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Abstract

The rotavirus remains the most common cause of diarrhea in children. The World Health Organization has indicated that more
than half a million children under the age of five years died because of contracting rotavirus, and most of them are from poor
countries. Adults appear to be less susceptible to rotavirus infections, which is likely due to partial immunity resulting from
previous infections. Rotavirus infection often begins within two days of virus introduction. Fever and vomiting are the first signs,
followed by three to seven days of watery diarrhea. The infection might result in stomach pain, as well as minor or no signs and
symptoms. The diagnosis is done by using immunological techniques such as latex agglutination test, immune chromatography
(Rapid test), and enzyme-linked immunosorbent assay or molecular methods such as polymerase chain reaction and real-time
polymerase chain reaction and the rates vary between 18-57% in different Iraqgi cities depend on sociodemographic and clinical
characteristics. Rotavirus infection contentious a major public health problem in the Iragi population and the rates diverge from

one area to another according to many factors.
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Introduction

About 500,000 children under the age of five die each year as
a result of diarrhea, with rotavirus being the most common
cause. About 200,000 individuals are predicted to die each
year as a result of rotavirus infection. Death from rotavirus
infections is caused by severe dehydration (Carvalho & Gill,
2019). Males are two times more than females to be admitted
to hospitals (Intusoma et al., 2008). Gastroenteritis affects 3-5
million children each year, according to the World Health
Organization, with roughly 12% of those under the age of 5
years old (Cieza et al., 2019), and is responsible for 17% of all
deaths among children under the age of five in the world
(Mathers et al., 2009).

Rotavirus infections are more common in the winter in
temperate areas, although they are more common all year in
the tropics, owing to seasonal fluctuations in temperature and
humidity (Schael et al., 2009).

In our country, rotavirus infection has been seen to follow a
seasonal pattern, with cooler temperatures and a drier
atmosphere being related to it. For temperate countries, the
seasonal spread of this virus during the cooler months has
previously been observed. Rotavirus infection peaked in the
autumn when temperatures were cooler and declined in the
summer when temperatures were warmer (Abood, 2013). The
study reported that the infection increased in the colder
months of the year after performing a study on children with
acute gastroenteritis under five years old admitted to Basrah
General Hospital during the study period 2008-2013 (Hassan
et al., 2016).

Features of the virus

The rotavirus belongs to the Reoviridae family and has a
genome made up of 11 double-stranded RNA (dsRNA)
segments encased in a triple-layered capsid with no envelope
(Carroll et al., 2015). Rotaviruses' outer layer is made up of
two proteins, VP7 and VP4, which are encoded by RNA
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segments 9 and 4, respectively. These proteins elicit
neutralizing antibody responses and are used to divide group
A rotaviruses into G (VP7) and P (VP4) kinds, with G
denoting glycoprotein and P denoting protease-sensitive
protein (Estes & Cohen, 1989). This virus is divided into
seven groups, referred to as A-G. Rotavirus A, which causes
more than 90% of rotavirus gastroenteritis in humans, is found
all over the world (Van et al., 2006).

Transmission

During rotavirus-associated diarrhea, substantial amounts of
rotavirus are excreted in the stool. The virus is spread mostly
by feces-oral contact, which is frequently close to person-to-
person (Knipe et al.,, 2013). Rotavirus transmission is
encouraged by contaminated fomites, which are common in
out-of-home care and hospitals (Butz et al., 1993). The much
higher infection incidence among patients who drink and
swim in river water compared to other sources of water supply
is a warning, as most prior research has confirmed the
relevance of polluted water in virus transmission (Prevost et
al., 2016).

Pathophysiology

Rotavirus is transmitted by the fecal-oral route. It infects cells
lining the small intestine and the rotavirus non-structural
protein 4 (NSP4) was proposed to function as an exotoxin,
which causes gastroenteritis, which can result in severe
diarrhea and even death due to dehydration (Tanaka et al.,
2007). Outbreaks of rotavirus A diarrhea are common among
hospitalized infants, young children, and elderly people in
nursing homes (Moreira et al., 2009). However, with each
infection, immunity develops, and subsequent infection is less
severe (Malik et al., 2008)- Rotavirus replication and assembly
take place in cytoplasmic viroplasms following cellular
absorption, and newly generated rotaviruses are discharged
from the cells via cell lysis or Golgi-independent non-classical
vesicular transport (Pham et al., 2017).

