. ISSN 2458-8865 E-ISSN 2459-1505 7 FPE

° ° www.fppc.com.tr Kamily
\' J Family Practice and Palliative Care ) Practice
d ) b .. Palliative

https://doi.org/10.22391/fppc.471460 Care

Original Article

Evaluation of the effects of zinc supplementation on the
symptoms and duration of the disease in acute viral
gastroenteritis

Akut viral gastroenteritlerde oral ¢inko kullaniminin hastaligin semptomlari ve siiresine etkisinin
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ABSTRACT

Introduction: Acute viral gastroenteritis is the second most common cause of high morbidity and mortality in childhood. Viral gastroenteritis
is the most common cause of severe diarrhea and associated hospitalizations especially in toddlers. It has been shown that the administration of 20
mg of zinc daily during acute diarrhea reduces the duration of watery diarrhea by 25% and it has been reported to have protective and therapeutic
effects in the acute period. The aim of this study is to retrospectively determine the beneficial effects of oral zinc supplementation on the severity
and duration of complaints of toddlers who were treated in our clinic with the diagnosis of acute viral gastroenteritis.

Methods: Toddlers who were hospitalized in the Department of Pediatrics for acute viral gastroenteritis between October 2016 and March 2018
were included in the study. The study was retrospective and the data of the patients were obtained from the patient files. The diagnosis of acute
viral gastroenteritis was made by detecting the adenovirus-rotavirus antigen in the fresh stool specimens. The patients were divided into two
groups. Group 1: patients who received zinc supplementation in addition to support treatment. Group 2: patients who received only supportive
therapy.

Results: The mean number of vomiting was 3.60 / day and watery diarrhea was 5.20 / day in group-1 while number of vomiting was 6.1 / day
and watery diarrhea was 8.9 / day in group-2 in the 36th hour during treatment. The tolerability of oral feeding at 36 th hour was 49.39% ( 41) in
group-1 and 45.07% (32) in group-2. The mean number of vomiting and watery diarrhea in group-1 cases at 72th hours was 1.2 / day and 4.30 /
day, while in group-2 cases, 3.90 / day and 7.20 / day.

Conclusions: Although the physiopathology of the effects of zinc on gastroenteritis is not yet fully understood, diarrhea is seen both as a cause
and as a result of zinc deficiency. The fact that patients with gastroenteritis benefit from zinc support suggests that zinc enhances this effect by
increasing intestinal immunity.
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Giris: Akut viral gastroenteritler cocukluk ¢aginda yiiksek morbidite ve mortalitenin en sik ikinci sebebidir. Ozellikle oyun ¢ag1 ve okul cag1
cocukluk doneminde tiim diinyada siddetli ishallerin ve buna bagli hastane yatislari ile bebek 6liimlerinin en sik nedeni viral gastroenteritlerdir.
Akut ishal sirasinda giinliik 20 mg ¢inko verilmesinin sulu digkilama siiresini %25 azalttig1 gdsterilmistir ve akut donemde koruyucu ve terapotik
etkileri oldugu bildirilmistir. Bu ¢aligmanin amaci, ¢cocukluk caginda morbiditesi ve mortalitesi yiiksek hastaliklarin baginda gelen akut viral
gastroenterit tanisiyla klinigimizde tedavi edilen 2-5 yas arasi oyun ¢agt ¢ocuk hastalarin yakinmalarinin siddeti ve siiresi {izerinde oral ¢inko
kullaniminin etkisini retrospektif olarak belirlemektir.

Yontem: Akut viral gastroenterit tanistyla Ekim 2016 — Mart 2018 tarihleri arasinda yatirilarak tedavi edilen 2-5 yas aras1 oyun ¢agi donemindeki
cocuk hastalar ¢alismaya alindi.Caligma retrospektif olup hastalarin verileri hasta dosyalarindan elde edildi.Akut viral gastroenteri tanisi taze diski
orneginde adenoviriis-rotaviriis antijeni saptanmasi ile konuldu.Hastalarin verileri Cinko tedavisi alanlar (Grup-1) ile ¢inko tedavisi almayanlar
(Grup-2) arasinda kargilastirildi.

