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Abstract

Background: Gastroenteritis is one of the major causes of morbidity and mortality among children, and it accounts for 18% of childhood death.
Conducting laboratory tests is challenging for these patients, and the validity of the laboratory studies in treatment and prognosis is in question.
Objectives: This study aimed to investigate the necessity of performing laboratory tests, and intended to reduce hospitalization costs.

Methods: Patients with moderate to severe dehydration due to gastroenteritis, who referred to the emergency ward of Amir Kabir hospital from
April to August 2008, were enrolled in this cross- sectional descriptive study. The routine lab tests, including complete blood cell, urine analysis,
stool exam and electrolytes were performed, and statistical analysis was done by SPSS software.

Results: Of the 610 patients, 0.3% had severe, 99.7% had moderate dehydration, and 42.78% were female. The lab results of the patients revealed the
following information: Blood sugar: 97.3%; sodium: 95.5%; potassium: 93.5%; blood creatinine: 95.4%; blood urea nitro: 87.9%; urine analysis: 90.7%;
urine culture: 96.8%; stool exam: 83.3%; white blood cell count: 87.7%. However, hemoglobin was found to be 77.4%, which was normal.
Conclusions: It is reasonable to evaluate blood urea nitrogen, potassium, and hemoglobin of children with gastroenteritis. Moreover, conducting
white blood cell, stool exam, and urine analysis is recommended for those with febrile gastroenteritis, especially in girls younger than two years of
age. Overall, conducting all the mentioned tests for these patients is not necessary as a routine, and decision should be made based on the clinical

condition of the patients and their doctors’ opinion.
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1. Background

Gastroenteritis is one of the major causes of morbid-
ity and mortality among children, and it is responsible for
18% of deaths in children. The prevalence of diarrhea for
each child is estimated to be 3.2 times per year (1). In the
U.S.,200 thousands hospitalization and 300 deaths related
to diarrhea are reported annually (1). Approximately, 80%
of its mortality occurs in children less than two years old,
and dehydration is the major cause of death. On the other
hand, inappetence is a side effect of diarrhea, resulting in
malnutrition and growth impairment (1, 2).

Gastroenteritis is caused by varying pathogens such as
bacteria, viruses and parasites; its presentation is differ-
ent depending on the organism and host’s defense mech-
anism, and it may present with fever or one of the fol-
lowing symptoms: Watery diarrhea, dysentery, chronic di-
arrhea, vomiting, abdominal cramps and extraintestinal
symptoms (3, 4). The diagnosis can be established by epi-
demiological evidence, clinical symptoms, or physical ex-
amination (5, 6). The diarrhea attacks could be dimin-
ished spontaneously and performing extra laboratory as-
sessments is not necessary in outpatient settings. How-
ever, it is controversial to perform Initial laboratory tests

such as complete blood count, electrolytes, BUN and Crand
analysis of urine and stool on hospitalized patients (1, 7).
Gastroenteritis is one of the major causes of morbid-
ity and mortality among children, and it accounts for 18%
of childhood death. Conducting laboratory tests is chal-
lenging for these patients, and the validity of the labora-
tory studies in treatment and prognosis is in question.

2. Objectives

This study aimed to investigate the necessity of per-
forming laboratory tests being routinely requested for pa-
tients with gastroenteritis and compare the results with
other studies (Medical Audit) to enhance patients’ treat-
ment and reduce the expenditure and hospitalization
costs.

3. Methods

In this cross-sectional prospective and descriptive
study, those children with moderate to severe dehydration,
who referred to Amir Kabir hospital from April to August
2008 due to gastroenteritis, were enrolled. Initially, his-
tory and physical examination were done accurately and
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then routine laboratory tests, including complete blood
red cell count, glucose, sodium level , potassium level,
blood urea nitrogen, creatinine, urine culture and stool ex-
amination were conducted. All children with moderate to
severe dehydration due to gastroenteritis were included.
However, those patients who were discharged from the
hospital with outpatient therapy, including ORS, or antibi-
otics or those whose laboratory tests were taken in labo-
ratories other than that of Amir Kabir hospital, were ex-
cluded.

