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ABSTRACT

Rotavirus is highly contagious factor with dominant feces-oral transmission. Because it is stable in exter-
nal environment, transmission clusters are possible by close contact, ingestion of contaminated water or
food or contact with contaminated surfaces. It survives within hours and days on hands and contaminated
surfaces. This makes it the most common enteric and nosocomial pathogen in the world, especially in
early childhood. In addition to the rapid dehydration with pronounced electrolyte disturbances, numerous
extraintestinal possibilities have been recorded in the clinical picture, which emphasizes the need for
prevention of this disease.

In the period from 1.02.2018 to 31.01.2020 at the Clinic for Infectious diseases were treated 1060 patients
with diarrheal disease, of which 502 children (47.36%). Rotavirus etiology was confirmed in 23.30% of
the children. According to the protocols, laboratory and biochemical investigations were done to all 117
children, with tracking parameters and their dynamics of admission and discharge from the hospital. Most
of the children, 84 (82.0 6%) are from urban areas, with a more confirmed epidemiological survey of 59
(42.00%). The average age of the children was 8 months, with a small percentage of children on maternal
food (breastfed 25, i.e. 21.37%), with high febrile admission in 99% of children with an average temper-
ature of 38.50C and an average febrile duration of 4 days, with an average of 7 ( + 2.49) of stools and 5
(+2.12) of vomiting. There was a significant difference in hematocrit, leukocyte, electrolyte, glycaemia,
and CRP values on admission and discharge. There was predominant isonatremic dehydration, and the
compensatory mechanisms followed by the values of the electrolytes ABS, Ph, BE showed a tendency to
maintain within the physiological limits. The clinical picture of extraintestinal manifestations included
bronchitis, mesenteric lymphadenitis, upper respiratory infections and rash.

Rotavirus infection is a serious health and economic problem in our country, so it needs continuous pre-
vention and monitoring in order to reduce the incidence, and thus the need for hospitalization and cure of
rotavirus disease.
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INTRODUCTION

Viral gastroenteritis is caused by several virus-
es that replicate in the small intestine, and are most
common in all age groups of Rota viruses. They
mainly cause smaller or larger epidemiological calls
of enterocolitis, often in cold winter months and are
known as the cause of the, so-called, stomach flu.
The highest frequency and the most serious clinical
picture and complications occur in infants and young
children [9].

As a result of the association of mortality and
morbidity, it is a serious problem for the health sys-
tem. By the age of five, virtually every child is infect-
ed with this pathogen, regardless of socioeconomic
status. Global approximation is responsible for more
than 111 million cases of pediatric gastroenteritis with
600,000 deaths per year. In underdeveloped countries,
children are more prone to malnutrition and have more
difficulty accessing medical care, which is why mor-
tality is located there. In developed countries, it is due
to its higher seasonal prevalence in the winter months
correlated with the increased risk of its prevalence as
anosocomial pathogen. Equal prevalence of the virus
in developed and underdeveloped countries suggests
that the disease cannot be controlled by improving
sanitation and hygiene. Vaccination is recognized as
the only possible successful control measure in reduc-
ing severe forms of the disease [1], [2], [9].

Developing countries, where access to health
care is limited, have the most severe consequences
of the rotavirus disease, which in turn has a major
impact on family, society, public health spending,
and productivity of the population [14].

With this listing we have set a goal: to deter-
mine the prevalence of rotavirus in the etiology of
acute diarrhea in young children, and to determine
the clinical forms, extraintestinal manifestations and
complications of the rotavirus disease, and, thus, to
indicate the need for active prophylaxis and imple-
mentation of the vaccine in the National Program of
Systemic Immunization of Children, and, therefore,
its indirect impact will enable the reduction of the
severe rotavirus disease globally [19], [20].

MATERIAL AND METHODS

In our study from 01.02.2018. to 31.01.2020,
117 children with confirmed rotavirus diarrhea were

treated, which with its presentation of the severity
of the disease required hospitalization and the chil-
dren were hospitalized in the intestinal infections
department at the Clinic for Infectious Diseases and
Febrile Conditions.

The age of the children in the study was lim-
ited up to 14 years.

The diagnostic protocol with clinical fol-
low-up, orientation laboratory follow-ups and spe-
cific diagnostic tests were performed.

To confirm the etiology, the following di-
agnostic tests were performed: immunochromato-
graphic Rota/Adeno rapid test and PCR panel for
enteral pathogens as well as mandatory microbio-
logical follow-up.

According to the protocol, fecal leukocytes
were made for each child, examination for possible
presence of occult bleeding in the stool, as well as
complete protocol for laboratory-chemical exami-
nation- complete blood count, CRP, Ph, electrolyte
status with the values of K and Na, urea, glucose,
and ALT and AST values. Records were kept for
each child of the number and quality of stools and
vomiting.

