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Abstract: The aim of investigation to study the of some clinico-microbiological characterisrics of mixed intestinal infections 
in children of early age. Material and methods – the children under the age of 3 (infants and children), hospitalized in the 
Children’s Clinical Hospitals № 1 and 7 in Baku for the 2019 year have been examined. Bacteriological and serological studies 
were carried out to diagnose intestinal infections on the day of admission to hospital feces of sick children were take as 
material for analyses. Totally the 117 children have been observed. To convirm the diagnosis of bacterial intestinal infection 
feces were cultured with subsequent detection of sensitivity to antibiotics and for viral intestinal infection, 
immunochromatografic test was used. The bacteriological and serological investigations were arried out in the Scientific-
Research Institute of Medical Prophylaxis named after V. Y. Akhundov during 2019 year. Results – As a result of our studies, 
33,3% (39) of children had mixed infection: a combination of viruses, particularly rotaviruses with St.aureus, E.Coli and 
C.albicans. From observing children 25 were under 6 month (21,4%), 15 – 7-12 month (12,8%), 77 – 1-3 years (65,8%). The 
combination of rotaviruses with other viruses (adenovirus and astrovrus) were the most frequently observed ones (5,1±2,0% 
and 6,8±2,3% accordingly) (p=0,167; p=0,067). Among opportunistic microbes the S.albicans was a leader. (In 18 (15,4%) 
patients). C.albicans was with rotavirus (p=0,063), in 5 (4,3±1,9%) with St.aureus and rotavirus (p=0,118) and in 4 (3,4±1,7%) 
with rotavirus and E.Coli (p=0,056). The viral intestinal infection with 2 associates occured in 5 (4,3±1,9%) of patients – 
rotavirus + St.aureus + C.albicans and rotavirus + E.Coli + C.albicans (p=0,056). 
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1. Introduction 

The problem of mixed bacterial intestinal infections in 
children of early age attracts special attention, as they are 
characterized by a severe course 2 high lethality. Nowadays 
one to achievements in the study of etiology of acute 
intestinal infections (Aİİ), discovery of new causative agents 
and improvement of their diagnostics is still an actual 
problem of mixed intestinal infections [1-4]. 

Differences in frequency of revealing mixed forms of the 
disease are related to the lack of precise criteria for 

diagnosing mixed infection and identifying the etiological 
role of each of the agents in illness genesis [5]. 

An increase of the role of mixed infections reflects really 
existing process of microecological relationships. At the 
modern stage of development of bacteriological and 
virological diagnostics, it became possible to detect in one 
sample of feces 2-3 pathogenic causative agents of intestinal 
infections, which gives possibility to refer such forms of 
diseases to mixed types [1-3, 6-8]. 

Lately, Aİİ occurs in children as mixed infections, caused 
by virus - viral and viral - bacterial associations, that requires 
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the study of them for modern diagnostics and administrations 
of adequate treatment [8-10]. İn literature of last years, data 
on the increase of mixed infections appeared: rotavirus-
bacterial and combination with other viral infections. The 
presence of mixed infections can considerably change 
clinical picture, which is specifis for each infection 
separately and which causes more severe course of disease in 
children. At present more and more publications appear 
about increased role of rotavirus in the structure of mixed 
intestinal infections and the influence of rotavirus on 
development of diarrhea, occured in children at in - patient 
departments. Associative virus - bacterial diseases are a 
group of infections in which a pathological process causes 2 
or more agents of viral and bacterial nature [11-15]. 

In connection with the foregoing, the purpose of this 
research was to study the characteristics of mixed intestinal 
infections in children of early age. 

2. Material and Methods 

The type of investigation is the clinico-experimental. 
The childern under the age of 3 (infants and children), 

hospitalized to the Children’s Clinical Hospitals № 1 and 7 in 
Baku for the 2019 year, have been examined. Bacteriological 
and serological studies were carried out to diagnose intestinal 
infections on the day of admission to hospital feces of sick 
children were take as material for analyses. Totally the 117 
children have been observed. To confirm the diagnosis of 
bacterial intestinal infection feces were cultured with 
subsequent detection of sensitivity to antibiotics and for viral 
intestinal infections, immunochromatografic test was used. 
The bacteriological and serological investigations were 
carried out in the Scientific-Research Institute of Medical 
Prophylaxis named after V. Y. Akhundov during 2019 year. 

