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Table 387.1 | Etiologies of Viral Gastroenteritis

ETIOLOGY

Caliciviruses
(including
noroviruses and
sapoviruses)

Rotavirus
(groups A-C),
astrovirus, and
enteric
adenovirus
(serotypes 40
and 41)

SARS-CoV-2

INCUBATION
PERIOD

12-48 hr

2-4 days

2-14 days

SIGNS AND
SYMPTOMS

Nausea, vomiting,
abdominal
cramping, diarrhea,
fever, myalgia, and
some headache

Often begins with
vomiting, followed
by watery diarrhea,
low-grade fever

Acute COVID-19:
Fever, chills, cough,
shortness of breath,
difficulty breathing,
fatigue, myalgia,
headache, anosmia,
dysgeusia, sore
throat, congestion,
runny nose, nausea,
vomiting, diarrhea is
usually nonbloody
but may be blood
tinged

MIS-C: fever,
abdominal pain,
vomiting, diarrhea,
rash,
conjunctivitis,
dizziness or
light-headedness

DURATION OF
ILLNESS

1-3 days

3-8 days

Acute COVID-19:

May be self-
limited, less
than 2 wk
Prolonged
symptoms may
last months
(e.g., fatigue,
anosmia,
dysgeusia)
MIS-C: unclear;
often fatal if
untreated

PRINCIPAL
VEHICLE AND
TRANSMISSION

Person-to-person
(fecal-oral and
aerosolized
vomit), and
food, water,
and fomites
contaminated
with human feces

Person-to-person
(fecal-oral),
fomites

Aerosol
transmission of
rotavirus may be
possible

Respiratory
aerosols and
droplets; airborne
precautions
recommended

RISK FACTORS

Very contagious
(chlorine and
heat resistant);
produces large
outbreaks in
closed settings
such as cruise
ships, daycares,
schools, and
restaurants

Shellfish

Nearly all infants
and children
worldwide
were infected
by 2 yr of age
before vaccine
introduction

Unvaccinated
immune status

Local
epidemiology
and lack of
transmission
mitigating
precautions

COMMERCIALLY
AVAILABLE
DIAGNOSTIC TEST

Multiplex PCR

RT-qPCR of stool
and vomit is the
preferred method
for outbreak
investigation,
available in public
health laboratories

Immunoassays for
norovirus have
poor sensitivity

Norovirus
genotyping (Gl and
Gll) is performed
by CDC

Multiplex PCR

Immunoassays for
rotavirus and
enteric adenovirus

RT-PCR (may be
included in a
multiplex PCR)

Antigen
immunoassay

Serology (may be
useful for the
diagnosis of MIS-C
but not for acute
COVID-19)

Note: Commercially available denotes that the diagnostic tests have been cleared by the U.S. Food and Drug Administration
RT, Real-time reverse transcriptase; PCR, polymerase chain reaction; CDC, Centers for Disease Control and Prevention; MIS-C, multisystem inflammatory syndrome in children
Adapted from Centers for Disease Control and Prevention: Diagnosis and management of foodborne illnesses. MMWR. 2004;53(RR-4):1-33
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Table 389.1 | Diagnostic Criteria for Infant Regurgitation

Must include both of the following in otherwise healthy infants 3wk
to 12mo of age:

1. Regurgitation 2 or more times per day for 3 or more weeks
2. No retching, hematemesis, aspiration, apnea, failure to thrive,
feeding or swallowing difficulties, or abnormal posturing

From Benninga MA, Nurko S, Faure C, etal. Childhood functional gastrointestinal
disorders: neonate/toddler. Gastroenterology. 2016;150(6):1443-1455.e2.
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Table 389.2 | Diagnostic Criteria for Infant Rumination

Syndrome

Must include all of the following for at least 2mo:

1. Repetitive contractions of the abdominal muscles, diaphragm,
and tongue

2. Effortless regurgitation of gastric contents, which are either
expelled from the mouth or rechewed and reswallowed

3. Three or more of the following:

da.

b.

c.
d.