Bulgular: Cinko tedavisi verilen grup-1°deki olgularin 36.saatteki ortalama kusma ve diskilama sayis1 3,6/giin ve 5,2/giin iken ¢inko almayan
grup-2 olgularinki 6,10/giin ve 8,90/giin idi.36. Saatte oral beslenmeyi tolere etme grup-1 de % 49.39 (41) iken grup-2 de % 45.07 (32) idi.72.saatte
grup-1 olgularin ortalama kusma ve digkilama sayis1 1,20/giin ve 4,30/giin iken grup-2 olgularda 3,90/giin ve 7.20/gin idi.

Sonug: Cinkonun gastroenteritler {izerindeki etkilerinin fizyopatolojisi heniiz tam olarak anlagilamamis olmakla birlikte ishaller, hem ¢inko
eksikliginin bir nedeni, hem de bir sonucu olarak goriilmektedir. Gastrenteritli olgularin ¢inko desteginden fayda gormesi, ¢inkonun intestinal
immuniteyi arttirarak bu etkiyi sagladigini diisiindiirmektedir.

Anahtar kelimeler: Akut viral gastroenterit, rotaviriis, adenovirus
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Introduction

Acute diarrhea is more than three a day in the form of watery diarrhea is less than two weeks and the most common cause of acute viral
gastroenteritis. Acute viral gastroenteritis is the second most common cause of high morbidity and mortality in childhood. Viral gastroenteritis is
the most common cause of severe diarrhea and associated hospitalizations especially in toddlers [1-3]. Acute diarrhea is more common with viral
causes, whereas chronic or persistent diarrhea and dysentery are more common with non-viral agents. More than 500,000 children under 5 years
of age worldwide lose their lives due to acute viral gastroenteritis [2, 4]. It causes bloodless and mucusless diarrhea, accompanied by vomiting
and fever, especially in the spring and last spring. It can cause severe dehydration, electrolyte imbalance, metabolic acidosis and even convulsions
due to severy vomiting and watery diarrhea [1, 2, 3, 5]. Therefore, the delays in diagnosis and treatment cause morbidity, mortality and serious
economic losses [5, 6]. The first goal in the management of acute gastroenteritis is to replace the loss of fluid-electrolyte which is caused by
dehydration and that may caused mortality. The course of acute viral gastroenteritis has been reported to be more severe in early childhood in the
literature. Studies have shown that zinc supplementation, an essential nutrient, has positive effects on diarrhea severity and duration [2, 4, 6-8]. It
has been shown that the administration of 20 mg of zinc daily during acute diarrhea reduces the duration of watery diarrhea by 25% and it has
been reported to have protective and therapeutic effects in the acute period. Recommended to use for an average of 2 weeks [4, 7, 8]. The aim of
this study is to retrospectively determine the beneficial effects of oral zinc supplementation on the severity and duration of complaints of toddlers
who were treated in our clinic with the diagnosis of acute viral gastroenteritis.

Methods

With the decision dated 11/10/2018 and numbered 56893, Mustafa Kemal University ethics committee approval was received. 154 patients
between 2 and 5 years old were hospitalized in the Department of Pediatrics for acute viral gastroenteritis between October 2016 and March 2018
were included in the study.

The study was retrospective and the data of the patients were obtained from the patient files. The diagnosis of acute viral gastroenteritis was made
by detecting the adenovirus-rotavirus antigen in the fresh stool specimens. The virus was detected in the fresh stool sample by a qualitative
immunochromotographic assay (Rota / Adenovirus Rapid Test Card, GenxBio, India). The patients were divided into two groups:

Group 1: patients who received zinc supplementation in addition to support treatment.

Group 2: patients who received only supportive therapy.

A daily dose of 20 mg as a zinc supplement was added orally (Zinobest suspension, Drogsan, Ankara, Turkey) during hospitalization period.
Age, sex, application season, clinical findings, number of vomiting and watery diarrhea, daily progression of clinical and laboratory findings, time
to start oral feeding, transition to complete oral feeding and time to terminate intravenous therapy and duration of hospital stay in patients were
evaluated. The data of the patients were compared between Group-1 and Group-2. The data of all patients was obtained from the hospital
information system. Gastroenteritis cases that with blood-mucus stools and by microbial agents other than viruses were excluded from the study.
And also, infants under 2 years of age and school-age children over 5 years old, patients with immunodeficiency or any chronic disease and
malnutrition were excluded from the study.

Patients with incomplete information were contacted with the communication numbers in the hospital information system. Patients who could not
complete their information were excluded from the study.

Statistical analysis
The data was entered in the SPSS 20.00 program. The relationship status was checked with the Mann- Whitney U test and the significance state
was determined according to p<0.05. Mean and standard deviation of the data was checked.