The damage of absorptive enterocytes (causes malabsorption),
intestinal secretion induced by rotavirus nonstructural protein
4, and activation of the enteric nervous system are all
mechanisms used by rotavirus to cause diarrhea (Crawford et
al., 2017). Furthermore, the release of 5-hydroxytryptamine
(also known as serotonin) by rotavirus infection can activate
signaling pathways that cause diarrhea and vomiting (Hagbom
etal., 2011).

Clinical Manifestations

The incubation period for rotavirus is 1 to 3 days, after which
symptoms arise suddenly and in a variety of ways. The most
common presenting symptoms are fever, diarrhea, and
vomiting. Symptoms of infection are nearly identical to those
of other gastrointestinal illnesses. Rotavirus infections are
more serious (Bernstein, 2009).
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Diarrhea, the most prevalent symptom of acute gastroenteritis,
continues to be the third most common cause of morbidity and
infant mortality (Nirwati et al., 2016). In temperate places,
which is known as "winter diarrhea," there is marked
seasonality, whereas, in the tropics, the effect of season on
rotavirus infection is not as strong (Levy et al., 2009).

Rotavirus infection can cause vomiting, lethargy, and fever in
addition to diarrhea. Vomiting is a common symptom of
rotavirus infection (Haghom et al., 2011). Fever is a typical
symptom of rotavirus infection, as is malaise (Brodal, 2004).
Fever is induced by the release of the pro-inflammatory
cytokines IL-1, tumor necrosis factor (TNF), and I1L-6, and IL-
1's role in fever induction is dependent on IL-6 expression
(Eskilsson et al., 2014).

Diagnosis

Laboratory-confirmed diagnosis is desired, rotavirus antigen
can be detected in stool specimens using an ELISA or
immunochromatography. The window for detecting viral
shedding with ELISA normally closes within a week of the
beginning of sickness, although more sensitive tests can detect
the virus for longer periods., such as real-time polymerase
chain reaction assays are more accurate and allows genotyping
of viral isolates; as a result, epidemiological investigations
may benefit from it (Pham et al., 2017). Electron microscopy,
polyacrylamide gel electrophoresis, antigen detection assays,
and virus isolation are some of the other methods of detection.
Confirmation testing is usually recommended only if it has the
potential to save money by reducing hospital stays or avoiding
unnecessary operations (Anderson & Weber, 2004).

Complication

Rotavirus is a major cause of morbidity and mortality in
otherwise healthy newborns. The lack of rotavirus vaccination
in our national immunization program may have a role in the
difficulties that result. Rotavirus gastroenteritis, which can
lead to serious consequences such as sepsis, is still a common
cause of morbidity in children (Aldemir et al., 2016).

Electrolyte imbalance is the most prevalent complication of
the infection, which is thought to be caused by a viral
enterotoxin that induces malabsorption and disaccharidase
depression due to mucosal damage. The degree of mucosal
injury is related to the severity of diarrhea (Hotez et al., 2014).
The second most common consequence was septicemia.
Although the exact process is uncertain, it is suspected that
rotavirus-induced intestinal epithelial dysfunction makes
infected enterocytes more vulnerable to bacterial invasion
(Ci ftei et al., 2009).

Treatment and Prevention

The treatment for rotavirus infection emphasizes symptom
management as well as the treatment and prevention of
dehydration. Salt solutions for oral rehydration should be tried
first. To help with symptom alleviation and diarrhea volume
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management, codeine, loperamide, and diphenoxylate can be
administered (Anderson & Weber, 2004).

Drinking plenty of drinks is the greatest method to avoid
dehydration. Oral rehydration treatments are available over the
counter in U.S. grocery and drug stores and are most effective
for mild dehydration. Severe dehydration may necessitate
hospitalization for intravenous (I1V) fluid therapy, in which
patients receive fluids directly via their veins (CDC, 2017).