Complete red cell count was conducted by cell-count
M59, measuring glucose level, using Pars Azma sugar kits
and spectrophotometry. Sodium and potassium levels
were checked, using flame photometry, and blood urea ni-
trogen was measured, using Pars Azma kits. Furthermore,
urine and stool samples evaluation was carried out manu-
ally by a determined individual under specific conditions.
Similarity of sampling procedure and laboratory condi-
tion was considered.

The test results were recorded, and the range of abnor-
mality was determined based on Nelson textbook of pedi-
atrics. Data were analyzed, using SPSS Version 20. Descrip-
tive statistics comprising of frequency, percentage, mean,
and standard deviation were utilized.

Patients’ name and information were privately
recorded, and no investment was imposed to the fam-
ilies. Tests were taken with the consent of patients and
their families. Helsinki declaration was considered in all
stages of the research. This research plan was confirmed
by the research ethics committee.

4. Results

Of the 610 patients with moderate to severe dehydra-
tion due to diarrhea and vomiting, 261 (42.78%) were fe-
male, and 472 (77%) were younger than two years of age.
Only two patients had severe dehydration and others had
moderate dehydration.

The lowest temperature was 36.5 degrees, and the high-
est was 40 degrees; 268 patients (43.9%) had a temperature
higher than 37.5 degree, while 342 patients (56.1%) had a
normal temperature.

Laboratory test measurements are displayed in Table 1.

5. Discussion

In this study, most patients were boys younger than
two years of age. The average body temperature among
patients was 37.6 degrees, and the majority of the patients
had normal temperature. In cases with fever, at least one
of the following tests: urine, stool or WBC was abnormal.

However, some patients might have been afebrile due to
pyretic drug administration by parents at home.

Patients’ blood sugar test revealed normal levels of
sugar for the majority of the patients. Based on the results,
only nine patients were diagnosed with hypoglycemia and
eight with hyperglycemia. As the normal percentage of
blood sugar is about 97.3%, blood sugar was not measured
in these patients. Measuring blood sugar in gastroenteri-
tis patients has not been discussed in pediatrics reference
books or other articles.

The majority of the patients had normal serum
sodium, which is similar to the study of Yilmaz et al. (8).
Hayajneh WA et al. (9) found that serum urea, creatinine,
sodium, potassium, and glucose were useful indepen-
dently in children presenting with gastroenteritis, and
serum urea was found to be the best among all. King et
al. (7) indicated that serum electrolytes assessment is
not necessary for acute diarrhea. However, in our study,
only a small proportion of patients had abnormal serum
potassium, and hyperkalemia might have been due to a
technical error during the sampling (for example, hemol-
ysis due to the child’s sudden movement of forearm).
Considering the fact that severe gastroenteritis results in
severe dehydration, it is logical to evaluate serum elec-
trolytes. In our case, considering the size of our sample,
the majority of our patients were suffering from moderate
dehydration (1).

According to the results, the majority of the cases had
normal WBC, while 44 patients had leukocytosis and 24
were febrile. Therefore, it seems logical to evaluate WBC
in febrile gastroenteritis patients. The topic of evaluation
of initial tests for moderate to severe diarrhea has been
pointed out in previous studies. However, leukocytosis
may occur following stress (1). In addition, the study of
white blood cells has no validity in proving or disproving
diarrhea and vomiting, but it is usually used to determine
the underlying causes of fever, like other children’s’ infec-
tious diseases.

High blood urea nitrogen can be explained and justi-
fied with the child’s fever and dehydration. It should be
noted that most patients with high blood urea nitrogen
were febrile (66%). Teach SJ et al. (10) found that serum
BUN/cr and serum uric acid were significantly associated
with increasing fluid deficit. Yilmaz et al. (8) stated that
the amount of blood urea was related to the level of dehy-
dration, while they found no relationship between sodium
and degree of dehydration. In the study of Bonadio WA et
al. (11), BUN concentration was not a useful assessment for
hydration status in children with dehydration due to gas-
troenteritis.

