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Acute infectious Diarrhea in Pediatirc Patients
Sang Hyuk Ma, M.D.

Department of Pediatrics, Fatima Hospital, Changwon, Korea

Acute diarrhea is one of the most common diseases that are seen in pediatric patients. In the man-
agement of acute diarrhea, several differential diagnostic criteria should be considered based on clini-
cal and/or laboratory findings. These criteria include: @ normal variant stool versus diarrhea @
infectious versus non-infectious condition and @ bacterial versus non-bacterial etiology. The use of
antibiotics should be considered to manage diarrhea caused by bacteria accompanying fever and
bloody diarrhea in the following cases: @ patients with serious clinical course, @ under three
months, @ immunocompromised patients, @ patients with nutritional deficiency and (& patients
presenting with moderate-to—severe dehydration. In patients presenting with the symptoms suspected
to be bacterial origin, whose clinical course is not serious, antibiotic therapy is not necessary. These
patients are easily manageable at OPD level. Moreover, except for some cases in which the use of
antibiotics is inevitable, pediatric diarrhea can be managed by providing the suitable foods alone with
no necessity of other specific drugs. Accordingly, it is crucial not so much to depend on the drugs
as to provide appropriate foods including oral rehydration solution(ORS) with no further episodes of
diarrhea. Special attention should be paid to the fact that younger pediatric patients will undergo nu-
tritional deficiency unless acute diarrhea is properly managed. (Korean J Pediatr 2005;48:235-250)
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Types of diarrhea in children

Acute diarrhea Chronic diarrhea(>2 weeks)
Acute bloody Persistent Severe malnutrition
diarrhea

& g
Acute watery
diarrhea

Fig. 1. Clinical types of diarrhea in early childhood.
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Table 1. Common and Uncommon Diarrhea Pathogens in
= o)A HAKparenteral diarrhea), &8 Ab&ol W& HAL Children Worldwide
904 AAlGatrogenic), FrEEUS 52 AAF &S 1H s} Children 5-12
ofof b, B3] 4ol uA AAle A4 Ea ol Aakol why Infant and toddlers vears old Adolescents
H 5ol ALY JhedE @el Fa J9F, Ag5A H2Es Common Rotavirus Calicivirus Calicivirus
dlojof 3t} Enteric adenovirus Giardia Campylobacter
Salmonella EPEC ETEC
= AdALO| Slojm = Shigella EHEC EHEC
20t 24 dAl9| Jlold 2R Campylobacter ETEC Salomonella
Yersinia Salmonella
Qolom= Al uolglzo] od 74 HUole] ok 122 Giardia Campylobacter Shigella
N — . Uncommon ETEC Yersinia B. cereus
HAEEA dRle] oF 1728 AARH MiEEA ke Fa k] Aeromonas Aeromonas C. difficile
o2% A9 AL A AT #EE AL GG FHle Plesiomonas C. difficile Yersinia
o8 MA}, AolA AAL, SAE oyary] So] dEA Yot C. difficile Rotavirus V. cholerae
Cryptosporidium E. histolytica