Onset between 3 and 8 mo

Does not respond to management for gastroesophageal reflux
disease and regurgitation

Unaccompanied by signs of distress

Does not occur during sleep and when the infant is interacting
with individuals in the environment

-

E

From Benninga MA, Nurko S, Faure C, etal. Childhood functional gastrointestinal
disorders: neonate/toddler. Gastroenterology. 2016;150(6):1443-1455.e2.
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Glands of the Endocrine System

o A
Thyroid gland
(back view)

Pancreas

7
Testes (male)

Ovaries (female)

Fig. 397.1 CT appearance of the pancreas in a patient with Shwachman-Diamond syndrome. Note that the pancreas (arrow) retains a
typical size and shape, but it is highly fatty and therefore appears as a very low-density structure. (Courtesy Prof. Peter Durie, Hospital

for Sick Children, Toronto, Ontario.)
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Neonatal
cholestasis
Y Y
Extrahepatic Intrahepatic
bile ducts bile ducts
Y Y Y Y Y Y Y
Dysfunctional
S Choledochal Gallstones Bile duct E::;ﬁcmuladr plasma Hepatocellular
y atresia malformation and sludge paucity flow membrane injury
transporters
Y Y Y Y
Infection Drugs Ll TUERERE Irc:g::t)rmegra'f
of metabolism T e,

Fig. 404.1 Conceptual approach to neonatal cholestasis. There are areas of overlap: patients with biliary atresia will have some degree
of intrahepatic/hepatocellular injury. Additional patients with “idiopathic” neonatal hepatitis may be determined in the future to be
related to an enzyme or membrane transporter defect.

(S T S9lrhe )lme DY

159l y0 6351 layd 3 paniels

ali solyhe (6551 Lanti w039 4 L 395 (GaSUSs (sshho 5)lre 3l clo esle ST lae S5 ol S5 5
D9 s

ROUX-) 634, b 5g055ml] <SG g 09 oo 7,5 (65,51 o il (Kasai hepatoportoenterostomy) slulS >, o lastiwl oyl o
B9 2Lk has by B oo )8 s Jl 35 oS BL e 4o (€N-Y jejunostomy

5 plasl (535, Ve 5l Gy 2l o 330n ol o gl e Sl Sl Slamr (2 5 ot ol

159l ko 6351 65558 sloaoliy
il g oS Las 0 g b g ad 5g, £ ) sla e ialidl el (el o (stool card) 5, o gsue 5 S ye

U"‘)f" L) ‘5|4LL'>).0 99 ‘SMU)Q
Agi 5l Sl 70 B 0555365 (g psher (o 15l Al o

9k g (il O jgo 0 (Siaa Vo cud 1S5 ipg0 al> o

tg 55 ylogny
Ll 00 bl &9l yro 6))-;‘ &ly 6@La.».>| 5 ool 6,5 )k laaeas (¥ 5losig pellie (WS i) MMPY

10¥



Fo$ d.ms
Section 406

G929 il

.oo)fge Glol:u: 6LQL».».C 9 Syl (§9)) A_A.CLJ aS <« &) 4
Shgolad ( Jegilol o JKagilin (¥

Dol so 0 ey HCV s HBV slacisac j0 a5 coyi,l o ol) Jie oS 15 pidle (Y

o bl g oidle

i (soigy skt e 1601365 0599 )

5,5 0l askions (b ) _ E-COlI & g5 e (e e

o 52995 CMV HSV e ¢ cots 35,5 CF <y 5 51 01 35008 S gilie Jle
S5l slocunS - g5lyho 5551 1 Sengilil e

(SO o Sl Y
HLH _casl &S — ST 6 Lo = JRA - yseaalsil cailn o = ads) e 15l CaiidIS = 55l g, Sl

Table 406.1 | Features of the Hepatotropic Viruses

HAV HBV HCV HDV HEV
VIROLOGY RNA DNA RNA RNA RNA
Incubation (days)  15-19 60-180 14-160 21-42 21-63
Transmission !
Parenteral Rare Yes Yes Yes No
Fecal-oral Yes No No No Yes
Sexual No Yes Rare Yes No
Perinatal No Yes Uncommon Yes No
(5-15%)
Chronic infection No Yes Yes Yes No
Fulminant disease Rare Yes Rare Yes Yes

HAV, Hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus; HDV, hepatitis D
virus; HEV, hepatitis E virus.