Depending on the possible extraintestinal
manifestations or complications, appropriate addi-
tional examinations were performed — abdominal
echo, lumbar puncture and PCR of the cerebrospinal
fluid, additional laboratory-biochemical analysis —
from dilated liver tests to cardiac enzymes and iso-
enzymes, ECG and others.

All clinical, laboratory and microbiological
parameters — results were checked and statistically
processed with STATISTIKA 8.0 and Statgraphics
plus for windows 3.0.

RESULTS

In the period from 01.02.2018 to 31.01.2020,
the Department for intestinal infections at the Clinic
for Infectious Diseases and Febrile Conditions hos-
pitalized 1060 patients with diarrheal syndrome, of
which 502 were children ( 47.36 %).

Of all the children with diarrhea, the rotavi-
rus etiology for diarrhea was confirmed by immu-
nochromatographic Rota/Adeno rapid test of 117
(23.30%) children, of which in 20 (17.09%) it was
confirmed by PCR panel for enteric pathogens.

In addition to the proven rotavirus infection
in some children, the presence of another enteral
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pathogen was confirmed, as follows: Salmonel-
la enteritidis - 1, Campilobacter jejuni - 1, Pseu-
domonas - 2, EAE Colli - 2, Noro virus - 2, Adeno
virus - 3.

The average age of children with rotavirus
diarrhea was 8 months (min = 1 m; max = 41 m;
sd = 9). The prevalence by gender was: 44 female
(37.6 0 %) and 73 (62.4 0 %) male. Only 25 chil-
dren were breastfed (21.37%). In terms of demo-

graphic characteristics, the hospitalized children
belonged to the central urban area, and only 21
(17.94%) were from rural areas.

Laboratory biochemical parameters when
admitting children to the hospital are shown in Ta-
ble 1.

The clinical manifestations, extra intestinal
manifestations and complications in patients with
rotavirus diarrhea are shown in Table 2.

Table 1. Laboratory biochemical parameters when admitting children to hospital

Parameter normal value min SD +

120-160
oW | | 03 | o048 | 026 | o004 |
0.21-0.25

mean max

| Glycaemia | 410630 | 412 | 720 | 100 | 09 |

BE 1.5-3.0 -9.12 10.20 -17.60 4.96
Table 2. Clinical parameters, extra intestinal manifestations and complications
Parameter normal value mean max min SD +

t°C <37.00 38.50 39.00 37.00 0.58

t°C- after days 2 5 0 1.14

Vomits No/day 10 1 2.12

Parameter No %

Benz. test 5 4.27

Bronchitis 6 5.12

Mesenteric lymph. 3
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To reflect the severity of the clinical picture,
the laboratory-biochemical parameters taken at ad-
mission and before discharge were monitored and
their ratio is shown in Graphs 1, 2, 3,4, 5, 6, 7 and 8.

A Kolmogorov-Smirnov test was run to com-
pare the distributions of the two samples. This test
was performed by computing the maximum dis-
tance between the cumulative distributions of the
two samples. Of particular interest is the approxi-
mate P-value for the test. Since the P-value is less
than 0.05, there is a statistically significant differ-
ence between the two distributions at the 95.0%
confidence level.

Leucocites
(admission vs discharge)

~@- Le (adm)
2 -0 Le (dis)

Graph 1. Distribution of individual values of Leuco-
cytes at admission and discharge

It is shown that there are statistically signifi-
cant differences between the two samples in admis-
sion and discharge.
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Graph 2. Distribution of individual values of Na at ad-
mission and discharge

Even though there are no statistically signifi-
cant differences between the two samples in admis-
sion and discharge for both parameters Natrium and
Potassium, it is obvious that departures from nor-
mal range for patients in admission were detected.

Potassium
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Graph 3. Distribution of individual values of K at ad-
mission and discharge
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Graph 4. Distribution of individual values of BE at ad-
mission and relation of BE vs pH

In practical terms, it is stated with 95.0% of
confidence that the true mean of BASE EXCESS
is somewhere between -10.0507 and -8.18531,
whereas the true standard deviation is somewhere
between 4.3809 and 5.7131. While the confidence
interval for the mean is quite robust and not very
sensitive to violations of this assumption, the con-
fidence interval for the standard deviation is quite
sensitive.

