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Abstract

Background: Acute gastroenteritis (AGE) is a potential life-threatening condition in young children.
Objectives: Our aim was to assess hepatic enzymes levels in children with AGE and severe dehydration (> 10%).
Methods: We enrolled 138 children with AGE admitted to the Amir-Al-Momenin Hospital of Zabol city in 2016. Children with severe
dehydration (> 10%), according to the Vesikari score, were included. Complete blood count, selected inflammatory markers, and
hepatic enzymes were investigated.
Results: Males and females comprised 89 (64.5%) and 49 (35.5%) of the cases, respectively. The mean age was 3 ± 2.7 years old. Con-
comitant aspartate aminotransferase (AST) and alanine aminotransferase (ALT) elevation and isolated AST elevation were observed
in 22 (15.9%) and 60 (43.5%) of the patients, respectively. Normal AST and ALT levels were observed in 56 (40.6%) of the patients. The
AST level significantly correlated with age (r = -0.230, P = 0.007) and platelet count (r = 0.184, P =0.03). Significant correlations were
also detected between ALT level and age (r = -0.230, P = 0.007), ESR (r = -0.240, P = 0.03), and K+ level (r = 0.244, P = 0.03).
Conclusions: Our results highlighted relatively high frequency of elevated liver enzymes in severely dehydrated children with AGE.
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1. Background

The frequency of acute gastroenteritis (AGE) in chil-
dren has dramatically increased in recent years; AGE in
children can be associated with severe diarrhea and dehy-
dration leading to a dire critical condition (1). AGE is de-
fined as ≥ 3 episodes of loose defecation within 24 hours
(2). A wide range of organisms such as viruses, bacteria,
and parasites can lead to AGE (3, 4). Collectively, viral eti-
ologies of AGE account for nearly 70% - 75% of all AGE cases
in children (1, 5). As high as 12% - 18% of mortalities in
childhood are related to AGE (6, 7). This rate has been even
higher reaching to 25% in regions with poor sanitation and
health care system (8). The usual clinical picture of AGE in-
cludes a spectrum of one to four days of mild-fever associ-
ated with non-bloody diarrhea and vomiting episodes (1).
All children < 5 years old are supposed to be affected with
at least one episode of AGE (9).

AGE incurs high annual hospital costs on health care
system (10). AGE has been responsible for 1 in 10 hospi-

talization episodes in children (7). With appropriate re-
hydration and antimicrobial therapies, the condition is
generally resolved within one to two weeks. Due to the
self-limiting nature of AGE, antibiotic therapy is not gen-
erally indicated in majority of the patients (11). Immuno-
compromised patients included very young children and
those with severe dehydration; however, the recovery pe-
riod may last longer (11). Few studies have been conducted
on the clinical course of severely dehydrated children with
AGE (12).

2. Objectives

The clinical implication of hepatic involvement and el-
evated level of liver enzymes in severely dehydrated chil-
dren with AGE is uncertain. In the present study, we as-
sessed the levels of hepatic enzymes, aspartate amino-
transferase (AST), and alanine aminotransferase (ALT) in
severely (> 10%) dehydrated children presented with AGE.
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3. Methods

3.1. Patients

This was a single-center cross-sectional and hospital-
based survey conducted in 2016. The study population
included 138 children presented with AGE and hospital-
ized in Amir-Al-Momenin Hospital of Zabol city. The clini-
cal symptoms included diarrhea, abdominal pain, nausea,
vomiting, and low-level fever. The inclusion criterion was
severe dehydration (> 10%), according to the Vesikari score
(13).

3.2. Exclusion Criteria

Children with hepatitis and culture positive AGE were
excluded. The patients with complicated AGE who needed
a hospital-stay of more than five days were also excluded.
Another exclusion criteria included the history of hep-
atic or endocrine disorders, growth failure, neuromuscu-
lar disorders, and other serious clinical conditions.

3.3. Laboratory Measures

Stool samples were obtained during the active disease
period (within one to five days from clinical presentation).
The stool samples rendered negative culture results for
bacterial growth were included. Blood samples were ob-
tained for investigating routine laboratory tests including
blood counts, erythrocyte sedimentation rate (ESR), blood
urea nitrogen (BUN), creatinine, fasting blood sugar (FBS),
and serum Na, Ca, and K levels. Levels of hepatic enzymes,
AST, and ALT were determined in all the patients. Abnormal
AST and ALT were considered at levels > 50 IU/L. The only
indicated therapy for the patients was either oral or IV re-
hydration. AGE resolved within five days in all the patients.