Because rotavirus infects Approximately all children in both
developed and developing countries at a young age, proper
cleanliness and sanitation are insufficient to avoid the disease.
In observational studies, breastfeeding appears to protect
against rotavirus gastroenteritis, while one case-control study
suggested that it may just postpone the start of rotavirus
gastroenteritis till after weaning (Clemens et al., 1993;
Parashar et al., 2013). The best protection against rotavirus
comes from orally delivered live attenuated vaccines that
resemble natural illnesses. Since 2006, two approved rotavirus
vaccinations have been available and are being used in various
countries (Parashar et al., 2013). Two rotavirus vaccines,
RotaTeq and Rotarix, are licensed for global use; (RotaTeq) is
administered at 2, 4, and 6 months of age, and the monovalent
vaccine (Rotarix) is administered at 2 and 4 months of age
(Rosettie et al., 2018).

Review of Iraqi Studies

Several studies reported different infection rates with
Rotaviruses among children in Iragi cities, such as Hussein et
al., (2018) who identified 20% (30 out of 160) of children with
gastroenteritis admitted to Al-Batool Teaching Hospital for
Maternity and Children in Baqubah city using Cer Test one
step (Hussein et al., 2018). A high percentage of 75% was
recently reported among children in Diyala 75% (Nasser et al.,
2021).

Three studies conducted in Baghdad such as the study of
Abdul Sattar (2012) who reported 11 cases (18.03%) had
positive Rotavirus infection among 61 children admitted to
Children Welfare Teaching Hospital (Abdul Al-Janabi, et al.,
2019) who found 21.4% (21 out of 98) among children with
acute gastroenteritis in two hospitals which are Children’s
Protection Teaching Hospital and Al-Alawiya Children’s
Hospital from October 2018 till the end of January 2019 using
multiplex RT-PCR (Al-Janabi et al., 2020). Recently
Abdulridha (2019) reported 30.3% among all collected
samples (Abdulridha, 2019).

Muneam (2020) found 32% in Ramadi (Muneam, 2020) and
Abd-al Fattah et al. (2020) reported 32.6% of rotavirus group
A among 150 children with diarrhea admitted to Hospital of
Maternity and Children in Ramadi city at Al-Anbar
governorate using a rapid test (Abd-Al-Fattah et al., 2020;
Abood et al., 2013) who found that 42.45% were positive for
rotavirus among 384 infants with gastroenteritis were admitted
to the Teaching Hospital of Maternity and Child in three cities
(Al-diwaniya, A-Najaf, and Babylon) and two hundred
fourteen infants from the outpatient departments of the
hospitals, (some of them from primary health care centers and
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others from private clinics using latex agglutination test
(Abood et al., 2013). Al-Nasrawy and Al-Yasseen (2020)
found that 34% of fecal specimens were from children with
acute gastroenteritis in Al-Najaf Al-Ashraf governorate (Al-
Nasrawy et al., 2020) and Mutlak et al., (2018) reported 48%
in Babylon City (Mutlak et al., 2018). Recently in Karbala was
56.3% (Ldawmy et al., 2021).

Several Iraqgi studies conducted in northern Irag, such as Jaff et
al., (2016) who detected 22% (22 out of 100) children with
gastroenteritis under 5 years old attended Sulaimani Pediatric
Hospital using the VIKIA test (Jaff et al., 2016), Salih (2009)
the incidence of RV infection in was 28.7% among 150
children hospitalized with acute diarrhea referred to Ibn-Al-
Atheer pediatric Hospital in Mosul city using Latex
agglutination test (Salih, 2009), Zaman et al., (2012) reported
33.3% Rotavirus using immunochromatographic in Kirkuk
city-lrag (Zaman et al., 2012) and Herish et al., (2006) who
reported 37% of rotavirus gastroenteritis were showed in
another study in Iragi Kurdistan (Ahmed et al., 2006).

Numerous Iragi studies conducted in the South of Iraq, such as
Habash and Sawsan (2018) found that 32.5% of 120 children
with acute gastroenteritis aged under 5 years old were
admitted to the pediatric hospitals in Basra (Habash &
Sawsan, 2018). Thwiny and Hasoni (2015) reported 40%
among children with acute diarrhea in Basrah City (Thwiny &
Hasoni, 2015), and Jarullah and Mohammed (2019) revealed
that 45% among 100 infants and children less than five years
of age in Thi-Qar Province in the south of Iraq for five Months
(From November 2017 to March 2018) using RT-gPCR
(Jarullah & Mohammed, 2019).

