DOI: https://doi.org/10.2298/SARH160926079D

UDC: 616.33/.34-022.7-02

ORIGINAL ARTICLE / OPUTUHAJTHN PA[]

The etiology of viral gastroenteritis in patients
requiring hospitalization: differences between
rotavirus and norovirus infections — practical or only
academic significance?

Radoslava Doder’, Dajana Lendak’, Svetlana Ili¢%, Nadica Kovacevi¢', Slavica Tomic¢', Ksenija
Boskovi¢?

'University of Novi Sad, Faculty of Medicine, Clinical Center of Vojvodina, Clinic for Infectious Diseases,
Novi Sad, Serbia;

?Public Health Institute of Vojvodina, Center for Disease Control and Prevention, Novi Sad, Serbia;
3University of Novi Sad, Faculty of Medicine, Clinical Center of Vojvodina, Clinic for Physical Rehabilitation,
Novi Sad, Serbia

SUMMARY

Introduction/Objective Viral gastroenteritides (VGEs) have great infectious potential and may occur
in all age groups. Loss of fluid due to vomiting and diarrhea represent a special risk, and may result in a
more severe clinical presentation in children, the elderly, and people with chronic diseases.

The aim of the study was to explore the causes of VGEs among hospitalized patients, as well as to evalu-
ate the severity of clinical symptoms in rotavirus and norovirus infections.

Methods The observational prospective study included 191 patients aged 2-88 years who were treated
at the Clinic for Infectious Diseases, Clinical Center of Vojvodina, Novi Sad, over a two-year period. Test-
ing of stool samples for viral agents was done by the reverse-transcription polymerase chain reaction
method. Positive findings were found in 59 patients.

Results Of 59 patients with confirmed viral gastroenteritis, in 31 (52.5%) it was caused by rotavirus, in
17 (28.8%) by norovirus, three patients (5.1%) had other viral causes, while co-infection with two viruses
was found in eight (13.5%) patients. The severity of clinical manifestations as expressed with Vesikari
score did not differ with regard to infectious agents (p = 0.353). However, patients with rotavirus infec-
tion had a higher incidence of fever (p = 0.043), longer duration of diarrhea (p = 0.015) and dehydration
(p =0.014), and longer need for hospital treatment (p = 0.030).

Conclusion The most common cause of VGEs in our hospitalized patients was rotavirus. There was no

MpumrbeHo - Received:
September 26,2016

PeBu3nja « Revised:
December 12,2016

MpuxeaheHo « Accepted:
December 13,2016

Online first: March 17,2017

Correspondence to:

Radoslava DODER

Clinic for Infectious Diseases
Clinical Centre of Vojvodina
Hajduk Veljkova 1-7

21000 Novi Sad, Serbia
radoslava.doder@mf.uns.ac.rs

difference in the severity of clinical symptoms between rotavirus and norovirus infections.
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INTRODUCTION

Acute gastroenteritis (AGE) mostly represents
amild, self-limiting disease, which usually does
not require going to the doctor [1]. In a small
percentage of cases, depending on the different
characteristics of the pathogen and the host and
their interrelationship, AGE will require hos-
pital care. Although the proportion of severe
clinical forms is small, the ubiquity and high
incidence of this disease, especially in countries
with poor socioeconomic conditions, gives this
disease a great practical significance [2].

In triage settings, the most important is cer-
tainly the assessment of severity of the disease
and indications for hospitalization, as well as
the differentiation between viral and bacterial
AGE. The practical importance of differentia-
tion between causes of viral gastroenteritis is
often overlooked by general practitioners [3].
The reasons for this include primarily the treat-
ment approach that is symptomatic in all cases
of viral gastroenteritis, as well as the cost of di-
agnostic tests, which are still based on molecu-

lar techniques and therefore usually unafford-
able for patients in developing countries [4].
However, literature data indicate that there are
differences in the incidence of individual causes
of viral gastroenteritis, as well as in the severity
of clinical symptoms, and it has been observed
that these differences depend on geographic
area, as well as socioeconomic status and hy-
gienic habits of the study population [1, 3-6].
The aim of this study was to determine the
distribution of causes of viral gastroenteritis
among patients requiring hospitalization in
our institution, as well as to determine whether
there are differences in the clinical presentation
between rotavirus and norovirus infections.

