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Abstract: Viral gastroenteritis is one of the most frequently occurring medical illnesses 

all over the world, especially in developing countries. Although, clinical features of viral 

gastroenteritis are generally limited to the intestine, they may also extend beyond the 

gastrointestinal tract, which could be life threatening and fatal. The etiology of viral 

gastroenteritis in adults usually remains unclear. The aim was to investigate the etiology 

and clinical profile among adult patients with acute viral gastroenteritis. Patients (100) 

underwent investigations including, hemoglobin test, urine examination, fasting blood 

sugar, liver function test, renal function test, and serum electrolytes. Stool specimens 

were tested for rotavirus and adenovirus using the rapid kit test. The categorical and 

continuous data were compared using chi-square test and student t-test, respectively. At 

95% confidence interval, p ≤ 0.05 was considered as statistically significant. Of the 100 

gastroenteritis patients, 26 patients were diagnosed positive for viral gastroenteritis. The 

leading cause of viral gastroenteritis was rotavirus (22) followed by adenovirus (4) and 

rotavirus-adenovirus co-infection (2). Diarrhea (100) was the major clinical feature. 

Incidence of gastroenteritis was mainly observed in patients (41) below 30 years of age. 

Acute viral gastroenteritis was significantly associated with the clinical features 

including vomiting, fever, dehydration, and reduced urine output; and biochemical 

parameters including renal and hepatic function abnormalities (p < 0.001). The study 

concluded that rotavirus, followed by adenovirus, can cause severe gastroenteritis and is 

an important etiologic agent in hospitalized adult cases of gastroenteritis.  

Keywords: Acute viral gastroenteritis, adenovirus, adults, rotavirus, systemic 

infestation. 

 

INTRODUCTION 

Globally, diarrheal illnesses of viral etiology 

are reported to be the most common type of diarrheal 

illness [1]. Viruses such as rotavirus, adenovirus, and 

astrovirus are the most common causative agents of 

acute viral gastroenteritis. Although the new calicivirus 

is responsible for most of the outbreaks in industrialized 

nations, overall, rotavirus continues to be the leading 

source of gastroenteritis [1].  

 

In developing countries, 440,000 deaths per 

year are reported due to rotavirus-induced viral 

gastroenteritis, especially in children. Rotavirus 

infection occurs in adults in cases of endemic disease, 

epidemics, travel-related disease, and child-to-adult 

transmission of infection [2]. Whereas, epidemics, 

endemics, and sporadic infections are more commonly 

observed with adenovirus infections [3]. The incidence 

of rotavirus induced gastrointestinal disease in adults is 

2%-5% in western countries including the Netherlands, 

Michigan, Thailand, Sweden, Switzerland, and the 

United Kingdom [2]. Studies conducted in Japan, 

Australia, Indonesia and Mexico reported an increased 

incidence of 11%-63% in adult patients with viral 

gastroenteritis [2].  

 

Etiology of gastroenteritis includes various 

bacteria, parasites, and viral pathogens. The wide 

diversity of bacterial and viral infections that may cause 

diarrhea, complicates the accurate surveillance and 

diagnosis, especially in developing countries. In the 

developed countries, although gastroenteritis cases have 

decreased significantly due to improved sanitation, it 

has minimal effect on gastroenteritis of viral etiology 

[4].  

 

The clinical presentation of rotavirus 

gastroenteritis is believed to be severe when compared 

to other types of viral gastroenteritis. The clinical 

course starts with a sudden onset of mild fever, 

vomiting and loose stools. On an average, vomiting is 

observed for 2-3 days and diarrhea lasts for 4-5 days. In 

contrast to rotaviruses, adenoviruses present with less 

frequent hyperthermia and dehydration. But the 

duration of infection is longer along with fever and 

vomiting. The clinical spectrum of rotavirus disease 

varies from asymptomatic infection to acute, severe, 
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dehydrating diarrhea, including vomiting, which can be 

fatal [5]. Severe gastroenteritis leading to 

hospitalization and death is more frequently observed in 

adults and elderly patients [6].  

 

Rapid antigen testing of the stool, either by 

EIA or latex agglutination tests, is used to aid in the 

diagnosis of rotavirus infection [7]. The rapid antigen 

detection tests have ensured rapid diagnosis with high 

sensitivity and specificity (> 98% sensitivity and 

specificity) in several infectious diseases, including 

viral gastroenteritis [7]. The antirotavirus antibodies 

(IgM and IgA) excreted in the stool after the first day of 

illness can remain positive for 10 days after primary 

infection and longer after reinfection; therefore, they are 

more accurate in the diagnosis of gastroenteritis of viral 

etiology [8]. 

