entary lifestyle, alcohol use, and tobacco use, to
limit their already high cardiac risk.

Prevention

There are no known preventive measures for
Kawasaki disease. Approximately one patient in
every hundred cases may develop a recurrence.
Parents should be counseled that there is nothing
they could have done to prevent the disease.

Pinworms

Epidemiology

Pinworm infestation is one of the most common
parasitic infections seen by family physicians.
The infection is caused by a small, thin, white
roundworm called Enterobius vermicularis. Of
all age groups, school aged children are most at
risk for pinworm infections, particularly those
who live in close, crowded conditions [31].

Transmission

E. vermicularis is transmitted via the fecal oral
route. The cycle begins when the gravid adult
female worms lay their eggs on the perianal
folds. Scratching of the perianal area then leads
to autoinfection by transfer of infective eggs to
the mouth. Following ingestion, it takes about
1–2 months for the gravid adult female to mature
and migrate to the colon where it lays eggs around
the anus at night. Each female worm can produce
10,000 or more eggs. Since humans are the only
natural host, person-to-person transmission can
occur by eating food touched by contaminated
hands or by handling contaminated clothes or
bed linens or through contact with environmental
surfaces that are contaminated with eggs. In
addition, eggs may become airborne, inhaled,
and swallowed.

Clinical Presentation and Diagnosis

History and Physical Examination
Affected children usually present with complaints
of anal itching, also known as pruritus ani, which
is most severe at nighttime or in the early morn-
ing. Pinworms can also cause vulvar symptoms,
such as itching. Children with recurrent episodes
of vulvar itching, especially at night, should be
examined for pinworms. The worm count might
get so high that abdominal pain, nausea, and
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vomiting develop. Most patients, however, are
asymptomatic. Pinworms have also been linked
to appendicitis and Eosinophilic enterocolitis.
Adult pinworms may be found in normal and
inflamed appendices following surgical removal.
Urinary tract infections have also been described
in young girls with pinworms.

Laboratory and Imaging
The female pinworm (10 mm) can be seen in the
perianal region with the naked eye so parents can
simply look for the worms in the perianal region
2–3 h after the child wakes from sleep. Alternative
techniques such as the “scotch tape test” and
analyzing samples from under the fingernails
under a microscope can aid in the diagnosis. The
“scotch tape test” involves the use of a transparent
tape which is applied to the perianal area to collect
possible pinworm eggs around the anus first thing
in the morning. If a person is infected, the eggs on
the tape will be visible under a microscope. The
tape method should be conducted on three con-
secutive mornings right after the infected person
wakes up and before he/she bathes or washes the
perianal area [31, 33].

Treatment

It is important to simultaneously treat the entire
household for pinworms when a decision is made
to treat. Anthelmintics, such as mebendazole
(100 mg PO as a single dose), pyrantel pamoate
(11 mg (base)/kg PO not to exceed 1 g/dose), and
albendazole (400 mg PO � 1), are active against
Enterobius vermicularis. Any of these drugs are
given as a single initial dose, and then another
single dose of the same drug is given 2 weeks
later to prevent re-infection by adult worms that
hatch from eggs not killed by the first treatment
[31, 33].

Prevention

Children should be encouraged to wash their
hands with soap and warm water after using the
toilet and bathe every morning to help reduce the

number of eggs on the skin. In institutions,
day care centers, and schools, control of pin-
worm infections can be difficult, but mass drug
administration during an outbreak can be
successful [31].
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