EPEC : enteropathogenic E. coli,

- 236 -

EHEC : enterohemorrhagic E.
coli, ETEC : enterotoxigenic E. coli
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Table 2. Viruses that Cause Diarrhea in Human
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0,
Virus Type and size Strain Seroprevalence(%o) Research diagnosis _A_V:illable for.
By age 2 By age 50 clinical diagnosis
Calicivirus ss RNA, 30 nm 3 genogroups, 25-70, strain  50-100, strain Antibody, antigen
many serotypes  dependent dependent by EIA, RT-PCR
and genotypes
Rotavirus ds RNA, 70 nm Group A with 100 group A 100 group A  Antibody, antigen  Antigen by EIA
14G, 20P types (25 group C) (50 group C) by EIA, RT-PCR
Group B, C
Astrovirus ss RNA, 30 nm 8 serotypes, 50 for 90-100 for Antibody, antigen  Antigen by EIA
most type 1 serotype 1 serotype 1 by EIA, RT-PCR
Adenovirus ds DNA, 75 nm Types 40 and 41 Antigen by EIA Antigen by EIA
Torovirus ds RNA, 120 nm EM, antibody
by HAI PGE
Picobirnavirus ds RNA PGE
Cytomegalovirus ds DNA, 150-200 nm 10 50 Tissue stains, PCR Tissue stains,
PCR
Epstein-Barr ds DNA, 150-200 nm 10 100 Tissue stains
virus
ss : Single-stranded, ds:double-stranded, EIA :enzyme immunoassay, RT-PCR :reverse transcriptase-polymerase chain reaction,
HAI : hemagglutinin inhibition, PGE : prostagladin E, EM : electron microscopy
Outer capsid protein¢! VP72 glycoprotein £ G-protein

Table 3. Diarrhea Caused by Viral Infections

Acute sporadic and endemic childhood and adult diarrhea

Rotavirus
Calicivirus
Astrovirus
Adenovirus
Torovirus

Epidemic diarrhea

Calicivirus
Astrovirus
Rotavirus
Adenovirus

Diarrhea in immunocompromised hosts
Cytomegalovirus

Epstein-Barr virus

Adenovirus
Astrovirus
Picornavirus
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Fig. 2. Left: Schematic representation of the rotavirus particle. Right: Surface representation of the three-dimensional structures
of the outer layer of the complete particle(left) and a particle(right) in which the outer layer and a small triangular portion of the

intermediate layer have been removed exposing the inner layer.
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1) B 1: A4 Foe] 2evp
5o wol b o] szl kW obrle] Aeld 54
Frequent I_oose stool
Diarrhea disease Normal variants
Ac_- e Chronic (}2 weeks)
Acute watery Acute bloody Persistent Malnl.!lrilion
Pathophysiology
-0Osmotic » Diagnosis
-Secretory
=Inflammatory * Treatment

Fig. 3. Diagnostic &

=Motility

therapeutic assessments of diarrhea dis-

ease in children.

Diarrhea/vomiting
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(1) gl At Aoy B5g =2 o
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gout, old TN wAglel e W Tl AF
- Fo)8 g&E BB A3S s 5 :
2) %9 =4 457 34 o, ARForhe
2Y o

g9 %

L

o)
AA

>1 day, dx_ehydration

Age <2
Fever with respiratpory symptoms
Vomiting & watery diarrhea

Likely viral
Rotavirus & Adenovirus assay

(+) (=)

T
Fever, urgency, tenesmus, bloody diarrhea

Additional information
Travel history
DCC attendance
Antibiotics use
Sexual history in adolescents
Weight loss
Immunosuppressed

Send stool for leukocytes

l (+) =)

Symtomatic Tx Consider Further investigation StoolforC & S
Travel history only if symptom persist
DCC outbreak
Immunosupressed +) (=)

Send stool for O & P
3 times
i
Consider
Giardia
E. Histolvtica
Cryptosporium
lsospora belli

Fig. 4. Algorithm for the investigation of infec
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Etiology Send stool for
Salmonelia C. difficile toxin
Campylobacter © & P for Amoeba
EHEC 0157:H7
Shigella

Y. Enterocolitica

tious diarrhea.
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Table 5. Acute Infectious Diarrhea Clinical Syndrome : Watery VS Dysentry

Watery Dysentric

Stool

Appearance Watery Bloody, Mucoid

Volume Increased : ++/+++ Increased : +/++

Number per day <10 >10

Reducing substance 0 to +++ 0

pH 5.0-75 6.0-75

Occult Blood Negative Positive

Fecal polymorphonuclear cells Absent or few Many
Mechanism Toxins reduced absorption Mucosal Invasion
Symptoms