The statistical analyses of given data were carried out by 
using the a\quantity dispers analyses with marking of 
statistical significance by Fisher. 

3. Results 

As o result of our studies, 35,9% (42) of children had 
mixed infection: a combination of viruses, particularly 
rotaviruses, with Staphylococcus aureus (St.aureus), E.Coli 
and C.albicans. From observing children 25 were under 6 
months (21,4%), 15 – 7-12 months (12,8%), 77 – 1-3 years 
(65,8%). The combination of rotaviruses with other viruses 
(adenovirus, astrovirus) and opportunistic microbes (OM) 
were the most frequently observed ones. Complex clinico - 
epidemiological, serological and bacteriological 
examinations of sick children with intestinal infections were 
carried out on the backgrount of Aİİ in clinical diagnosis. 
Sick children were divided into 3 groups due to the type of 
pathogen: virus +virus, OM+virus and OM+virus+virus. İn 
bacteriological study mixed - viral intestinal infection was in 
combination with in 5 (4,3±1,9%) children: 
rotavirus+adenovirus (p=0,164), in 5 (4,3±1,9%) children - 
with rotavirus +astrovirus (p=0,002), in 5 (4,3±1,9%) 

adenovirus+astrovirus (p=0,164) and in 18 (15,4%) rotavirus 
+ OM. 

Among intestinal bacterias, C.albicans was a leader, 
among viruses– rotavirus, in 32 (27,4±4,1%) patients was 
with rotavirus (p=0,035), in 22 (18,8±3,6%) with adenovirus 
(p=0,301), in 15 (12,8±3,1%) - with astrovirus (p=0,273). In 
9 (7,7±2,5%) patients rotavirus inffection was combined with 
C.albicans (p=0,063). However, viral intestinal infection with 
2 associates occured in 5 (4,3±1,9%) of patients - 
rotavirus+St.aureus+C.albicans (p=0,118), in 4 (3,4±1,7%) - 
rotavirus + E.Coli+ C.albicans (p=0,056). 

Depending on the period of out patient treatment, duration 
of diarrhea and treatment in the hospital turned out to be 
more prolonged as compared with patients with infection of 
bacterial and viral etiology. The analysis of outpatient 
treatment showed that the therapy, prescribed at the 
prehospital stage was inadequate and ineffective, that is 
evidenced by the positive correlation between the duration of 
outpatient treatment and intestinal dysfrenction. (r=039; p< 
0,05) and frequency of stool (r=038; p < 0,05). The longer 
the patients received antibacterial drugs, in particular 
antibiotics, which shouldn’t be prescribed for viral diarrhea, 
the longer the intestinal dyspenction persisted. İn 86 (78,3%) 
patients the duration of the discase varied from 1 to 10 day. 
The average inpatient stay was longer (14,9±0,6 days) in 
comparison with patients with bacterial (13,7±0,6 days) and 
viral (12,5±0,8 days) pathology. 

The condition was assessed as agonal in 10 hospitalized 
children, extremely severe in 67, very severe in 28 and severe 
in 12. İt should be noted that combination of microbial 
associates (>2,3) in this pathology influenced on severity of 
patients condition in 66,39% of cases unlike the patients with 
bacterial and viral pathology. 

Such severe condition in mixed infections developed 
mostly in chidren at the age of 1-3 3 (39,49%) then in 
children of the first half of the life (25,2%) and in infants 
from 6 months to 1 year (26,8). 

İn analysis of clinical manifestations in different groups of 
mixed infections it was established that hyperthermia (in the 
range of 39-40°C) was marked in the group of children 
(67,0%) with OM+ virus, diarrhea from 5 to 10 times a day 
and more than 91,0% of cases - in group with virus+virus, 
vomiting from 3 to 5 times a day and more in 72,0% of cases 
- in the group OM+virus and particularly marked intoxication 
was in the group with OM+virus in 97,0% of cases. While 
the duration of hyperthermia was 5,4±0,2 days, diarrhea - 
5,2±0,3, vomiting - 2,5±0,1, intoxication - 6,2±0,4 days. 