The correlation coefficient r=0.78 indicates
a moderately strong linear relationship between
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BASE EXCESS and pH values. It can be used to
construct prediction limits for new observations.
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Graph 5. Distribution of values of CRP at admission
and discharge

1

It is shown that there are statistically signifi-
cant differences between the two samples for CRP,
in admission and in discharge.
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Graph 6. Distribution of values of Ht at admission and
discharge

It is shown that there are statistically signif-
icant differences between the two samples for HE-
MATOCRIT, in admission and discharge, generally
below the normal range.
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Graph 8. Distribution of values of glycaemia at
admission and discharge

DISCUSSION

Rotaviruses have been the dominant patho-
gen in the etiology of diarrhea for almost 50 years,
especially in infancy, as it stands out in all regions
of the world and in developed and developing
countries. A European rotavirus network has been
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organized by the EU to monitor the circulation of
rotavirus, which covers 11 countries from which
data are collected before and after the introduction
of active prevention. Knowing all the features
of the rotavirus disease — frequency, potential of
severe clinical manifestations with lethal outcome
due to extreme rapid dehydration, its escape from
the intestine and the possibility of extraintestinal
manifestations and complications, strong possible
nosocomial pathogen, and no less, an important
cost for the health system — it absolutely implies
the need for the best treatment of the disease —
prevention [1], [2], [3], [4], [10].

In our study the rotavirus etiology has been
proved at 23.30%, which correlates with the data
of studies in developing countries, unlike those in
Belgium, Austria, Germany, where the proportion
is significantly higher as explained by the collec-
tive concern for children in all types of preschool
institutions [5], [6].

The dominant infant age is x = 8 months,
which is characteristic of the rotavirus infection
worldwide [15].

Whether the type of diet significantly affects
the maturation of the local intestinal immunity —is
of particular importance in our study, and despite
the low age of the respondents, the natural diet in
relation to breastfeeding is of a small percentage,
only 21%. This results in low serum iron levels
and the development of a more severe clinical
picture [7], [8], [16], [17].

Regarding the clinical picture at the admis-
sion, almost all children were febrile (x = 38.50C)
with an average temperature of 4 days. The pre-
dominant symptoms of vomiting and loose stools
are expressed on admission with an average of 7
stools/24 hours and 5 vomits/24 hours. The rela-
tively poor nutritional status, high fever and nu-
merous stools and vomiting, as well as the positive
epidemiological survey of 59 children due to stay
in another institution, hospital or kindergarten, im-
ply a longer hospitalization of 6 days on average,
which is significantly longer than in the developed
European countries. High fever and numerous
stools and vomiting result in a significant differ-
ence in hematocrit, Le, electrolyte, and glycemic
values on admission and on discharge. There was
also a significant difference in the values of Ly and
CRP. Although it is a group of severely acute de-
hydrated young children, the body’s compensatory
mechanisms monitored especially by electrolyte,
ABS, PH, and BE values show a tendency to main-
tain extreme physiological limits. It is noteworthy

that isonatremic dehydration is predominant, but
with a significant deviation of the electrolyte val-
ues from the reference values of the admission in
relation to the same at discharge [11], [12], [19].

What has been observed in the last decade
in the world, especially in Italy, Finland and other
western countries, as well as in Japan, are ex-
traintestinal manifestations within the rotavirus
infection, which is why it has been called rotavirus
disease ever since. From the numerous possible
extraintestinal presentations of the rotavirus dis-
ease in our study, bronchitis, mesenteric lymphad-
enitis, upper respiratory infections and rash were
noted [11], [13], [18].

CONCLUSION

The rotavirus infection, as the most common
confirmed cause of diarrhea in infants and young
children, with the development of a severe clinical
picture, with dehydration and numerous disorders
in laboratory biochemical parameters and possible
complications and extraintestinal manifestations
is a serious health and economic problem in our
country. As it is a possible preventable disease
with already established and introduced manda-
tory immunization, its continuous implementation
is necessary to monitor its effects that would lead
to areduction in the incidence, and, thus, the need
for hospitalization and treatment of the rotavirus
disease patient.
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Pe3ume

3ACTAIIEHOCT HA POTABUPYCHUTE BO ETUOJIOI'MJATA
HA AKYTHHUTE JUAPEU KAJ MAJIUTE JELA, KIMHUYKHU ®OPMMU,
EKCTPAMUHTECTUHAJIHU MAHU®ECTAIIMU U KOMIIVIMKALIUN

Cuexana CrojkoBcka, lpena KonnoBa- Tomy3oBcka, 3BoHK0 MHIEHKOBHK,

Mnie bocniakosekn, Kpero I'poznanoscku, Mapuja LiBeranoBcka, Mapuja /Ilum3osa,
Cama IleTpymeBcka- MapunkoBuk, Muiiena Cresanosuk, Wimp lemupn,