Vomiting +++/+ +/—

Abdominal Pain +/— +++/++

Tenesmus ++/+

Anorexia +/— +++/++

Systemic illness symptom +/— ++/++
Complication

Dehydration Could be severe Mild

Others Acidosis, shock, electrolyte imbalance Rectal prolapse, seizure
Etiology Virus, ETEC, V. cholerae Shigella, Campylobacter, E. histolytica

Table 6. Broad Differential Diagnosis of the Child Presenting with Acute Diarrhea(with or without Vomiting) the Latter Diag-

noses are More Likely to Present Chronically

Category Examples
Infections Enteral; viral(commonest cause), bacterial, parasite
Non-enteral infection; (UTI, pneumonia, otitis media)
Surgical Appendicitis, intussusception, obstruction, short bowel syndrome

Systemic illness

Endocrinopathy (DM, hyperthyroidism, congenital adrenal hyperplasia, Addison’s disease,

hypoparathyroidism), immunodeficiency

Antibiotics associated
Miscellaneous
Dietary disturbance
Malabsorption
Inflammation
Idiopathic/psycogenic

Cystic fibrosis, celiac disease

Irritable bowel syndrome

While taking antibiotics and rarely pseudomembranous colitis
Constipation with overflow, toxins, hemolytic-uremic syndrome, toddler diarrhea, shild abuse
Food allergy/intolerance(lactose, cows’ milk protein), starvation stools

Ulcerative colitis/Crohn’s disease, Hirschsprung’s enterocolitis

NB; The following features may be indicative of diagnoses other than acute viral gastroenteritis : abdominal pain with tenderness/
guarding and/or bilious vomiting(surgical); pallor, jaundice, oligouria, bloody stoolthemolytic uremic syndrome); systemically un-
well, out of proportion to the level of dehydration(other infection, surgical, congenital adrenal hyperplasia, etc); shock
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Thirst

able to drink

not thirsty
Thirsty, drinks eagerly Pinch retracts slowly 5-10

Drinks normally
Very dry Drinks poorly or not

[e)
Mouth/
Tongue
Present Moist
Dry
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Tears

A7 27

Absent

¥

=3
Eyes
Normal
Sunken
Very sunken Absent
& dry

.

7)o} Aok

3

b’
restless, irritable

Restless, irritable
unconscious;

General condition
floppy

Well, alert

Table 7. Assess Degree of Dehydration
Severe dehydration Lethargic or

Signs and
symptoms

No signs of
dehydration
Some dehydration
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WHO-ORS 2.0 90 20 30 30
Pedialyte 2.5 45 20 35 30

Apple juice 11.9 0.43 25 — —
Coca~—cola 10.0 3.6 — — 134
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Water — 3 05 4 —
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Table 9. Status of Antidiarrheal Drugs in Children; Practice Parameters of American Academy of Pediatrcis Sub Committee on
Acute Gastroenteritis 1996

Drug Available evidence Mechanism Status

Loperamide - Well designed clinical trials have shown some beneficial Alter intestinal motility = Not recommended
effects in reducing volume
- However, effects are statistically significant, but not
clinically significant
- Unacceptably high rate of side effects viz., lethargy, ile-
us, respiratory depression and coma and death
Opiates - Hardly ant data supporting use Alter intestinal motility ~Not recommended
- High potential for toxicity including respiratory depres-
sion paralytic ileus and altered sensorium

Anticholinergic agents - High toxicity especially in infants and young children Alter intestinal motility = Not recommended
including respiratory depression and coma

Bismuth subsalicylate - No conclusive evidence to demonstrate decreased dura- Alteration of secretion
tion or frequency of diarrhea Not recommended
- Problem of adsorption of nutrients, enzymes and antibi-
otics

Lactobacillus - No consistent evidence demonstrating alteration in Alteration of intestinal  Currently not
course or frequency of diarrhea though isolated studies microflora recommended
have shown improvement in rotavirus diarrhea

Other agents - Octerotide, derivatives of berberine, clonidine, chloride Not recommended

channel blocker, calmodulin inhibitors and NSAID are
all considered experimental at this time
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