The variation in the Rota infection rates among Iragi cities
may be related to the fact that they occurred before the
introduction of the Rota vaccine into Irag's national
immunization schedule in 2012. This fact is supported in the
study done by Sadeq et al., (2019) showed that the rotavirus
vaccine is effective in reducing the severity and duration of
infection in 715 patients with gastroenteritis admitted to Al-
Kadhimiyah Pediatrics Hospital in Baghdad using commercial
Kits (Biotec-UK) (Sadeq et al., 2019). The reason for the
increased rotavirus prevalence in some vaccinated cities
despite the use of the vaccine is the emergence of new
genotypes and new strains not included in the vaccine, and this
is due to the nature of the genome virus of re-assortment or
due to missed Rota vaccine doses particularly those who did
not take any dose in some families.

The significantly higher infection rate among patients
consuming river water for drinking and swimming compared
to other sources of water supply is a notice with most previous
studies affirming the importance of contaminated water for
transmitting the virus (Prevost et al., 2016). Several studies
have documented the detection of rotavirus from rivers and
surface waters using molecular techniques. Contamination of
water undoubtedly comes through human and probably animal
excreta, and in this regard, it has been documented that one
gram of the feces of the infected person contains more than 10
trillion viral particles and that only 10-100 viral particles are
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needed to transmit the infection. Some studies reported
bottle-feeding carries a risk of diarrhea for several reasons,
including incorrect feeding practice, inadequate sterilizing
technique, and infection risk, and allergy to cow's milk, a
higher prevalence of rotavirus infection is seen among bottle-
fed children, such as a study done by Mohamed et al., (2013)
who found a high frequency of rotavirus in children with acute
gastroenteritis under one year with a high incidence of Bottle-
Feed 22 cases (52.37%) in the Al-Salam hospital and Al-
Madena Clinical Laboratory in Mosul City (Mohamed et al.,
2016; Al-Saidy, 2019) reported that 136 patients (56.67%)
were artificially fed among children who suffered from
diarrhea in Al-Diwaniyah (Al-Saidy, 2019). Fenjan and Basim
(2019) found that 22 children (48.9%) are fed bottle feeding in
children under five years old in Thi-Qar Province (Fenjan &
Basim, 2019). Another study was done by Al-khafagi et al.,
(2011) who reported that the statistical analysis was highly
significant P<0.05 in mixed feeding in comparing with
breastfeeding in acute infantile diarrhea using rapid
chromatography immunoassay for the qualitative detection of
rotavirus in human feces specimens (Al-khafagi et al.,
2011). Infants whose moms had high antirotavirus-IgA titers
in their breast milk were less susceptible to rotavirus than
those whose mothers had low titers. Lactoferrin, lactadherin,
secretory IgA, lymphocytes, oligosaccharides, and human
milk glycans are bioactive components found in breast milk
that aid in the development of innate immunity (Sushmita et
al., 2016).

In our country, rotavirus infection has been seen to follow a
seasonal pattern, with cooler temperatures and a drier
atmosphere being related to it. For temperate countries, the
seasonal spread of this virus during the cooler months has
previously been observed. Rotavirus infection peaked in the
autumn, when temperatures were cooler, and then declined in
the summer (Nirwati et al., 2016). Hassan et al., (2016)
reported that the infection elevated in the cold months of the
year after performing a study on children with acute
gastroenteritis under five years old admitted to Basrah General
Hospital during the study period 2008-2013 (Hassan & Rasha,
2016).

A significantly higher infection rate was reported among
parents’ patients with low education and low health education,
Ibraheem (2012) found most of the mothers of the patients
were illiterate 78 cases (38.6%) among 202 patients suffering
from diarrhea over 6 months period in Children Welfare
Teaching hospital in Baghdad (Ibraheem, 2012).

