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Abstract: Gastroenteritis is commonly caused by viral etiologies. The inclusion of astro-
virus on multiplex, syndromic gastrointestinal PCR panels allows for the detection and
characterization of infected patients. This retrospective, observational, clinical study exam-
ines the epidemiology and clinical characteristics of astrovirus infections in adults from
our institution in Washington D.C. (USA) over a seven-year period. Chart abstraction was
performed to collect patient demographics, laboratory results, clinical presentation, and
management. The overall positivity rate of astrovirus was 0.6%. Peak seasons were late
winter to spring (February—April). The mean age was 32 years old (range: 18-52 years). All
patients presented with gastroenteritis symptoms and were immunocompetent except one.
Symptoms varied among diarrhea, abdominal pain, vomiting, and fever, but patients in age
group 30-39 years experienced less vomiting (p = 0.01). Infected patients had an increase
in monocytes and neutrophils and a decrease in lymphocytes (p < 0.001). Gastrointestinal
co-infections were seen in 24% of our patients. In all patients, clinicians acknowledged the
detection of astrovirus and discharged patients without further treatment. The median
length of stay was 6 h, and no patients were admitted into the intensive care unit. We show
that astrovirus infections in immunocompetent adults were associated with mild disease
associated with specific cell counts and different symptoms correlated with age.
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1. Introduction

In the past decade, the global burden of diarrheal diseases has remained a public
health challenge, particularly in low-resource settings where these conditions rank among
the leading causes of death [1]. Diarrheal diseases, exacerbated by poor sanitation and
limited access to clean water, have a significant impact on healthcare systems worldwide.
Viruses are the leading cause of acute gastroenteritis, followed by bacteria and parasites [2].

Human astroviruses, discovered in 1975, are positive-sense single-stranded RNA
viruses. They are a notable cause of mild diarrhea, particularly important as a nosocomial
agent capable of causing outbreaks and hospitalizations [3]. Astroviruses primarily affect
children, causing mild watery diarrhea lasting 2-3 days, often accompanied by vomiting,
fever, anorexia, and abdominal pain [4,5]. However, the virus also poses a risk to immuno-
compromised individuals and the elderly. The mean incubation period for astroviruses
infections is approximately 4.5 days [6].

Currently, the medical community possesses advanced diagnostic tools and a broad
understanding of common viral pathogens [7,8]. However, there is a significant gap in the
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understanding of less studied viruses like astroviruses, especially in adult populations.
Although children are commonly affected and reported, the impact on adults is not as
well documented. This discrepancy highlights a crucial need for enhanced research across
all demographics.

The advent of molecular syndromic testing has enabled rapid testing for infectious
etiology of gastroenteritis [9]. At our institution, we implemented the BioFire® FilmArray®
Gastrointestinal panel (BioFire Diagnostics, LLC, Salt Lake City, UT, USA), which can simul-
taneously detect 22 targets consisting of bacteria, viruses, or parasites [9,10]. While viral
targets such as norovirus, adenovirus, or rotavirus are common viral causes of gastroenteri-
tis, the panel also detects astrovirus. Utilization of this panel allows clinical laboratories to
readily uncover targets not commonly detected and thereby contribute significantly to the
existing body of knowledge regarding their prevalence and impact. This paper presents
the epidemiology and clinical characteristics of astrovirus infections in adults from our
institution over a period of seven years.

2. Materials and Methods
2.1. Study Design

We performed a single-center, observational, retrospective study at The George Wash-
ington University Hospital, which is a 395-bed tertiary care, academic medical center with
a level I trauma center located in Washington D.C., U.S.A. Stool specimens submitted be-
tween January 2016 to March 2023 were included. The detection of astrovirus was made by
testing stool specimens from patients using the qualitative, multiplex, BioFire® FilmArray®
Gastrointestinal Panel (GIPCR) [9,10]. Stools were tested following the manufacturer’s
instructions. Results were reported as detected or not detected. At our institution, the
GIPCR test is available to patients who are actively experiencing diarrhea, are not on
laxatives, and with specimen collected typically within 72 h of admission (including the
initial time of visit into the Emergency Department (ED) if that was the first location of
admission). The laboratory will reject the order if the stool specimen submitted is formed
stool and repeat testing is blocked within 7 days of initial testing.

The following patient information was abstracted from electronic medical records:
(i) demographics such as age, gender, the presence of underlying medical conditions, and
immune status; immune status was determined by evaluating defects in the immune sys-
tem from underlying diseases (e.g., malignancies, HIV infection, malnutrition), medical
treatments (e.g., chemotherapy, glucocorticoids, biologic agents) for conditions such as
solid tumors or hematologic malignancies, or receipt of solid-organ or stem cell transplants
with ongoing immunosuppression, moderate to severe primary immunodeficiencies (e.g.,
CVID, SCID, DiGeorge syndrome) and interventions (e.g., total body irradiation, splenec-
tomy); (ii) clinical symptoms on presentation and all recorded ICD-10 (10th revision of the
International Classification of Diseases) codes; (iii) laboratory results pertaining to stool
testing such as Ova-and-parasite testing, stool culture, and complete blood cell counts; and
(iv) clinical management (e.g., drugs or biologics administered).

2.2. Statistical Analysis

Data were statistically described in terms of mean, range, and relative frequencies (%)
when appropriate. Comparisons between groups were done using the student’s ¢-test for
normally distributed quantitative variables, and the Chi-Square Goodness-of-Fit Test was
performed for observed distribution of parameters (e.g., cell blood counts). p < 0.05 was
considered statistically significant.
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3. