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Abstract

Rotaviruses (RV) are the most common cause of acute diarrhoea in children. The course of RV in-
fections may vary from a mild to a serious course of diarrhoea with significant disturbances to the
water-electrolyte and acid-base homeostasis and complications requiring hospitalisation. There
are known cases of postinfectious enteropathy and severe cases may involve a complete villous
atrophy and temporary intolerance to lactose in the course of rotavirus infection. Opinions on the
changes in the permeability of the mucous of the small intestine in the result of ongoing inflamma-
tion are largely diverse. This study presents a very rare complication of a rotavirus infection
which is ascites in a 3-month infant. It seems that the pathomechanism of ascites in presented pa-
tient is very complex and affected by other factors such as nutritional disorders, including hypo-
proteinemia and hypoalbuminemia and immunological factors.
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1. Introduction

Rotaviruses are the most common cause of acute diarrhoea in children. This infection often results in hospitali-
sation and is at the same time a source of infections within hospitals, children’s homes, schools and kindergar-
tens. The course of RV infections may vary from a mild to a serious course of diarrhoea with significant distur-
bances to the water-electrolyte and acid-base homeostasis and complications requiring hospitalisation. 30% of
infants with rotavirus infection may manifest symptoms from the nervous system, mainly as behavioural
changes like irritability, apathy and or spasms. Literature on the subject suggests a possible connection between
rotavirus infection and the following: Reye’s syndrome, haemolytic-uraemic syndrome, pancreatitis, sudden in-
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fant death syndrome and Kawasaki disease [1]-[3]. In more than 40% of children with acute diarrhoea of rotavi-
rus etiology, an elevated level of aminotransferase, in particular of aspartate aminotransferase, can be observed.
In most cases an elevated level of aminotransferases is transitory and normalises idiopathically during observa-
tion [4]-[6]. A co-relation has been proven between rotavirus infection and necrotising enterocolitis in premature
infants and patients with immunological disorders [7] [8]. The occurrence of intussusceptions within the gastro-
intestinal tract of a frequency higher than populational has also been observed in children, especially the young-
est ones with RV diarrhoea. However, there is no data in the literature which would show a connection between
ascites and rotavirus infection.

2. Case Study

A girl from a fifth, multiple pregnancy (Twin 1), delivered in the 38" week by caesarean section with the birth
weight of 2050 g, length 47 cm and 9/10 on the Apgar scale was admitted into the Department of Paediatrics at
the age of 3 months due to diarrhoea which had started 7 days before. The girl was passing about 10 stools per
day also with mucus. Additionally, during hospitalisation meconium stools were periodically observed. The his-
tory included vomiting of chyme which had started two days before, weight loss of about 200 g within 2 weeks
and a change in the behaviour of the child involving weakness and apathy. Information concerning feeding: the
child was fed naturally for 1 week and then with modified milk. So far the child had been treated with amoxicil-
lin for a urinary tract infection. At the same time the twin brother was heavier by about 700 g despite a compa-
rable birth weight. The girl had been vaccinated with one dose of hepatitis B vaccine and against tuberculosis.
Upon admission the patient was in a moderate-severe condition, weak and apathetic. The conclusions of the
physical examination included insufficient body weight loss (below 3 pcn), paleness of the skin, very poorly
developed subcutaneous tissue and a distended abdomen. Laboratory tests revealed anaemia (Hb-9.0 g%), a
lowered level of protein in the blood serum (total protein—45.4 g/l) and a slightly elevated level of C-reactive
protein (CRP-11.9 g/l).

Stoll test for Salmonella/Shigella, enterogenic strains of E. coli, Campylobacter and Yersinia were negative.
Immunoenzymatic stool test for rotavirus was positive. The parameters of the acid-base homeostasis, electro-
lytes and coagulation were normal. Abdominal ultrasound revealed fluid in the peritoneal cavity of up to 2.5 cm
and in Morison’s pouch of up to 1.2 cm. Observations conducted the following days revealed that the volume of
fluid had increased to about 6 cm (Figure 1). Apart from that, the abdominal organs, as shown in the ultrasono-
graphy, also with the Doppler option, were normal.

As gastrointestinal obstruction was suspected, the following examinations were conducted: plain abdominal
x-ray was performed, which revealed only dilated intestinal loops filled with fluid content, and barium enema
(Neuhauser’s method), thus excluding Hirschprung’s disease. The infant was consulted by a surgeon several
times.

The following were excluded: infection caused by cytomegalovirus, urinary tract infection, sepsis, hypothy-
roidism and diseases of the suprarenal glands. An elevated level of total immunoglobulin E in the blood serum
(81.4 U/ml) was also observed. Levels of immunoglobulins A, M and G were normal. Due to an increased level
of acid steatocrit, the test of chlorides in sweat was performed with the Wescor method. A genetic test excluded
cystic fibrosis.