METHODS
Subjects
This observational prospective study included

191 patients aged 2-88 years, who were treated
at the Clinic for Infectious Diseases in Novi Sad
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over a period of two years (between January 1, 2014 and
December 31, 2015). Viral etiology of the disease was con-
firmed in 59/191 patients.

Data sources

Referrals to laboratory testing for causes of viral gastroen-
teritis contained basic demographic data, epidemiological
data, present symptoms and signs, and disease duration.
Medical records included the data on personal history,
clinical course, response to treatment, and disease out-
come.

Clinical definition of viral gastroenteritis

The clinical definition of a case of acute viral gastroenteri-
tis presupposed the presence of the following symptoms:
> 3 watery stools/24 hours and/or > 2 episodes of vomit-
ing/24 hours, abdominal pain, and fever. The study ex-
cluded patients with comorbidities in the gastrointestinal
tract, patients in whom the complaints lasted more than 48
hours prior to hospitalization, patients previously treated
with antimicrobial therapy, as well as those with a stool
test positive for bacterial pathogens.

Laboratory diagnostics

Stool samples for molecular diagnostics were taken not
later than 48 hours after the onset of symptoms and before
the initiation of treatment, and transported in a portable
refrigerator (temperature between +4°C and +8°C) to the
laboratory. Virus isolation from stool was done at the Cen-
ter for Virology of the Public Health Institute of Vojvodina,
Novi Sad. The extraction of viral nucleic acids was carried
out with commercially available mini spin column kit for
the isolation of RNA (Ribo Virus, Sacace Biotechnologies
S.r.l, Como, Italy). The testing of samples of viral nucleic
acids was done using a reverse-transcription polymerase
chain reaction commercial kit by Sacace Biotechnologies.
Amplification and detection of viral RNA was done us-
ing the Applied Biosystems® 7500 PCR System (Applied
Biosystems, Foster City, CA, USA).

Bacteriological examination of stool for common intes-
tinal pathogens (Salmonella spp., Shigella spp., Campylo-
bacter spp., Yersinia spp., E. coli O157) was performed at
the Center for Microbiology of the Public Health Institute
of Vojvodina, Novi Sad.

Routine laboratory blood and urine tests were per-
formed at the Center for Laboratory Medicine of the Clini-
cal Center of Vojvodina.

The study was approved by the Ethics Committee of the
Clinical Center of Vojvodina. All the participants in the
study had signed the informed consent.

Statistical analysis
Statistical analysis was done using IBM SPSS Statistics for
Windows, version 23 (IBM Corp., Armonk, NY, USA).

Categorical variables were presented as numbers and
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percentages, and differences between groups were inves-
tigated by the x* test. After the examination of distribution
of continuous variables, it was found that the distribution
of most of the variables differed significantly from the
normal distribution, and also that most of the variables
showed significant heterogeneity of variance between the
groups; therefore, the data was presented as a median and
an interquartile range, and differences between the groups
were investigated using the Mann-Whitney U-test. Sig-
nificance of correlations between the variables was tested
using a non-parametric approach (Spearman rank cor-
relation).

RESULTS

In the observed two-year period, a total of 261 patients
with symptoms of acute gastroenteritis were hospitalized
at the Clinic for Infectious Diseases of the Clinical Center
of Vojvodina. All the patients underwent stool analysis for
viruses and bacteria, and patients with proven bacterial
pathogens (n = 65) and those with mixed viral and bacte-
rial infection (n = 5) were excluded from further analysis.
The remaining 191 patients were included in the study.
A proven viral pathogen was found in 59/191 patients
(30.9%), while stool testing for both viruses and bacteria
was negative in 132/191 (69.1%) patients.

Among the 59 patients with confirmed viral gastroen-
teritis, in 31 (52.5%) patients the cause was rotavirus, in 17
(28.8%) it was norovirus, three patients (5.1%) had other
viral causes of AGE, and co-infection with two viruses
was found in eight (13.5%) patients. Patients with all stool
analyses negative for pathogenic causes (n = 132) as well as
patients with co-infection with two viruses (n = 8) and pa-
tients with confirmed viral etiology other than norovirus
or rotavirus (n = 3) were classified as a non-rota/non-noro
group (a total of 143 patients).

Further analysis included only patients with proven
viral and non-rota/non-noro gastroenteritis.

Demographic data are presented in Table 1, while clini-
cal and laboratory characteristics of the study patients are
shown in Table 2.