Cynunua boroeBcka- TaceBcka, Becna CemenakoBa —LBeTkoBcKa,

Banepuja KupoBa- YpomeBuk, Katrepuna Cnacoscka, Beimmup CaBeckn

YHUBEp3UTETCKA KIIMHKUKA 32 UH(YEKTUBHU Ooniectu 1 hedpuiiHu coctojou, Crorje,
Memununcku dakynret, Cromje Perrybnnka Makenonuja

PoTaBHpyCcOT € BUCOKOKOHTATHHO3CH MPUYMHUTEI CO JIOMHHAHTEH (peKoopasieH npeHoc. bunejku
€ cTabuiIeH BO HaIBOpEITHATA CpEINHA, TPAHCMHUCH]aTa € MOXHa CO OJTMCKU KOHTAKTH, HHTECTHja Ha
KOHTaMUHHUPAHA BOJIa WJIM XpaHa M KOHTAKTH CO KOHTAMUHUpaHU NoBpmUHU. CO 4aCOBU OTICTOjyBa
Ha palere, a Co JICHOBY Ha KOHTAMUHHUPAHU MOBPIIMHA. T0a TO YUHU Haj3aCTalleH CHTepaJeH U HO30-
KOMHHAJIEH IMaTOTeH BO CBETOT, Mpe]a ¢ BO Mayara JAeTcka Bo3pact. OcBeH Op3aTa mexuaparaimja co
M3pa3eHM CJICKTOIUTHU HapyIIyBarka, BUJCHTUPAHH C€ U OPOJHU EKCTPAWHTECTUHAIHU MOXKHOCTH
BO KJIMHHWYKATA CJIMKA, IIITO ja TOTEHIIMpA OTpedaTa o MpeBeHIINjaTa Ha oBaa 00JIeCT.

Bo nepuoaot on 1.2.2018 roa. go 31.1.2020 roa. na Knunukara 3a nuHGEeKTHBHU O0JIeCTH Je-
kyBaHu ce 1060 mamueHTH co nujapeanta oosecrt, ox kou 502 nena (47,36 %). Kaj 23,3 % ox nenara
NOTBpJIeHa € poTaBupycHa etuonoruja. Kaj cure 117 nmena, mo mpoTokodi, HalpaBeHu ce Jadoparo-
PHUCKO-OMOXEMHUCKH MCTPaXKyBarma CO Clie/ickhe Ha MapaMeTpUTe U HUBHA JIMHAMHKA Ha TPUEM U Ha
ormyuiTame oj1 bonnuia. Hajroiaem 6poj ox nenara, 84 (82,06 %) ce ox rpajicka cpelinHa, CO MOTBpJICHA
enuaeMHoIIoNIKa aHKkeTa Kaj 59 (42 %). IIpoceuynara Bo3pacT Ha jerara Oerre 8 Meceiu, co MaJj IPOIEHT
Jiela Ha MajunHa nexpasa (noenu 25, ogaocHo 21,37 %), co Bucoka GpeOpriIHOCT Ha rpueM Kaj 99 %
OJI JIeTiaTa co CpelHa BPEIHOCT Ha TemmepaTtypara ox 38,5 °C u mpocedHo Tpacwke Ha GpeOpuiiHocTa
on 4 nena, co cpenuo 7 (+2,49) cromunm u 5 (+2,12) moBpakama. Mmarie curHupUKaHTHA pa3InKa BO
BPEJHOCTUTE HAa XEMATOKPUTOT, JIEYKOIIUTHTE, eJIEKTpoIUTUTE, rukeMujara u [[PI1 npu nmpueMoT u
IIpH UCITUCOT. Nwmamre JOMHWHAaHTHA U30HATPEMHUCKa L[eXH;[paTaqua, a KOMIICH3aTOPHUTC MEXaHU3MU
cieneHu co BpegHoctute Ha enexTponutute ABC, IIx, BE mokakaa TeHaeHIM]ja KOH OAPKYyBamke BO
KpajHuTe (PU3MOJIONIKY TPaHUITK. BO KIMHUYKATA CITUKA O] EKCTPAWHTECTHHATHATE MaHUDecTaIuu
3abenexxanu 0ea OpOHXUTH, ME3eHTEpHjalieH TuM(aeHUT, TOPHOPECTUPATOPHU NH(PEKIINH U PATll.

PoraBupycHara uH}eEKIMja € Cepuo3eH 3[paBCTBEH U SKOHOMCKHM MPOoOJIeM BO Halara 3emja,
na nmoTpeOHO ¢ Hej3MHO KOHTUHYHPAHO MPEBEHUPAE U CIC/CHE 3a J1a Ce MOCTUTHE HaMallyBame Ha
WHIIMJICHIIATa, a CO TOAa U MoTpedara 3a XOCIUTaIUu3alija U JIEKyBamhe Ha poTaBUpycHaTa 00JIECT.
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1ja, KOMITUKALUN