 

Although gastroenteritis in adults implicates a 

major burden on the patients and the health care system, 

only a minority of the researchers have explored and 

investigated this study criterion so far [9]. Therefore, 

the present study was an attempt to investigate the 

etiology and clinical profile among adult patients with 

acute viral gastroenteritis.  

 

MATERIALS AND METHODS 

Study Design 

The study was a cross-sectional randomized 

study conducted for 1-year from January 2011 to 

December 2011. A total of 100 patients aged more than 

18 years were included in the study. Patients with a 

history of passing more than three episodes of stools per 

day with a decrease in stool consistency and increase in 

stool urgency and/or vomiting and/or abdominal 

discomfort, and diarrhea for less than 2 weeks were 

included in the study. Patients with noninfectious 

causes of acute diarrhea, dysentery, and those proven 

positive for bacterial and parasitic infection by 

microscopy, stool hanging drop test, and stool culture 

were exempted from the study. Before the 

commencement of the study, ethical clearance was 

obtained from the Institutional Ethical Committee.  

 

Data collection and clinical tests 

After explaining the purpose of the study, 

written consent was obtained from the patients. The 

data were recorded in a predesigned and pretested 

proforma. Patients were subjected to routine 

investigations including hemoglobin test, chest X-ray, 

urine examination, serum creatinine, fasting blood sugar 

and complete biochemical profile including liver 

function tests (serum bilirubin-total and direct, serum 

aspartate aminotransferase (AST), serum alanine 

aminotransferase (ALT), renal function test (blood urea 

and serum creatinine levels), and serum electrolytes test 

(serum sodium and potassium levels). The stool 

samples were collected in a sample collection tube. The 

diagnosis of viral etiology (rotavirus and adenovirus) 

was determined by SD Bioline Rota/Adeno rapid test 

device (Standard Diagnostics, Inc., Republic of Korea). 

Based on the etiology, patients were divided into two 

groups: viral gastroenteritis positive and viral 

gastroenteritis negative. 

 

Data Analysis 

The data were coded and entered into a 

Microsoft Excel Worksheet. Student t-test, Chi-square 

test, and Fischer’s exact test were used to compare the 

continuous and categorical data. At 95% confidence 

interval, p ≤ 0.05 was considered as statistically 

significant. 

 

RESULTS 

Of the 100 acute gastroenteritis patients, viral 

gastroenteritis was observed in 26 patients. The leading 

cause of viral gastroenteritis was rotavirus (22) 

followed by adenovirus (4) and rotavirus-adenovirus 

coinfection (2). Among the clinical features, diarrhea 

was observed in all of the patients (100) as defined by 

the inclusion criteria, followed by vomiting (51), 

dehydration (37), fever (34), and reduced urine output 

(32). The severity of dehydration was determined by 

assessing the skin elasticity (37), tongue appearance 

(37), and patient’s appearance (37). Female 

predominance (51) was observed in the incidence of 

acute gastroenteritis, and higher number of patients (41) 

were observed below 30 years of age.  

 

Majority of the patients had liver (89) and 

renal function (73) abnormalities followed by 

electrolyte imbalance in few patients (12). Analysis of 

liver function tests revealed abnormal levels of total 

bilirubin (18), direct bilirubin (71), SGOT (55) and 

SGPT (40) in patients with acute gastroenteritis. Also, 

the levels of blood urea (66) and serum creatinine (50) 

were abnormal in the patients with renal function 

abnormalities. Among electrolytes, abnormal levels of 

serum sodium (8) and potassium (4) were observed in 

the patients. 

 

Association of acute viral gastroenteritis with 

clinical features 

In the present study, of the 100 acute 

gastroenteritis cases, vomiting was observed in 51 

cases, wherein, 22 patients were of viral etiology and 29 

were of non-viral etiology. A highly significant 

association was observed between vomiting and acute 

viral gastroenteritis (p < 0.001). The clinical 

presentation of fever was observed in 34 patients, in 

which 17 patients each were found in acute viral 

gastroenteritis and nonviral gastroenteritis groups. 

Fever was significantly associated with acute viral 

gastroenteritis (p < 0.001). Reduced urine output was 

observed in most of the acute viral gastroenteritis cases 

(21) as compared to non-viral gastroenteritis cases (11), 

establishing a highly significant association between 

reduced urine output and acute viral gastroenteritis 

(p < 0.001). Similarly, dehydration was observed in 

many of the acute viral gastroenteritis cases (21) when 
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compared to non-viral gastroenteritis cases (16), with a 

highly significant association between the presence of 

dehydration and acute viral gastroenteritis (p < 0.001). 