4. Discussion 

Analysis of clinical symptoms duration of viral and 
bacterial intestinal infections testifies more prolongecl 
temperature reaction (p=0,05) and diaarhea (p=0,05) in 
comparison with Aİİ of viral and bacterial etiology. İt is 
certainly associated with simultaneous exposure of viral and 
bacterial agents, the development of possible complications 
(dysbacteriosis of the bowels) which further prolong the 
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period of preservation of the above mentioned symptoms. 
The symptom of diarrhea had particular features, 

depending on the properties of associates, which cause mixed 
intestinal infection. 

Feces in this pathology are different from the ones in 
bacterial and viral intestinal infections. İn mixed intestinal 
infections, when one of the etiological factors was OM 
(St.aureus, E.Coli, C.albicans), characteristic lesions were 
observed not only in small, but in large intestine as well; 
bloating, rumbling along the bowel, enlargement of the liver. 

In our studies, watery stool, a large amount of mucus, 
«greens», leucocytes, vegetable fiber, neutral fats, stard< 
sometimes erythrocytes were noted in the copragram. İn the 
total blood test, modurate leucocytosis with neutrophilosis 
was more often detected. İn combination with accompanying 
diseases a different picture is observed - leucocytosis with a 
shift, increase in ESR. 

İn foreign literatura we can find data about detecting 2 or 
more Aİİ agents simoultaneously in patients’ feces, 
sometimes with an increase in specific antibodies’, titers 
during serological studies. Nowadays there is no doubt about 
the imrortance of studying the problem of mixed intestinal 
infections in children, the prevalence of which (according to 
different sources) makes up from 7,3% to 70% [1-4]. 

In literature of last years, data on the increase of mixed 
infections appeared: rotavirus-bacterial and combination with 
other viral infections. The presence of mixed infections can 
considerably change clinical picture, which is specifis for 
each infection separately and which causes more severe 
course of disease in children. At present more and more 
publications appear about increased role of rotavirus in the 
structure of mixed intestinal infections and the influence of 
rotavirus on development of diarrhea, occured in children at 
in - patient departments. Associative virus - bacterial diseases 
are a group of infections in which a pathological process 
causes 2 or more agents of viral and bacterial nature [10-14]. 

Thus the clinical course of mixed - viral - bacterial 
intestinal infections in children of early age differs from that 
one in viral and bacterial intestinal infections: involvement of 
2 or more associates of viral-bacterial agents affects the 
severity of the disease, the duration of the temperature 
reaction and diarrhea. The feature of the clinical picture of 
the viral - bacterial infection was the presence of the complex 
symptoms which are inherent in both infections: marked 
signs of intoxication, inflammatory changes, in the mucus 
membrane of the small and large intestine, retardation in 
recovery. 

İt is possible that viral intestinal infection changes the 
susceptibility of the organism to a conditionally pathologic 
infection (opportunistic infection) and promotes the 
activation of endogenous infection. 

5. Conclusions 

1. It was determined that hyperthermia (in the range of 39-
40°C) was marked in the group of children (67,0%) 
with opportunistic microb + virus, diarrhea from 5-10 

times a day and more than 91,0% of cases – in croup 
with virus + virus, vomiting from 3 to 5 times a day and 
more in 72,0% of cases – in the group opportunistic 
microb + virus and particularly marked intoxication was 
in the group with opportunistic microb + virus in 97,0% 
of cases. 

2. While the duration of hyperthermia was 5,4±0,2 days, 
diarrhea – 5,2±0.3, vomiting – 2,5±0,1, intoxication – 
6,2±0,4 days. 

3. Analysis of clinical symptoms duration of viral and 
bacterial intestinal infections testifies more prolonged 
temperature reaction and diarrhea in comparison with 
acute intestinal infections of viral and bacterial 
etiologies. 
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