RESULTS

154 patients (36.84%) of 462 toddlers with acute gastroenteritis were due to with viral agents. The median age of the patients was 4.1 years. It is
determined that 68.18% (n: 105) of the viral cases were rotavirus, 22.72% (n: 35) of adenovirus and 9.09% (n: 14) of coexisting rotavirus-
adenovirus (Table-1).

Table 1. Adenovirus and rotavirus ratio in toddlers

—.' 9.09%
N 4 .!/ Ji—t
Rotavirus adenovirus Rotavirus-adenovirus
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In our study, the highest rate of rotavirus positivity was detected in the months of December and February, while the most common positivity of
adenovirus had seen in November, December and January. All patients had fever, nausea, vomiting, oral intake deteriorate, severe watery diarrhea
and dehydration. Severe dehydration and electrolyte imbalance (metabolic acidosis, oliguria-anuria, increased urine density) were present in
33.11% (n: 51) of the patients and hyponatremic and hypoglycemic convulsion in 12.98% (n: 2).

In our study, 53.24% (n: 82) of the cases were female and 46.75% (n: 72) of the cases were male. In our study, although the rate of rotavirus
infection was found to be higher in girls than in boys, no statistically significant difference was observed (p> 0.05).

The number of vomiting at the time of diagnosis was 7.3 / day and the number of diarrhea was 11.6 / day. All patients were treated with support
fluid treatment. The mean number of vomiting was 3.6 / day and watery diarrhea was 5.2 / day in group-1 while number of vomiting was 6.1 / day
and watery diarrhea was 8.9 / day in group-2 in the 36th hour during treatment. The tolerability of oral feeding at 36 th hour was 49.39% (n: 41)
in group-1 and 45.07% (n: 32) in group-2.

The mean number of vomiting and watery diarrhea in group-1 cases at 72th hours was 1.2 / day and 4.3 / day, while in group-2 cases, 3.9 / day
and 7.2 / day. Starting of oral feeding at 72th hours and stopping rate of intravenous fluid requirement support were 83.1% (n: 69) in group-1 and
59.15% (n: 42) in group-2. The median hospitalization time was 5.3 days in group 1 while 8.1 days in group-2. These data showed that zinc
supplementation had beneficial effects on vomiting, diarrhea, nutritional tolerability and hospitalization duration and this was statistically
significant (p <0.05) (Table-2).

Table 2. Comparison of clinical findings and hospitalization time between group 1 and group 2

Group 1 (n=83) Group 2(n=71) P
Theaveragenumber of vomiting at 36th hours /day 3.60 6.10 0.045
Theaveragenumber of waterydiarrhea at 36th hours/day 5.20 8.90 0.036
Tolerability of oral feeding at 36th hours 41 32 0.123
Theaveragenumber of vomiting at 72th hours /day 1.20 3.90 0.028
Theaveragenumber of waterydiarrhea at 72th hours/day 4.30 7.20 0.043
Tolerability of oral feeding at 72th hours 69 42 0.038
Theaveragehospitalization time/day 5.30 8.10 0.024

*Mann-Whitney U test (between groups)

In our study, 62.98% (n: 97) of patients were given antibiotic treatment in family medicine and pediatric emergency applications, but no clinical
improvement was found.

Discussion

Acute viral gastroenteritis cases are the leading pathologies that cause morbidity especially in childhood [1, 4]. Viruses are the most common
cause of acute gastroenteritis in toddlers. It is one of the main infectious causes of morbidity and mortality in early childhood. Nausea, vomiting,
oral malnutrition, as well as abundant watery diarrhea, electrolyte disorders and dehydration lead to significant hospitalization [4, 5-7]. In the
literature reported that, two million children under five years of age are admitted to the hospital with the diagnosis of acute viral gastroenteritis
and nearly one in four cases have died [7-9]. Rotaviruses and adenoviruses are the most important causes of viral gastroenteritis in both infants
and toddlers. In studies performed in various parts of the world, the prevalence of rotavirus was found to be between 5 - 71% and the prevalence
of adenovirus was 1.5 - 23.60%, and the coexisting of rotavirus and adenovirus were 1.07 - 10.60% [4, 5, 10]. More than one pathogenic agent
can be detected in acute gastroenteritis. Although bacteria and viruses can cause disease together, the most common is the coexisting of different
viruses [3-5, 11]. In our study, 36.84% (n: 154) of children with acute gastroenteritis were found to be related to viral agents accordance with the
literature. Viral gastroenteritis can be seen in every month of the year, especially in autumn, winter and spring months [1, 4, 5]. In our study, the
highest rate of rotavirus positivity was determined in the months of December and February, and adevovirus positivity was most frequently
observed in November, December and January.