In conclusion. Rotavirus infection is still a major public health
problem in our population and the rates diverge from one area
to another according to many factors.

Recommendations

The prevalence of infection rotavirus in Iragi children was
high in some of the studies. The bottle-feeding and low
education of the mothers were found to increase the incidence
of infection. Health education should be recommended to
mothers at primary health centers about the benefit of breast
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milk and of the rotavirus vaccine in preventing the disease.
The concerned authorities should provide sterilized water for
children as a right of theirs and to reduce the transmission of
infection. Mothers should also be made aware of the need to
sterilize the water before drinking it, especially for children
from one month to 5 years old.

Acknowledgments

We would like to thank all the people who helped, supported,
and encouraged us to successfully finish this research. | would
also like to thank the patients who had the first role in this
work, wishing them continued health.

Funding

The authors do not receive any financial support for their
research, authorship, and publication of this review.

Conflict of interest

The final draft of the manuscript was edited by all writers for
important intellectual content, and they all gave their approval.

References

Abd-Al Fattah, S. A., Hamad, M. A., & AL-Ani, M. Q. (2020).
Prevalence and Molecular Detection of Rotavirus in Children in
Ramadi City-Iraq. Medico Legal Update, 20(4), 2096-102.

Abdulridha, A. S. (2016). Study the effects of age and gender of
children on Rotavirus infection in Baghdad, Irag. Research
Journal of Pharmaceutical Biological and Chemichal
Sciences, 7(4), 700-704.

Abood, W. S. (2013). The molecular epidemiology of rotavirus
strains causing gastroenteritis in infant in the region of Mid
Iraq. AL-Qadisiyah ~ Journal ~ of  Veterinary = Medicine
Sciences, 12(1), 121-127.

Ahmed, H. M., Coulter, J. B. S., Nakagomi, O., Hart, C. A., Zaki, J.
M., Al-Rabaty, A. A. & Cunliffe, N. A. (2006). Molecular
characterization of rotavirus gastroenteritis strains, Iraqi
Kurdistan. Emerging Infectious Diseases, 12(5), 824.

Aldawmy, F. K., Thwiny, H. T., & Abo Almaali, H. M. (2021).
Epidemiological and molecular study of Rotavirus infection
among human and animal in Karbala and Basrah provinces. Iraqi
Journal of Veterinary Sciences, 35(2), 403-410.

Aldemir kocabas, B. I. L. G. E., Ozdemir, H., Tural Kara, T. U. G. C.
E., Tapisiz, A., Belet, N., Ciftci, E., & Ince, E. (2017).
Complications  with rotavirus: A single center
experiences. Turkish Journal Of Pediatrics, 58(6).

Al-Janabi, M. K., Al-Ahmer, S. D., & Al-Hamdani, F. G. (2020).
Study of the association of rotavirus and astrovirus in children
infected with acute gastroenteritis in baghdad city. Plant
Arch, 20(1), 430-434.

Al-khafagi, A. M., Almashta, S. A., & Al-yassari, |. H. (2011). Study
the Non-Specific Immune Response and Prevalence of Rotavirus
Causing Diarrhea in Infants. Al-Qadisiyah Journal of Veterinary
Medicine Sciences, 10(2), 94-99.

Al-Nasrawy, L. M. & Al-Yasseen, A. K. N. (2020). Molecular
characterization of Rotavirus infection among children with acute
gastroenteritis in Al-Najaf Al-Ashraf City, Irag. Drug Invent
Today. 13(2), 324-328.


https://microbial.sciencearchives.org/

Microbial Science Archives (2023) Vol. 3 (1), 12-17

Al-Saidy, A. A. S. (2019). Role of rotavirus as the cause of acute
pediatric diarrhea in Al-Diwaniyah, Irag. Al-Qadisiyah Journal of
Veterinary Medicine Sciences, 18(1), 1125.

Anderson, E. J. & Weber, S. G. (2004). Rotavirus infection in adults.
Lancet Infect Dis.4(2), 91-99.

Ayyed, M. A., Al-Dulaimi, M. F., Al-Ani, R. K., & Al-Mawla, S. O.
(2019). Incidence of Rota Virus Gastroenteritis among
Vaccinated and Non-vaccinated Children Less Than Two Years
Old in Ramadi City, Irag. Al-Anbar Med J, 5-8.

