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Abstract
Acute diarrhea is a leading cause of illness in developing countries. About seventeen of per cent Libyan children suffer from

diarrhea. Diarrhea causes about 12% of mortalities in children aged 0 - 5 years. The aim of this study is to estimate to estimate the
types and the degree of dehydration and to find out the correlation between types and degree of dehydration and contributing risk
factors. Seasonal variations were studied also. A retrospective study was done on all children patients admitted to Tripoli pediatric

hospital during the year 2006 (from 01/01/2006 to 31/12/2006) complaining of acute diarrheal diseases, age group (one month to
60 months), with exclusion of bloody diarrhea. All the cases were evaluated for their clinical presentation and laboratory results. The

results of the study was summarized as following: total were 675 admitted patients diagnosed as acute diarrhea which was (14.91%)
out of the total admission (4526 patients) to this hospital during that year. 408 males, accounts for (60.44%), females were 267 pa-

tients (39.56%). Moderate dehydration was the commonest type of dehydration (374 patients = 55.44%), followed by severe type
(239 child = 35.4%) the least was mild dehydration (62 patients = 9.2%). Regarding the types of dehydration isonatremic dehydra-

tion was the commonest (458 patients 67.85%), followed by hypertonic dehydration (121 patients = 17.93%), the least was hyponatremic type (96 patients = 14.22%). Out of these children patients 8 children died (1.19%) due to complication of acute diarrhea
except one child who got other major contributing cause of mortality. The peak of the acute diarrheal disease in this studied group

was during winter and spring (months 2, 3, 4), total patients were (276 child 40.89%), Low incidence was reported during summer
and early autumn (113 child 16.74%).

So, we can conclude from our study that acute diarrheal diseases is a common problem and a common cause of emergency admis-

sion to hospitals, especially those with moderate isotonic dehydration followed by severe isotonic type. Mild hypernatremic dehydration was the least. Dehydration is a major risk factor especially in association with other significant illness. A lower incidence of
hypertonic dehydration was reported in this study compared with our previous one.
We recommend that more orientation about mild hypertonic dehydration clinically.

Further studies are required to identify the etiologies of diarrhea in Libyan children especially during the peak seasons and their

complications.

The value of ROTA virus vaccination is still to be further evaluated by multicentre studies.
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Introduction
Worldwide there are an estimated one billion episodes of and

3.3 million deaths due to diarrhea each year among children aged
less than 5 years. In the developed world gastroenteritis is common and usually mild but should not be underestimated [1]. Acute
infantile diarrhea are mostly caused by microbial organisms. Im-

portant causes are viruses, bacteria, protozoa. The five common
organisms most frequently associated with diarrhea increase motility especially in in young children are: Rota virus, ETEC, Shigella,

Campylobacter jejuni and Cryptosporidium. In 20 - 30% of diarrheal

cases, no specific pathogens could be identified, while in the other

75% of cases of infective diarrhea a pathogen can be identified
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in the stool when all available diagnostic methods are used [1,2].
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Isotonic, hypertonic (hypernatremic) or Hypotonic (Hypona-

Other causes of diarrhea include: Lactose intolerance. Feeding

tremic) depends on serum sodium result normal range (130 - 150

infections elsewhere in the body e.g. pneumonia or otitis media. the

excessive potassium loss in stool and acidosis [8]. Metabolic aci-

problems. Formula fed infants. Weaning feeds, exposure to insec-

ticides and heavy metallic poisoning. Diarrhea present with other
mechanism of which is still obscure. primary mechanism in patho-

genesis of diarrhea could be secretory, osmotic, decrease surface
area, increase motility and mucosal invasion. The mechanisms of
diarrhea differ with the infective agent. The organism may Invade

the mucosa, causing inflammation of the lamina, produce cytotox-

ins that disrupt cell function and protein synthesis, secrete an enterotoxin that alters cellular salt and water balance yet leaves the
cell morphology undisturbed. Adherence to the mucosal surface,

disrupting normal cell function [3]. About 75% of fluid ingested,

mEq/L) [2]. Hypokalemia means serum potassium less than 3.5

mEq/L. It is a common finding in acute infantile diarrhea due to
dosis (Base-deficit acidosis) is another complication, every dehy-

drated case is potentially acidotic. Seizures do complicate diarrhea
and dehydration due to metabolic disturbance, fever and systemic
upset [9-11]. Gastrointestinal complications also occur such as

secondary carbohydrate malabsorption or intolerance, protein
intolerance and protein losing enteropathy, persistent diarrhea
pseudomembranous colitis may complicate antibiotics particu-