A significant association was observed between acute 

viral gastroenteritis and renal (p = 0.009) and liver 

function (p < 0.001) abnormalities as well. Abnormal 

renal (24) and liver function (24) was observed in most 

of the acute viral gastroenteritis cases when compared 

to the acute non-viral gastroenteritis cases with renal 

(49) and liver (7) abnormalities (Table-1). 

 

Table-1: Association between acute viral gastroenteritis and clinical characteristics 

Variable 
Viral gastroenteritis 

p-value 
Positive, n (%) Negative, n (%) 

Vomiting 
Present 22 (43.14) 29 (56.86) 

< 0.001
*
 

Absent 4 (8.16) 45 (91.84) 

Fever 
< 37.5 9 (13.64) 57 (86.36) 

< 0.001
*
 

> 37.5 17 (50) 17 (50) 

Urine output 
Normal 5 (7.35) 63 (92.65) 

< 0.001
*
 

Reduced 21 (65.63) 11 (34.38) 

Abdominal pain 
Present 6 (42.86) 8 (57.14) 

0.121 
Absent 20 (23.26) 66 (76.74) 

Dehydration 
Present 21 (56.76) 16 (43.24) 

< 0.001
*
 

Absent 5 (7.94) 92.06 (63) 

Renal function abnormality 
Normal 2 (7.41) 25 (92.59) 

0.009 
Abnormal 24 (32.88) 49 (67.12) 

Liver function abnormality 
Normal 2 (2.90) 67 (97.10) 

< 0.001
*
 

Abnormal 24 (77.42) 7 (22.58) 

Electrolyte imbalance 
Normal 21 (23.86) 67 (76.14) 

0.187 
Abnormal 5 (41.67) 7 (58.33) 

*
statistically significant 

 

In the renal function tests, there was significant 

increase in levels of blood urea (63.31 ± 16.14 vs. 42.30 

± 23.93 mg/dL; p<0.001) and serum creatinine (1.54 ± 

0.45 vs. 1.16 ± 0.42 mg/dL; p<0.001) in patients with 

positive viral etiology as compared to patients with non-

viral etiology of acute gastroenteritis (Table-2). 

 

In this study, a significant increase was also 

observed in the levels of direct bilirubin (1.00 ± 0.48 vs. 

0.75 ± 0.34 mg/dL; p = 0.005) and total bilirubin (0.63 ± 

0.38 vs. 0.44 ± 0.29 mg/dL; p = 0.014) in patients with 

viral gastroenteritis when compared to patients with 

non-viral gastroenteritis. A significant increase was 

observed in the liver transaminases including SGOT 

(80.38 ± 50.38 vs. 35.78 ± 33.57 mg/dL; p<0.001) and 

SGPT (90.96 ± 48.63 vs. 50.41 ± 49.62 mg/dL; 

p<0.001) in patients with positive viral etiology for 

gastroenteritis as compared to nonviral gastroenteritis 

(Table-2). 

 

Table-2: Comparison of mean values of renal and liver profile in viral gastroenteritis 

Variable 
Viral gastroenteritis 

p-value 
Positive (Mean ± SD) Negative (Mean ± SD) 

Renal profile 
Blood urea (mg/dL) 63.31 ± 16.14 42.30 ± 23.93 < 0.001

*
 

Serum creatinine (mg/dL) 1.54 ± 0.45 1.16 ± 0.42 < 0.001
*
 

Liver profile 

Serum bilirubin-Direct (mg/dL) 1.00 ± 0.48 0.75 ± 0.34 0.005
*
 

Serum bilirubin-Total (mg/dL) 0.63 ± 0.38 0.44 ± 0.29 0.014
*
 

SGOT (mg/dL) 80.38 ± 50.38 35.78 ± 33.57 < 0.001
*
 

SGPT (mg/dL) 90.96 ± 48.63 50.41 ± 49.62 < 0.001
*
 

*
statistically significant; SGOT, Serum aspartate aminotransferase; SGPT, Serum alanine aminotransferase 

 

DISCUSSION 

The present study aimed at evaluating the 

clinical profile of acute viral gastroenteritis in adult 

patients and to assess its systemic manifestations 

through the evaluation of the biochemical parameters. 

Rotavirus infection followed by adenovirus infection 

were the leading causes of acute viral gastroenteritis. 