Bernstein, D. I. (2009). Rotavirus overview. Pediatr Infect Dis J.
28(3),50-53.

Brodal, P. (2004). The central nervous system: structure and function.
oxford university Press.

Butz, A. M., Fosarelli, P., Dick, J., Cusack, T., & Yolken, R. (1993).
Prevalence of rotavirus on high-risk fomites in day-care
facilities. Pediatrics, 92(2), 202-205.

Carroll, K. C., Butel, J.,, & Morse, S. (2015). Jawetz melnick and
adelbergs medical microbiology 27 E. McGraw-Hill Education.
Carvalho, M. F., & Gill, D. (2018). Rotavirus vaccine efficacy:
current status and areas for improvement. Human vaccines &

immunotherapeutics.

CDC. (2017). No Title NNDSS. Centers for Disease Control and
Prevention In: wwwn.cdc.gov. https://wwwn. cdc.gov/nndss/.
Accessed 21 Dec 2017. Centers Dis Control Prev.

Ci’ ftei', E. N., Tapisiz, A., Ozdemi’ r, H. L., Giiri" z, H., Kendi" 1li",
T., Ince, E., & Dogru, U. (2009). Bacteraemia and candidaemia: a
considerable and underestimated complication of severe rotavirus
gastroenteritis. Scandinavian journal of infectious
diseases, 41(11-12), 857-861.

Cieza, A., Causey, K., Kamenov, K., Hanson, S. W., Chatterji, S., &
Vos, T. (2020). Global estimates of the need for rehabilitation
based on the Global Burden of Disease study 2019: a systematic
analysis for the Global Burden of Disease Study 2019. The
Lancet, 396(10267), 2006-2017.

Clemens, J., Rao, M., Ahmed, F., Ward, R., Huda, S., Chakraborty,
J., ... & Sack, D. (1993). Breast-feeding and the risk of life-
threatening rotavirus diarrhea: prevention or
postponement? Pediatrics, 92(5), 680-685.

Crawford, S. E., Sasirekha, R., Jacqueline, E. T., Umesh, D. P.,
Lennart, S., Marie, H., Manuel, A. F., Harry, B. G., Miguel, O.
R., Gagandeep, K., Ulrich, D., & Mary, K. E. (2017). Rotavirus
infection. Nat Rev Dis Prim. 3(1),1-16.
https://doi.org/10.1038/nrdp.2017.83.

Das, S., Sahoo, G. C., Das, P., Singh, U. K., Jaiswal, A. K., Singh, P.,
& Kumar, R. (2016). Evaluating the impact of breastfeeding on
rotavirus antigenemia and disease severity in Indian
children. PLoS One, 11(2), e0146243.

Eskilsson, A., Mirrasekhian, E., Dufour, S., Schwaninger, M.,
Engblom, D., & Blomqvist, A. (2014). Immune-induced fever is
mediated by IL-6 receptors on brain endothelial cells coupled to
STAT3-dependent induction of brain endothelial prostaglandin
synthesis. Journal of Neuroscience, 34(48), 15957-15961.

Estes, M. K., & Cohen, J. E. A. N. (1989). Rotavirus gene structure
and function. Microbiological reviews, 53(4), 410-449.

Fenjan, M. N., Jarullah, B. A., & ABDULRAHMAN, S. J. (2019).
Molecular identification and phylogenetic analysis of rotavirus in
children suffered from diarrhea under five years old in Thi-Qar
Province. Iragi J Edu Pure Sci, 9(1), 1.

Habash, S. H., & Habeeb, S. I. (2018). Rotavirus diarrhea in children
under five in Basrah: hospital based study. Pediatric Infect
Dis, 3(2), 6.

Hagbom, M., Istrate, C., Engblom, D., Karlsson, T., Rodriguez-Diaz,
J., Buesa, J. & Svensson, L. (2011). Rotavirus stimulates release
of serotonin (5-HT) from human enterochromaffin cells and
activates brain structures involved in nausea and vomiting. PLoS
pathogens, 7(7), e1002115.