larly neomycin, intestinal perforation and toxic mega colon may

complicate shigella [3]. Rectal prolapse can complicate shigellosis

which includes the gastric, pancreaticobiliary and intestinal secre-

and chronic diarrhea in wasted children. A very close interaction

is done in the tip cells of the microvilli. This is an active process us-

trition. This is because nutrient requirements are increased during

tions, is reabsorbed by the small intestine and about 24% by the

large intestine. Primary absorption of water in the small intestine

ing sodium-glucose and sodium-amino acid transporters. Sodium
and chloride ions are exchanged actively for hydrogen and bicar-

bonate ions, maintaining both electro neutrality and pH homeostasis. An active intracellular pumps then pumps the excess sodium

into the blood stream and the chloride back into the lumen [3,4].
It is estimated that diarrhea is responsible for about four million
deaths each year largely amongst children less than two years old.

Death occurred mainly due to the gross defects in diagnosis and

management of complications [5,6]. Dehydration is caused by the

loss of water and electrolytes in the liquid stool and vomits’. Fever
can cause an additional loss of water. Dehydration can lead to hypo-

volemia, cardiovascular collapse, and death if not treated promptly

[5,7]. Due to clinical signs dehydration is classified to mild, moderate or severe. Type of dehydration depends on WHO chart which is
shown in figure.

exists between diarrhea and malnutrition. Persistent diarrhea or
repeated attacks of acute diarrhea can lead to or aggravate malnudiarrhea (as in any other infection) whereas nutrient intake and

absorption are usually decreased due to vomiting and unnecessary

dietary restrictions. Malnutrition also contributes substantially
to the problem of diarrhea. The incidence of diarrhea in severely

malnourished children is threefold that in well nourished children.
Moreover, diarrhea in malnourished children runs a more severe

and longer lasting course with more risk of complications and

higher (fourfold) mortality [1-3]. Disseminated intravascular co-

agulation (DIC): Which is supposed to be precipitated by acidosis,
hemoconcentration and possibly by endothelial damage (vasculi-

tis) is another complication of acute gastroenteritis, there may be a

widespread thrombosis affecting especially the lungs and kidneys.
Clinically, DIC presents with bleeding tendency together with cuta-

neous tissues [12]. Treatment of acute diarrheal disease depends
on early diagnosis and proper fluid therapy either orally using ORS
or through intravenous line with proper fluid.

Materials and Methods

This study was conducted on Libyan children admitted to Alg-

ala-children (Teaching-Hospital) in Tripoli during from 1/1/2006
to 31/12/ 2006.

The study was designed to study three groups of children:
•
•
•

Figure

Group I: Mildly dehydrated children.

Group II: Moderately dehydrated children
Group III: Severely dehydrated children.

The cases were selected to fulfil the following criteria:
Inclusion criteria:
•

Age range: ≥ one month to ≤ 60 months.
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•
•

Complaint: Acute diarrhea for 2 - 3 and ≤ 14 days duration
with or without vomiting.
Degree of dehydration: Mild, moderate and severe grades.

Exclusion criteria:
•
•

Children with overt signs of severe protein calorie malnutrition.
Children with bloody diarrhea.

All cases were subjected to the following discussed below.

Clinical evaluation: *Detailed history taking and a full clinical

examination degree of dehydration, presence of malnutrition, se-

73

b.

Blood pH and bicarbonate by ABL2, Acid base laboratory [9].

d.

Random blood sugar [17].

c.

e.

Complete blood picture including, platelets count by coulter
method [16].
Blood urea [18].

Results

Total admitted patients diagnosed as acute diarrhea were 675,

which accounts (14.91 %) out of the total admission (4526 patients) to this hospital during that year as shown in figure 1.

vere infection and place of living, housing water supply.
Assessment of dehydration [3]

Mild
(< 5%)

Dehydration
(loss in body
weight, %)
Moderate
(5 - 9%)

Heart rate

Normal

Increased

Blood pressure

Normal

Normal or
reduced

Skin

Normal

Dry

Dry

Normal slightly
depressed

Extremities

Perfused

Delayed capillary refill

Urine output

Slightly
decreased

Decreased

Mental
status

Thirst

Normal

Slightly
increased

Greatly reduced

Decreased turgor

Normal
Slightly
dry

Tachycardia/
bradycardia in pre
arrest situation

Decreased
turgor

Fontanelle

Mucous
membrane

Severe (> 10%)

Sunken

Figure 1: Distribution of gastroenteritis (GE) patients among the
total admitted children.