Due to the high incidence, morbidity, and mortality, 

studies are usually carried out involving the pediatric 

age-group, whereas the trials in adults are limited. In a 

study conducted by Huh et al., in 10,028 samples of 

different age-groups, 29% were of viral etiology with 

19.3% of rotavirus infection and 0.007% of adenovirus 

infection [10]. Similarly, Akan et al., conducted a study 

in 672 patients reported 18.7% cases with rotavirus 

positivity, 8.9% cases with adenovirus positivity and 

4.4% cases with rotavirus-adenovirus coinfection [4]. 

These findings are in accordance with the rotavirus and 
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adenovirus positivity results observed in the present 

study. 

 

In the present study, patients were most 

commonly observed below 30 years of age, followed by 

30–45 years of age. In a study conducted by Akan et al., 

63.3% patients were observed below 14 years of age 

followed by 35% patients observed among age-group of 

15–64 years and 11% in the geriatric age-group [8]. A 

female predominance was observed in the present 

study, in contrast to the findings observed in the study 

conducted by Akan et al., wherein a male predominance 

was observed (52.7%) [8].  

 

In the present study, vomiting, fever, 

dehydration, and reduced urine output were observed 

more frequently in viral gastroenteritis cases when 

compared to non-viral gastroenteritis cases. Also, in the 

study by Coffin et al. rotavirus induced gastroenteritis 

was more related to vomiting, fever, and diarrhea-

vomiting coexistence [11]. The present study suggests a 

high association between vomiting and acute viral 

gastroenteritis. Present study findings are in accordance 

with the study conducted by Akan et al. in which a 

significant difference was observed in the incidence of 

vomiting between the rotavirus cases and non-rotavirus 

cases (p = 0.01) [4]. According to studies conducted by 

Kapikian et al., and Ward et al., fever was reported in 

17% and 19% of the viral diarrhea cases, respectively 

[12, 13]. Also, in the current study a significant 

association was established between acute viral 

gastroenteritis and fever. 

 

Gastroenteritis of viral etiology, especially that 

of rotavirus infection has a more severe clinical 

outcome [4, 14]. According to a study by Ackaboy et al. 

rotavirus induced viral gastroenteritis can result in an 

elevation in the hepatic transaminases suggestive of 

extra-intestinal manifestations of viral gastroenteritis 

[15].  

 

Similarly, in a study conducted by 

Antonopoulos et al, a considerable increase was 

observed in the levels of serum creatinine (1.3 ± 0.1 

mg/dL vs. 1.0 ± 0.1 mg/dL, p = 0.17) and blood urea 

nitrogen (68.7 ± 15.2 mg/dL vs. 38.7 ± 4.4 mg/dL, p = 

0.06) in dehydrated patients as compared to controls 

[16]. Also, Celik et al. reported a slight increase in the 

levels of serum creatinine (0.55 ±0.2 mg/dL vs. 0.53 ± 

0.2 mg/dL, p = 0.609) and blood urea nitrogen (15.8 ± 

11.3 mg/dL vs. 11.0 ± 3.2 mg/dL, p = 0.047) in acute 

rotavirus gastroenteritis patients than in the controls 

[17]. The current study results are in conjunction with 

these findings, which indicate a significant association 

between renal function abnormalities and acute viral 

gastroenteritis with abnormal renal function in patients 

with positive viral etiology when compared to patients 

with non-viral etiology. 

 

Teitelbaum et al., in their study observed that 

20% patients with rotavirus gastroenteritis had 

increased levels of liver transaminases [18]. The present 

study results are similar to these results, wherein 

elevated liver enzymes were more observed in viral 

gastroenteritis cases when compared to non-viral 

gastroenteritis cases. 

 

The present study revealed an overall 

prevalence of viral gastroenteritis as 26%, wherein 

rotavirus followed by adenovirus were the important 

causative organisms in hospitalised adult patients. Viral 

gastroenteritis usually extends beyond the intestine in to 

the blood and has the potential to be widely distributed 

and cause systemic manifestations, as observed in the 

present study. Therefore, it indicates that acute viral 

gastroenteritis causes significant morbidity in adults. 

The cross-sectional study design possesses as a 

limitation in the inference of the study findings to a 

large population. 

 

CONCLUSION 

The current study indicates that acute 

gastroenteritis tends to occur in a severe form in adults 

with occurrence outside the gastrointestinal system. 

Further, the findings of this study have to be confirmed 

involving large sample size. In addition, a follow-up is 

required to determine the incidence of rotavirus and 

adenovirus gastrointestinal infections in adults and to 

evaluate the potentially serious extraintestinal 

manifestations. 
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