The results showed no statistically significant difference
in the age of patients in relation to the pathogen. However,
when the age categories were taken into account, it was
observed that rotavirus infection was more common in
children under five years of age, while norovirus infec-
tion was more frequent in children aged 6-18 years. On
the other hand, all three groups (rotavirus, norovirus, and
non-rota/non-noro gastroenteritis) were similarly preva-
lent in adults (50-60%). These differences, however, did
not reach the level of statistical significance.

It is interesting that of the 143 patients with non-rota/
non-noro gastroenteritis, none had associated comorbidi-
ties, while in the group with norovirus gastroenteritis, as
many as 35% of the patients (n = 6) had comorbidities
(four patients had hypertension, and two of them chronic
obstructive pulmonary disease). In the group of patients
with a rotavirus infection, nine of them had comorbidities
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Table 1. Demographic characteristics of patients included in the study
Parameter Non—r(cr)]ti/ﬁ;—noro (nR:t; ) (nN:2°7) N/R Non/n Non/r
Age 22(10.5-31) 19 (4.5-32) 19 (17-25) 0.627 0.831 0.400
Under 5 yrs. 21 (14.7%) 9 (29%) 1 (5.9%)
5-18 yrs. 38 (26.6%) 6 (19.4%) 6 (35.3%) 0.132 0.528 0.265
Adults 84 (58.7%) 16 (51.6%) 10 (58.8%)
Sex — male 74 (51.7%) 13 (41.9%) 6 (35.3%) 0.653 0.305 0.322
Comorbidity 0 (0%) 9 (29%) 6 (35.3%) 0.654 - -
Takeaway and restaurant food 32 (22.4%) 4(12.9%) 2(11.8%) 0.909 0.220 0.238
Similar symptoms in family 34 (23.8%) 8 (25.8%) 3(17.6%) 0.776 0.793 0.994
Table 2. Comparison of clinical and laboratory characteristics between rotavirus, norovirus and non-rota/non-noro AGEs
Parameter Non_';?]ti/? Z;)—noro (nR:t; ) (nN:2°7) N/R Non/n Non/r
Vomiting 118 (82.5%) 24 (77.4%) 16 (94.1%) 0.138 0.854 0.507
> 5 X per day 48 (33.6%) 11 (35.5%) 7 (40.2%) 0.696 0.532 0.838
Duration” 1(1-2) 1(1-2) 1(1-1) 0.643 0.824 0.726
Diarrhea 136 (95.1%) 31 (100%) 16 (94.1%) 0.758 0.860 0.451
> 5 X per day 92 (64.3%) 17 (54.8%) 9 (52.9%) 0.926 0.406 0.213
Duration” 3(1-4) 3(2-4) 2(1-3) 0.015 0.105 0.407
Fever 93 (65%) 25 (80.6%) 9 (52.9%) 0.043 0.523 0.092
Duration” 1(1-3) 2(1.5-3) 2(1-2) 0.052 0.703 0.031
Max. BT 38.1(37.2-38.8) 38.2(37.6-38.9) | 37.6 (37.2-38.3) 0.078 0.245 0.482
Bloody stool 5(3.5%) 3(9.7%) 0 (0%) - - 0.309
Abdominal pain 97 (67.8%) 20 (64.5%) 13 (76.5%) 0.597 0.653 0.884
SBP 110 (100-120) 110 (100-120) 110 (100-120) 1.00 0.534 0.638
WBC 54 (37.8%) 8 (25.8%) 4 (23.5%) 0.862 0.375 0.292
CRP 25 (8-121) 52 (7-168) 18 (15.5-21) 0.540 0.583 0.593
Potassium 4 (3.7-4.3) 4(3.7-4.3) 4(3.8-4.3) 0.863 0.939 0.096
Vesikari score 12 (10-14) 12(11-13) 12(10-12) 0.353 0.430 0.835
Mild 1(0.7%) 1(3.2%) 0 (0%)
Moderate 46 (32.2%) 7 (22.6%) 4 (23.5%) 0.755 0.713 0.305
Severe 96 (67.1%) 23 (74.2%) 13 (76.5%)
E:f'c‘;‘:é°r?o‘zgft‘:ﬂ‘zg'talc'::5 1(1-2.5) 10-3) 10-1) 0.154 0.262 0481
Duration of hospitalization” 3 (2-5) 4 (3-5) 3(2-4) 0.030 0.225 0.174
Duration of L.V." 4 (3-5) 4 (4-5) 4 (3-4) 0.014 0.382 0.025

BT - body temperature; SBP - systolic blood pressure; WBC — white blood cells; CRP - C-reactive protein;
*The duration is expressed in days; the data are presented as the number of cases (percentage) for categorical variables, and median (interquartile range) for

continued variables

(29%) - hypertension (n = 6), diabetes mellitus (n = 1),
and obstructive pulmonary disease (n = 2).