3.4. Statistical Analysis

Statistical analysis was performed in the SPSS 22 soft-
ware. The normality of the data was assessed by the
Shapiro-Wilk test. Frequency and mean ± standard de-
viation were used as descriptive statistics. Independent
sample student t-test and One-way ANOVA were used to
compare the mean values of the studied variables between
groups (i.e. elevated or normal liver enzymes). P < 0.05
was assigned as the statistical significance threshold.

4. Results

From 138 patients presenting with viral AGE, 89 (64.5%)
were males and 49 (35.5%) were females. The mean age was
3 ± 2.7 years old. Age categories included < 1-year-old (62,
44.9 %), one to five years old (45, 32.6%), and > 5 years old
(31, 22.5%). Concomitant elevated AST/ALT, isolated elevated

AST, and normal AST/ALT were observed in 22 (15.9%), 60
(43.5%), and 56 (40.6%) of the patients respectively. Patients
with concurrent AST/ALT elevation were significantly older
than those with only the isolated enzyme elevation (Table
1, P = 0.01). Significant correlations were recorded between
AST level and age (r = -0.230, P = 0.007) and platelet count
(r = 0.184, P = 0.03, Figure 1). Also, significant correlations
were found between ALT level and age (r = -0.230, P = 0.007),
ESR (r = -0.240, P = 0.03), and K+ level (r = 0.244, 0.03, Figure
2).

5. Discussion

In present study, we assessed the extent of elevated
liver enzymes; AST and ALT, in severely dehydrated chil-
dren with AGE. Most of the patients (60, 43.5%) showed tem-
porary isolated AST elevation along with normal ALT level.
Concurrent elevated AST/ALT was observed in 22 (15.9%)
children. The elevated levels returned to normal thresh-
olds within one week without any complications and per-
sistent hepatic damage. Isolated elevations in AST and ALT
have been reported in 25.4% and 15.4% of children with
viral AGE triggered by rotavirus respectively (14). This is
while isolated elevations in AST and ALT have been noted
in 11.9% and 6.8% of non-viral AGE cases (14). In accordance
with our observation, high levels of liver enzymes sponta-
neously resolved in both children with viral and non-viral
AGE (14). In another study on 92 patients with rotavirus
induced AGE, 20% showed simultaneous increase in AST
and ALT, while individual AST elevation was reported in 71%
(15). Kawashima et al. (16), reported elevated levels of AST
and ALT in 88.5% and 11.5% of rotavirus induced AGE re-
spectively. In a study in Japan, elevations in AST and ALT
were reported in 56% and 46% of children diagnosed with
viral AGE (17). Patients with rotavirus induced AGE have
shown significantly higher AST levels than those inflicted
with norovirus infection; however, ALT level was not signif-
icantly different between these two groups (18). These ob-
servations, and also occasional case reports of liver injury
induced by AGE-associated viral strains (19, 20), indicate a
role for the viral etiology on liver function during acute
AGE.

In our study, AST level significantly correlated with
platelet count as potential inflammatory marker. Further-
more, ALT level was also significantly associated with ESR.
In line, AST level has been significantly associated with IL-6
(16) and mean platelet volume (13, 21) in previous studies
on patients with AGE. The clinical significance of inflam-
matory markers in elevation of liver enzymes in AGE pa-
tients should be investigated more (15, 22). Patients with
more severe disease and likely higher inflammatory sta-
tus, have been shown to have higher liver enzymes (18, 23,
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Table 1. Laboratory Parameters in Acute Gastroenteritis Patients Considering Different Hepatic Enzymes Levels

Parameters AST < 50 IU/L; ALT < 50 IU/L
(N = 56)

AST > 50 IU/L; ALT < 50 IU/L
(N = 60)

AST > 50 IU/L; ALT > 50 IU/L
(N = 22)