Rotavirus and adenovirus, which are highly contagious pathogens, are highly resistant to external environment and can maintain their vitality for
months. The frequency of adenovirus and rotavirus infections is high in this period due to taking to mouths everything they can reach as a means
of communication with their environment in toddlers and unfortunately many times this situation do not be seriously perceived by families [3-5].
However, after 12-72 hours of incubation, viral gastroenteritis causes clinically fever, nausea, vomiting, and bloodless and mucusless diarrhea. In
a short period of time, oral ingestion disorder can lead to severe dehydration, electrolyte imbalance, convulsions and even hypovole mic shock [1,
5, 12]. All of our patients had fever, nausea, vomiting, oral intake, severe watery diarrhea and dehydration.

Severe dehydration and electrolyte imbalance were present in 33.11% (n: 51) of the patients. Hyponatremic and hypoglycemic convulsion was
observed in 1.29% (n: 2) of the patients. This data suggests that viral gastroenteritis may rapidly deteriorate the clinic situation in accordance with
the literature. The definitive diagnosis of viral gastroenteritis can be determined with detection of virus in the feces by electron microscopy,
production of virus in feces culture and detection of virus antigen in feces (enzyme immunoassay method / latex agglutination test). Detection of
rotavirus antigen in stool by latex agglutination method is commonly used basic diagnostic tests [4, 5]. we used the latex agglutination test as a
diagnostic test in our study. In the literature, it is reported that the distribution of viral gastroenteritis agents among sex is not different [1, 4].In
our study, 53.24% (n: 82) of the cases were female and 46.75% (n: 72) were male. Although the rate of rotavirus infection was found to be modest
higher in females than males in our study, there was no statistically significant difference (p> 0.05).
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The tendency for all infections, especially acute gastroenteritis, is increasing in children with zinc deficiency at the same time, zinc deficiency is
a serious cause of toddlers complications due to gastroenteritis [13]. Zinc deficiency is more common in the regions with low socioeconomic
status. It has been reported in the literature that the addition of 20 mg of zinc per day during the treatment of acute gastroenteritis provides a
significant improvement in disease duration and severity [8].However, in the case of viral gastroenteritis, zinc support is still not accepted as a
routine practice [7, 8, 14]. Although the physiopathology of the effects of zinc on gastroenteritis is not yet fully understood, diarrhea is seen both
as a cause and as a result of zinc deficiency [14, 15]. The fact that patients with gastroenteritis benefit from zinc support suggests that zinc enhances
this effect by increasing intestinal immunity [14, 15]. WHO recommends the using of zinc supplementation in the management of acute diarrhea
[4, 9, 15, 16]. In our study, a significant improvement was observed in diarrhea, vomiting, nutritional tolerability and hospital stay in group-1
patients compared to group 2 in accordance with the literature. These findings suggest that zinc supplementation is beneficial since early period
(Table-2).

Because most of the acute gastroenteritis is viral, antibiotic use is not routinely recommended in the treatment of these cases. Therefore,
determination of the agent is very important in the cases with gastroenteritis in treatment and follow-up since the will also prevent the use of
unnecessary antibiotics [3, 5, 11]. As a matter of fact, it is learned that 62.98% (n: 97) of all patients taked antibiotic treatment in family medicine
and pediatric emergency services, but no clinical improvement.

Limitations
In this study, the absence of the placebo group and the absence of patient controls data after discharge is the limitation of this paper.

Conclusion

Our study suggest that viral agents are the most common cause of acute gastroenteritis in toddlers group in accordance with the literature. Adequate
nutrition is the most important indicator of well-being in children. However rapidly deteriorate of nutrition in cases with acute viral gastroenteritis
may mislead the physician and this situation can lead to be unnecessary empirically antibiotic treatment. For this reason, viral agents should be
determined in pediatric age groups with acute viral gastroenteritis.

Consequently, if it is kept in mind the viruses as a important agent of severe acute gastroenteritis which may commonly seen in the cold seasons
thus can be prevented many costly, unnecessary investigations and antibiotic usage in acute gastroenteritis.
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