With respect to the epidemiological data regarding fami-
ly members suffering from similar symptoms or eating food
prepared outside home, there were no statistically signifi-
cant differences between the observed groups of patients.
Food consumption outside home immediately prior to the
onset of complaints was reported by 11.8-22.4% of patients.

An analysis of individual elements used to estimate
severity of the clinical picture showed that diarrhea and
fever lasted longer in patients with rotavirus infection
compared with norovirus infection, while this difference
was not found in patients with non-rota/non-noro gastro-
enteritis in comparison to noro and rota groups. However,
considering the overall severity of the clinical picture as
expressed by the Vesikari score, we did not find a statisti-
cally significant difference in the severity of clinical symp-
toms between the three GE groups.

In addition, the group with rotavirus infection had a
significantly longer need for parenteral rehydration, com-

‘ DOI: https://doi.org/10.2298/SARH160926079D

pared to both the norovirus and the non-rota/non-noro
groups, as well as a significantly longer duration of hos-
pitalization.

Laboratory parameters did not differ significantly be-
tween the studied groups of patients.

An analysis of demographic parameters (host’s charac-
teristics) that might have potentially affected the clinical
picture expressed by the Vesikari score in patients with
proven viral gastroenteritis showed a statistically signifi-
cant negative correlation of a moderate intensity (n = 59,
r =-0.305, p = 0.033) between the Vesikari score and age.
In other words, younger patients had a more severe clini-
cal picture. Similarly, patients with comorbidities had a
statistically significantly more severe clinical picture com-
pared to those without comorbidities (n = 59, r = 0.311,
p = 0.031).

Duration of hospitalization and duration of parenteral
rehydration did not significantly correlate with either de-
mographic or epidemiological factors.
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DISCUSSION

Rotavirus is considered the most common cause of viral
gastroenteritis and accounts for the highest percentage
of patients presenting with a more severe clinical picture.
This conclusion was reached by analyzing outpatients and
hospitalized patients, and it has been found that the most
common cause of hospitalization is rotavirus [3, 6-11].
However, studies that included only hospitalized patients
have provided contradictory data about the severity of clin-
ical picture of rotavirus and norovirus infections. Perl et al.
[12], analyzing individual symptoms of viral gastroenteritis
among children hospitalized in their institution, reported
a more severe clinical picture in rotavirus infection com-
pared to other pathogens. On the other hand, Kawada et
al. [13] reported that in children less than 12 years of age
norovirus infection caused vomiting more frequently and
that vomiting and diarrhea lasted longer. A prospective
study of French researchers showed that rotavirus is by
its frequency and severity of the clinical picture the most
important pathogen in hospitalized pediatric patients [6].
Our results showed a higher prevalence of fever in patients
with rotavirus infection, as well as a longer duration of fe-
ver and diarrhea. However, considering the overall severity
of the clinical picture expressed by the Vesikari score, our
results did not show a statistically significant difference in
the severity of clinical symptoms of gastroenteritis caused
by rotavirus and norovirus. Norovirus infections require
statistically significantly shorter parenteral rehydration,
thereby reducing duration of hospitalization.

The discrepancy of literature data on the severity of
the clinical picture and the data indicating that particular
symptoms last longer in rotavirus infections may be ex-
plained by differences in the host’s characteristics, rather
than the characteristics of the pathogen [6, 8, 12]. In fact,
our results suggest that younger children, in view of age-
particular immune response, present with a more severe
clinical picture, regardless of the pathogen (severity of the
clinical picture does not differ with regard to the cause,
but statistically significantly correlates with age). Bearing
in mind that children under five years of age are the “tar-
get group” of rotavirus, this may explain the more severe
symptoms and a longer hospital stay. In support of the
notion that host factors are the reason for the differences
in the severity of clinical symptoms is our finding showing
that the presence of comorbidities significantly affected
the severity of the clinical picture. It is noteworthy that we
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ETMoNOrnja BUPYCHUX racTpoeHTepuTuca mehy XxocnutanusoBaHum 6onecHULMUMA:
pa3nunke nsmehy potaBupycHe U HOPOBUPYCHE UHPEKLMje — NPAKTUUHM UK CamMO

dKaeMCKuU 3Haqaj

Papocnasa [lofep’, [lajaHa JleHpak', CBetnaHa nuh?, Hapuua Kosauesunh', Cnasuua Tomuh', Kcennja bowkosuh?