P Value

Age, y 2.8 ± 1.6 2.7 ± 2.5 4.3 ± 2.9 0.03a

White blood cell count, × 103 /µL 12.7 ± 5.5 12.4 ± 6.1 11.4 ± 7.5 NS

Hematocrit, % 43.2 ± 4.8 32.8 ± 1.6 28.5 ± 5.5 NS

Hemoglobin, g/dL 10.9 ± 1.8 11.2 ± 0.3 8.8 ± 1.6 NS

Platelet count, × 103 /µL 377.5 ± 159.5 482.5 ± 217 370.3 ± 103.2 NS

Erythrocyte sedimentation rate,
mm/h

43 ± 9.8 36.2 ± 2.8 35.3 ± 13.6 NS

Blood urea nitrogen, mg/dL 6.5 ± 2.2 11.2 ± 3.6 17.2 ± 7.6 NS

Creatinine, mg/dL 0.4 ± 0.1 0.5 ± 0.7 0.6 ± 0.2 NS

Fasting blood sugar, mg/dL 96 ± 31.6 78.5 ± 4.9 84.3 ± 6.1 NS

Ca2+ , mg/dL 10.1 ± 0.7 9.4 ± 0.6 9.5 ± 1.1 NS

Na+ , mmol/L 139 ± 3.6 141 ± 2.8 135 ± 1.3 NS

K+ , mmol/L 4.3 ± 0.3 4.3 ± 0.3 4 ± 0.3 NS

Abbreviation: NS, non-significant.
aOne-way ANOVA test.

r = -0.230, p = 0.007

r = 0.169, p = 0.05 r = 0.198, p = 0.07

r = 0.184, p = 0.03
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Figure 1. Correlation of aspartate aminotransferase level enzyme with selected variables; A, age, B, platelet count, C, white blood cell count, and D, erythrocyte sedimentation
rate

24). Nevertheless, liver involvement should be considered
by clinicians as a possible extra-gastrointestinal feature of
AGE. It is recommended to consider inflammatory mark-

ers as possible factors associated with the pathogenesis of
elevated liver enzymes in AGE patients.

In the present study, we included only severely dehy-
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Figure 2. Correlation of alanine aminotransferase level enzyme with selected variables; A, age, B, ESR, C, K+ level

drated (> 10%) AGE affected children. Our results further
highlighted a potential association between the age and
hepatic involvement in severely dehydrated children with
AGE. In this regard, we noticed significant negative cor-
relations between age and hepatic liver enzymes (AST; r
= -0.230, P = 0.007, and ALT; r = -0.230, P = 0.007). In
fact, age has been a prominent factor in determining the
pathogenic profile in children with AGE (7, 12, 18, 25). On
the other hand, the role of pathogens (i.e. various viral
strains; rotavirus, norovirus, sapovirus, adenovirus and as-
trovirus) has been noted in influencing the clinical course
of AGE (3, 26). Nonetheless, the exact role of individual viral
strains on hepatic function in AGE is obscure. In this study,
the viral etiologies of AGE were not characterized in our pa-
tients. However, we should note that determination of re-
sponsible viral strains in AGE is not generally indicated in
uncomplicated AGE (11). Even so, the casual organism may
not be identifiable in a considerable ratio of AGE patients
(1, 12, 27).

In conclusion, hepatic enzymes can be temporary ele-
vated in patients with uncomplicated acute AGE with se-
vere dehydration. We observed that hepatic liver enzymes

were associated with some inflammatory markers (ESR,
platelet count, WBC). Based on this, it seems that a low-
grade inflammation participates in elevation of liver en-
zymes in patients with AGE; however, this should be fur-
ther elucidated in future studies. We also found that age
may influence liver enzyme fluctuations in AGE probably
through determining viral strains responsible for the dis-
ease. It is recommended to investigate the roles of specific
viral etiologies on hepatic involvement in AGE.

5.1. Limitations

As low-grade inflammation could be involved, the ele-
vation of liver enzymes in AGE patients investigations are
recommended on the specific inflammatory markers to
clarify any association between liver involvement and in-
flammation in AGE. In this study, the types of viruses re-
sponsible for AGE were not determined. As the pathogen-
esis and the clinical course of AGE may be affected by the
types of viral species, it is recommended to consider the
specific role of individual viral etiologies on the fluctua-
tions of liver enzymes in patients with AGE.
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