16

Hassan, H. A. & Rasha. A. A. (2016). Rota virus diarrhea in children
under five admitted to Basrah General Hospita. Med. J. Basrah
Uni. 34(2), 107-114.

Hotez, P. J., Kaplan, S. L., Harrison, G. J., Cherry, J. D., &
Steinbach, W. J. (2014). Feigin and Cherry's Textbook of
Pediatric Infectious Diseases. Saunders.
https://www.sciencedirect.com/science/article/pii/S14733099040
09284

Hussein, A. A., Hussein, R. A., & Shaker, M. J. (2018). Enteric
viruses co-infection with giardiasis among diarrheal children in
Diyala  Province-lrag. Journal of Pure and applied
Microbiology, 12(2), 793-799.

lbraheem, M. F. (2012). Rotavirus infection as a cause watery
diarrhea. Journal of the Faculty of Medicine Baghdad, 54(4),
310-313.

Intusoma, U., Sornsrivichai, V., Jiraphongsa, C., & Varavithaya, W.
(2008). Epidemiology, clinical presentations and burden of
rotavirus diarrhea in children under five seen at Ramathibodi
Hospital, Thailand. J Med Assoc Thai, 91(9), 1350-5.

Jaff, D. O,, Tarig, A. G. A. & Natalie, R. S. (2016). The Incidence of
rotavirus infections among children with diarrhea in Sulaimani
province, Irag. JBM. 4(1), 124-131.

Jarullah, B. A., Fenjan, M. N. & Abdulrahman, S. J. (2019).
Molecular identification and phylogenetic analysis of rotavirus in
children suffered from diarrhea under five years old in Thi-Qar
Province. Iragi J Edu Pure Sci, 9(1), 1.

Knipe, D.M.; Howley, P.M.; Griffin, D.E.; Lamb, R.A., Martin,
M.A., Roizman, B., Straus, S.E. (Eds.). Fields virology,
Lippincott Williams and Wilkins. Philadelphia, PA.2013.

Levy, K., Hubbard, A. E., & Eisenberg, J. N. (2009). Seasonality of
rotavirus disease in the tropics: a systematic review and meta-
analysis. International journal of epidemiology, 38(6), 1487-
1496.

Malik, J., Bhan, M. K., & Ray, P. (2008). Natural immunity to
rotavirus infection in children. Indian J Biochem Biophys., 2008,
45,(4), 219-228.
http://nopr.niscair.res.in/handle/123456789/1936.

Mathers, C. D., Boerma, T. & Ma Fat, D. (2009). Global and regional
causes of death. Br Med Bull. 92(1), 7-32.
https://doi.org/10.1093/bmb/Idp028

Mohamed, N. S., Hameed, M. F., & Al-Rubai, H. K. (2016).
Detection of norovirus and rotavirus in children under five years
during winter 2012-2013 in Mosul Province. Al-Nahrain Journal
of Science, 19(3), 101-107.

Moreira, L. L., Netto, E. M., & Nascimento-Carvalho, C. M. (2009).
Risk factors for nosocomial rotavirus infection in a paediatric
hospital: ~ the  potential role for rotavirus  vaccine
use. Vaccine, 27(3), 416-420.

Mutlak, Q. M., Abdulridha, M. K., & Al-Huseini, L. M. A. (2018).
Updates in the prevalence of rotavirus gastroenteritis in Babylon
City. Al Mustansiriyah ~ Journal of  Pharmaceutical
Sciences, 18(2), 1-12.

Nasser, A. T., Hasan, A. S., Saleh, A. K., & Saleh, M. K. (2021).
Immunological and molecular detection of rotavirus genotype in
children with gastroenteritis in Diyala-lrag. GSC Adv Res Rev.
6(3),194-208.

Nirwati, H., Wibawa, T., Aman, A. T., Wahab, A., & Soenarto, Y.
(2016). Detection of group A rotavirus strains circulating among
children with acute diarrhea in Indonesia. Springerplus. 5(1),1-6.
https://doi.org/10.1186/s40064-016-1724-5.

Parashar, U. D., Nelson, E. A. S., & Kang, G. (2013). Diagnosis,
management, and prevention of rotavirus gastroenteritis in
children. Bmj, 347.