Regarding gender 408 child were males which accounts for

(60.44%) while females were 267 patients which correlate to
(39.56%) as shown in figure 2.

Cool, mottled

Normal or
lethargic

Lethargy, coma

Increased

Greatly increased

Absent

Laboratory evaluation

All groups (dehydrated and control) were subjected to the fol-

lowing investigations before the start of either ORS or infusion
therapy for the dehydrated groups:
1.

Serum electrolytes and acid-base profile:
a.

Figure 2: Distribution of patients regarding gender.

Serum sodium and potassium by stat/ion system made
by technicom [8].
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Moderate dehydration was the commonest type of dehydra-

tion (374 patients = 55.44%), followed by severe type (239 child
= 35.4%) the least was mild dehydration (62 patients = 9.2%) as
shown in figure 3.
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dence was reported during summer and early autumn (113 child
16.74%).

Discussion
The present study had been conducted on 675 Libyan children

suffering of acute diarrhea with (374) moderately dehydrated
child, severe dehydrated children were (239) and mildly dehy-

drated children were the least 62 patients. They were investigated
for electrolytes profile, some metabolic, haematological changes
before the start of either oral or infusion therapy.

Isonatremic dehydration was the commonest (458 patients

67.85%), followed by hypertonic dehydration the least was hy-

ponatremic type (96 patients = 14.22%). The serum sodium was
higher in 121 dehydrated child which account to 17.93%. Hyper-

natremia was reported in Libyan children (< 5 years) to be 10%

Figure 3: Distribution of degrees of dehydration among studied
children.

Regarding the types of dehydration isonatremic dehydration

was the commonest (458 patients 67.85%), followed by hypertonic
dehydration (121patients = 17.93%), the least was hyponatremic
type (96 patients = 14.22%) as shown in figure 4.

in Bengazi [17] and 2% in Algala Hospital [18]. Higher percentage

of hypernatremia was reported 1999 (41%) in a sample of Libyan
children.

The slightly higher percentage of hypernatremia among Lib-

yan infants in the present work, compared to international value
(15%), it may be attributed to the following possibilities:
a.

b.

High salt load of the under water resources mentioned by
some references [7]. Although, the complete chemical analysis of water samples derived from 4 different areas in Libya
were found to be suitable for drinking.
The usual ORS sodium content seems to be invalid for Libyan
circumstances and a low sodium ORS should be carried out.

The hazard of hyperconcentrated ORS is found to be 13% of the

according to ALMCHS.

Mean serum potassium was significantly higher among moder-

ately dehydrate infants when matched with both mild and severely
dehydrated cases. The rise of potassium fall within the normal
range (3.5 - 5.5 mEq/L).
Figure 4: Types of dehydration.
Out of these children patients 8 children died (1.19%) due to

complication of acute diarrhea except one child who got other
major contributing cause of mortality. The peak of the acute diar-

rheal disease in this studied group was during winter and spring
(months 2, 3, 4), total patients were (276 child 40.89%), low inci-

However, hyperpotassium (> 5.5 mEq/L) was obtained in some

cases in the present work This finding could be attributed to hemoconcentration, intracellular shift of excess hydrogen ions replacing
the intracellular potassium and lastly due to prerenal failure (hy-

poperfused kidneys in dehydration). On the other hand hypopo-

tassemia was detected in some cases (< 3.5 mEq/L) in the present
work. It seems that the potassium loss in diarrheal stools had exceed the previously mentioned factors that augment potassium in
the serum of the dehydrated cases [2].
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Acidosis (pH < 7.33) was detected in all severely dehydrated

patients and in some cases out of children with moderate the present work. Usually every dehydrated case is considered potentially
acidotic by different investigations.

Conclusion

So, we can conclude from our study that acute diarrheal diseases is
•

•
•
•
•
•

A common problem and a common cause of emergency admission to hospitals, especially those with moderate isotonic
dehydration followed by severe isotonic type.
Mild hypernatremic dehydration was the least.

Dehydration is a major risk factor especially in association
with other significant illness.
A lower incidence of hypertonic dehydration was reported in
this study compared with our previous one.

we recommend that more orientation about mild hypertonic
dehydration clinically.

Further studies are required to identify the etiologies of diarrhea in Libyan children especially during the peak seasons
and their complications.

Recommendation
•
•

•

We recommend that more orientation about mild hypertonic
dehydration clinically.

Further studies are required to identify the etiologies of diarrhea in Libyan children especially during the peak seasons and
their complications.
The value of ROTA virus vaccination is still to be further evaluated by multicentre studies.
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