The differential diagnosis also involved and later excluded the following:

e gastrointestinal tract perforation

o sepsis (negative bacteriological test of blood)

o circulatory failure, cardiovascular diseases, following several consultations with a cardiologist. Only hemo-
dynamically insignificant PDA and FoA with a left-to-right shunt was concluded.

o liver diseases including thrombotic lesions—normal Doppler examination of the portal system

¢ hypoproteinemia in the course of malabsorption—negative antibodies for enterocytes

e hypoproteinemia in the course of nephrotic syndrome

e cancers

o disorders of cellular and humoral immunity

Treatment included antibiotic therapy, parenteral hydration and balancing of water-electrolyte and acid-base
homeostasis. Parenteral nutrition, albumin infusion and diuretics (spironolactone, furosemide) were also applied.
Nutrition involved amino acid elementary formula. That resulted in a gradual improvement of the general condi-
tion, normalisation of the stools and improvement in the results of laboratory tests.
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Figure 1. Abdominal ultrasonography of the patient.

After a month the infant was admitted to a local hospital again due to acute diarrhoea, but of a milder course.
The abdominal ultrasound showed only a trace of interloped fluid. The stool test for RV antigen was again posi-
tive. Currently the girl is in a good general condition. She remains a patient of the gastroenterological depart-
ment, passes normal stools and her abdominal laboratory tests and ultrasounds are normal.

3. Overview and Discussion

Serious de-hydration, disturbances to the water-electrolyte and acid-base homeostasis and neurological disorders
such as febrile convulsions, encephalitis and cerebellitis are complications often mentioned in the course of ro-
tavirus infection. There are known cases of postinfectious enteropathy and severe cases may involve a complete
villous atrophy and temporary intolerance to lactose [1]-[3]. Opinions on the changes in the permeability of the
mucous of the small intestine in the result of ongoing inflammation are largely diverse. A number of authors
confirm this theory. In those situations secondary hypoproteinemia and hypoalbuminemia, which theoretically
may lead to ascites, may occur [9]-[11]. It is possible that our patient experienced hypoproteinemia resulting
from enteropathy following rotavirus infection. However, there have been no reports in the literature on ascites
as a complication following the infection. The role of rotavirus infection in the etiology of autoimmune diseases,
including Type 1 diabetes and coeliac disease is also unclear. Probably this virus may play a role in the initiation
of autoimmunological processes (the role of molecular mimicry of RV). Additionally, it is worth noticing the
similarity between the outer-layer proteins of the virus (VP7) and the epitopes of the antibodies for pro-
tein-tyrosine-phosphatase and for glutamic acid decarboxylase [11] [12]. Antibodies for enterocytes in the girl’s
blood serum were absent.

An additional contributor in the case of our patient was the complicated history of her pregnancy and delivery
as multiple pregnancy and low birth weight may have contributed to protein, albumin and immunoglobin defi-
ciencies. It has been proved that rotavirus infection in persons with an impaired immune system, including pre-
mature infants may cause systemic infection affecting many organs—Iungs, kidneys, the central nervous system,
the liver and the syndrome of intravascular coagulation as a result of general viraemia. The effect of RV infec-
tion in premature infants on the occurrence of necrotising enterocolitis (statistically significant difference was
66% vs 30%) has been shown [7] [8]. Ascites in infants in most often related to liver diseases, including meta-
bolic diseases. In our patient the parameters of damage to liver cells and cholestasis were normal. Additionally
the following were excluded: cytomegalovirus infection, general bacterial infections, diseases of thyroid and su-
prarenal gland (the level of cortisol) and alpha-1 antitrypsin. Metabolic tests of the following: the level of lactic
acid, the profile of organic acids in urine and tandem mass of MS and the level of ammonia were also normal.
The girl has had multiple neurological consultations and remains a patient of a specialist clinic. Normal psy-
chomotor development, clinical picture and results of tests do not indicate lysosomal diseases. The subject lit-
erature brings a number of reports mentioning the relation between ascites in infants and circulatory failure, es-
pecially of the right ventricle [13]-[15]. Our patient underwent three echocardiographs which were normal and
therefore all abnormalities of the cardiovascular system were excluded. There are studies on the co-relation be-
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tween eosinophilic gastroenteritis and ascites [10] [16]. However, those patients are older and had eosinophilia
observed in their peripheral blood. Due to the serious condition of our patient, endoscopic tests were not con-
ducted. Another component which is conducive to hypoproteinemia may be food allergy. An elevated level of
total immunoglobin E in the blood serum and intensified diarrhoea made us include amino acid elementary for-
mula. Maybe the pathomechanism of ascites in the patient was of a complex nature. On the one hand it may
have been affected by the prematurity and immaturity, but on the other hand it may have been a food allergy and
everything was triggered by a rotavirus infection.

4. Conclusion

Rotavirus infection, especially in patients with accompanying other diseases may lead to systemic complications,
including ascites. However, it seems that the pathomechanism of ascites is very complex and affected by other
factors such as nutritional disorders, including hypoproteinemia and hypoalbuminemia and immunological fac-
tors.
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