Table 406.2 | Causes and Differential Diagnosis of Hepatitis in Children

INFECTIOUS
Hepatotropic viruses
HAV
HBV
HCV
HEV
HDV
HFV
HGV
TT virus
Non-hepatitis A-E viruses

SYSTEMIC INFECTION THAT MAY INCLUDE HEPATITIS

Adenovirus

Arbovirus

Coxsackievirus
Cytomegalovirus

Dengue virus

Enterovirus

Epstein-Barr virus

Herpes simplex viruses (1, 2, 6)
Human immunodeficiency virus
Lassa fever

Paramyxovirus (measles)
Parvovirus

Rubella

Varicella-zoster

Yellow fever

Unknown

NONVIRAL LIVER INFECTIONS
Abscess

Amebiasis

Bacterial sepsis

Brucellosis

Fitz-Hugh-Curtis syndrome
Histoplasmosis

Leptospirosis

Syphilis

Tuberculosis

Other

AUTOIMMUNE/INFLAMMATORY

Chronic autoimmune hepatitis

Other (e.g., systemic lupus erythematosus, juvenile idiopathic arthritis)
Celiac disease

Hemophagocytic lymphohistiocytosis

METABOLIC

a-Antitrypsin deficiency

Glycogen storage disease

Tyrosinemia

Wilson disease

Other
TOXIC

latrogenic/drug induced (e.g., acetaminophen)

Environmental (e.g., pesticides)

Mushroom poisoning

Hepatotoxic herbal agents (pyrrolizidine alkaloids, other toxins)

ANATOMIC
Choledochal cyst
Biliary atresia

Other

HEMODYNAMIC
Shock

Congestive heart failure
Budd-Chiari syndrome
Venoocclusive disease

Other

NONALCOHOLIC FATTY LIVER DISEASE
|diopathic

Sclerosing cholangitis

Reye syndrome

Other

Modified from Wyllie R, Hyams JS, Kay M, eds. Pediatric Gastrointestinal and Liver Disease, 6th ed. Philadelphia: Elsevier; 2021: Box 75.1, p. 820.
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Table 412.1

Hepatic Encephalopathy in Pediatric Acute Liver Failure

CLINICAL REFLEXES NEUROLOGIC SIGNS EEG CHANGES
0 None Normal None Normal
| Infant/child Inconsolable, crying, inattention to Normal or Difficult or impossible to Normal or diffuse
task, parents describe child as "not  hyperreflexia assess slowing to theta
acting like self” rhythm, triphasic
Adolescent/young Confused, mood changes, altered Normal Tremor, apraxia, impaired waves
adult sleep habits, forgetful handwriting
I Infant/child Inconsolable, crying, inattention to Normal or Difficult or impossible to Abnormal, generalized
task, parents describe child as "not  hyperreflexia assess slowing, triphasic
acting like self” waves
Adolescent/young Drowsy, inappropriate behavior, Hyperreflexia Dysarthria, ataxia
adult decreased inhibitions
Il Infant/child Somnolence, stupor, combativeness  Hyperreflexia Difficult or impossible to Abnormal, generalized
assess slowing, triphasic
Adolescent/young Stuporous, obeys simple commands  Hyperreflexia, (+) Rigidity waves
adult Babinski
Y Infant/child Comatose, arouses with painful Absent Decerebrate or decorticate  Abnormal, very slow,
stimuli (IVa) or no response (IVb) delta activity
Adolescent/young Comatose, arouses with painful Absent Decerebrate or decorticate
adult stimuli (IVa) or no response
EEG, Electroencephalography.
Modified from Squires RH Jr. Acute liver failure in children. Semin Liver Dis. 2008;28(2):157-166. Table 1.
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