Almost all the patients had normal hemoglobin, while
131 (21.6%) had anemia. Complete blood count, especially
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Table 1. Distribution of Laboratory Tests in Patients with Dehydration Due to Gastroenteritis

Laboratory Test Frequency (%)
Blood sugar, 43 - 286 mg/dL
Hypoglycemia 9(1.5)
Hyperglycemic 8(12)
Sodium, 123 - 171 meq/dL
Hyponatremia 24(3.9)
Hypernatremia 4(0.6)
Potassium, 2.6 - 8.0 meq [ dL
Hypokalemia 2(03)
Hyperkalemia 38(6.1)
White blood cell, 2890 - 27000
Leukopenia 32(5.4)
Female 17(53)
< 2yearsold 24(75)
Fever 18 (56)
Leukocytosis 44 (6.8)
Female 16 (26)
< 2yearsold 33(75)
Fever 24 (54)
Hemoglobin, 6.9 - 21 mg/dL
Anemia 131(8.3)
Female 59 (45)
< 2yearsold 126 (96.2)
High hemoglobin 7(11)
Blood urea nitrogen, maximum =121
High level 51(8.3)
BUN
Female 17(33)
< 2years old 37(64)
Fever 34(66)
Serum creatinine, maximum =7.1
High level serum creatinine 29(4.6)
Urine analysis
Abnormal U/A 57(9.3)
Female 39(68)
< 2yearsold 49(86)
Fever 37(64)
Positive urine culture 20(3.2)
Stool exams
Abnormal S[E 102 (16.7)
Female 40(39)
< 2yearsold 72(70)
Fever 53 (51)

hemoglobin, is a preliminary evaluation of moderate to
severe diarrhea, and is a good criterion for determining
the degree of dehydration in the absence of hemorrhagic
source (1,12).

Active urine analysis (urinary tract infection) was re-
ported in 57 patients, and 20 had positive urine culture.
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Fallahzadeh et al. (13) addressed that urine analysis should
be recommended only for children with fever or for girls
aged 5 to 15 months. In our study, the majority of the pa-
tients with UTI were febrile and were female aged less than
two years. In the study of Vargas Origel et al. (14), of the
35 infants, only one (3%) showed the mentioned relation-
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ship. In addition, urinalysis (U/A) could be used to deter-
mine the exact weight of urine in moderate and severe di-
arrhea as an indicator of hydration status (1, 4, 15). Caleb
K.King et al. (7) found that certain laboratory studies such
as complete blood counts, urine, and blood cultures might
be important when the underlying diagnosis is unclear or
diagnoses other than acute gastroenteritis, such as sepsis
or urinary tract infection, are a concern.

Stool cultures are done in cases of dysentery, but not
in acute, watery diarrhea for healthy patients (7). Micro-
biological stool examination is an essential test to detect
suspicious conditions for acute and severe diarrhea, and is
considered as a significant step in evaluating patients with
chronic diarrhea (1). Significant proportion of patients in
this study had abnormal stool results, and more than half
of them had a fever. It is worth mentioning that almost all
of them were male and under two years of age.

Vega et al. (16) suggested that physicians should not
rely solely on clinical assessment to rule out severe dehy-
dration in children, and that obtaining a serum bicarbon-
ate may improve the accuracy of predicting serious dehy-
dration.

5.1. Conclusion

Serum BUN/cr and serum uric acid were significantly
associated with increasing fluid deficit (10). White blood
cell testis recommended for children with febrile diarrhea
(1,12). Positive stool results on the mentioned factors high-
light the importance of conducting the SJE as a diagnostic
tool for the diagnosis of the mechanism of diarrhea (in-
flammatory, or non-inflammatory). According to studies
on active UJA and its relationship to diarrhea, it is recom-
mended to perform urinalysis and urine culture for girls
under two years of age with fever, who are suffering from
diarrhea (13, 14).

Theresults of our study suggest that Hb should be stud-
ied in all patients to treat patients with anemia. As anemia
makes a person susceptible to infectious diseases, it is rec-
ommended to solve this problem. Additionally, based on
the results obtained in our study, there is no need to per-
form any other routine tests for those patients with diar-
rhea and moderate dehydration, and decision should be
made based on the clinical condition of the patients and
their doctors’ opinion.
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