Pham, T., Perry, J. L., Dosey, T. L., Delcour, A. H., & Hyser, J. M.
(2017). The rotavirus NSP4 viroporin domain is a calcium-
conducting ion channel. Scientific reports, 7(1), 43487.



https://microbial.sciencearchives.org/
https://doi.org/10.1038/nrdp.2017.83
https://www.sciencedirect.com/science/article/pii/S1473309904009284
https://www.sciencedirect.com/science/article/pii/S1473309904009284
http://nopr.niscair.res.in/handle/123456789/1936
https://doi.org/10.1186/s40064-016-1724-5

Microbial Science Archives (2023) Vol. 3 (1), 12-17

Prevost, B., Goulet, M., Lucas, F. S., Joyeux, M., Moulin, L., &
Waurtzer, S. (2016). Viral persistence in surface and drinking
water: Suitability of PCR pre-treatment with intercalating
dyes. Water research, 91, 68-76.

Rosettie, K. L., Vos, T., Mokdad, A. H., Flaxman, A. D., Khalil, 1.,
Troeger, C., & Weaver, M. R. (2018). Indirect rotavirus vaccine
effectiveness for the prevention of rotavirus hospitalization: a
systematic review and meta-analysis. The American journal of
tropical medicine and hygiene, 98(4), 1197.

Sadeq, T., Ali, A., & Hameed, G. A. (2019). Effects of Rota vaccine
on severity and duration of rotavirus infection among children
less than 5 years old at Al Kadhimiya pediatrics hospital. Journal
of Al-Rafidain University College For Sciences (Print ISSN:
1681-6870, Online ISSN: 2790-2293), (2), 223-230.

Salih, N. E. (2009). Rota virus Association diarrhea among children
less than 5 years in Mosul city. Tikrit Journal of pure
science, 14(3).

Sattar, B. A. A., Al-Kareemi, K. K., & Jassim, A. A. (2012).
Percentage of Rotavirus infection in stool of pediatric patients at
Children Welfare Teaching Hospital in Baghdad. Journal of the
Faculty of Medicine Baghdad, 54(4), 349-352.

How to cite this article

Schael, I. P., Gonzalez, R., & Salinas, B. (2009). Severity and age of
rotavirus diarrhea, but not socioeconomic conditions, are
associated with rotavirus seasonality in Venezuela. Journal of
medical virology, 81(3), 562-567.

Tanaka, G., Faruque, A. S., Luby, S. P., Malek, M. A., Glass, R. |., &
Parashar, U. D. (2007). Deaths from rotavirus disease in
Bangladeshi  children:  estimates  from  hospital-based
surveillance. The Pediatric infectious disease journal, 26(11),
1014-1018.

Thwiny, H. & Hasoni, H. (2015). Molecular detection and
epidemiology of five enteric viruses (Rotavirus A, norovirus,
sapovirus, astrovirus and enteric adenovirus) among children with
acute diarrhea in Basrah, Iraq. J. of Intern Acad Res for Multid. 3,
393-403.

Van Zyl, W. B., Page, N. A., Grabow, W. O. K., Steele, A. D., &
Taylor, M. B. (2006). Molecular epidemiology of group A
rotaviruses in water sources and selected raw vegetables in
southern Africa. Applied and environmental microbiology, 72(7),
4554-4560.

Zaman, N. A., Al-Tae, A. A., & Saadoon, I. H. (2012). Prevalence of
Rotavirus, Adenovirus, and Rotavirus-Adenovirus Coinfection
among children less than 5 years in Kirkuk city.

Shamel, A., Khashman, B. M., Khalaf, S. K. and Hussein, A. A. (2023). Rotavirus infection in iragi children: a review. Microbial Science Archives, Vol. 3 (1),

12-17. https://doi.org/10.47587/MSA.2023.3103

—G)
This work is licensed under a Creative Commons Attribution 4.0 International License

Publisher’s Note: MD International Publishing stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

17


https://microbial.sciencearchives.org/
https://doi.org/10.47587/MSA.2023.3103
http://creativecommons.org/licenses/by/4.0/