'YHuBep3utet y HoBom Capy, MegnumHcku dakyntet, KnuHuukm LenTtap BojsoauHe, KnuHuka 3a nHdekTsHe 6onectu, Hosm Cag, Cpbuja;
2/IHCTMTYT 3a jaBHO 3ApaBIbe BojBoanHe, LieHTap 3a KoHTpony 1 npeseHuujy 6onecti, Hosu Cag, Cpbuja;
3YHusep3uTet y HoBom Cagy, MeauumHcku dakyntet, KnuHnuku ueHTap BojsoanHe, KnuHuka 3a dusnkanty pexabunutauujy, Hosu Cag, Cpbuja

CAMETAK

YBoa/LUnmb BupycHy racTpoeHTepUTUCU NMajy BEINKN UH-
beKTVBHY NMOTEHLKMjasl U MOTY C€ jaBUTU Y CBM Y3PacHUM rpy-
nama. HapounTt p13mk npefctaB/ba rybutak TeUHOCTU ycnen,
nospahara 1 NPOJINBA, LUTO MOXeE JaTV TEXY KIMHUYKY CIINKY
KoZ AeLe, CTapujux 1 0coba ca XPOHUYHIM 060berMa.
Linms oBor papa je aa yTBpaun AUCTPUBYLIM]Y Y3POUHIKa BUPYC-
HWX raCTPOEHTEPUTICA KOF XOCNMTaNN30BaHUX GONECHKa 1
pasnuKe y TeXUHU KINVHUYKe CNIMKe n3mehy poTaBrnpycHe u1
HOPOBUPYCHe NHbeKLmje.

Metoge CnoBefieHO je oncepBaLMOHO MPOCNEKTUBHO UCMK-
TuBatbe Kof 191 6onecHmKa y3pacTta 2-88 rognHa neyeHmx
y ABOrOAMLLIHbEM Nepurofy. TecTupatbe y3opaka CTonuLe Ha
BMPYCHE y3pOouHuKe paheHo je metogom RT-PCR. Mo3nTrBaH
Harnas Ha Bupyce 3abenexeH je kof 59 6onecHuka.
Pesynrtatm Of 59 6onecHuKa ca noTBpHeHUM BUPYCHNM rac-
TpoeHTepuTUCOM, Kog 31 (52,5%) y3pouHUK je 61o poTaBmpyc,
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Kog, 17 (28,8%) HopoBUpYC, Kog Tpu 6onecHuKa (5,1%) fokasaHu
Cy OCTanv BUPYCHY Y3POUHWLW, @ KOMHdeKLMja ca ABa BUpPYCa
3abenexeHa je kog ocam (13,5%) 6onecHyiKa. TexnHa KNMHUYKe
CNIMKe n3pakeHa Kpo3 Becrkapu cKop Huje ce pasnnkoBana
Yy OBHOCY Ha y3poyHuKa nHdekumje (p = 0,353). bonecHnun
Ca pOTaBMPYCHOM UHGEKLMjOM MManu cy Behy nHUmaeHLy
Temnepatype (p = 0,043), pyxe Tpajatbe aunjapeje (p = 0,015)
1 gexugpataumje (p = 0,014) n gy>xy notpeby 3a 60NHUYKIM
neyerbem (p = 0,030).

3aksbyyak Hajuelwhin y3pouHuK akyTHUX BUPYCHHUX racTpoe-
HTEPUTMCA KOA XOCMUTaNM30BaHUX 6ONeCHKa 10 je poTaBu-
pyc. Huje HabheHa pa3nuka y TeXUHU KIMHUYKE CKe n3mehy
pOTaBMpYyCHE N HOPOBUPYCHe NHbeKLMje.

KrbyuHe peun: potaBupyc; HOPOBUPYC; FACTPOEHTEPUTIAC; Ay-
XKMHa 6ONMHMYKOT Neyetba
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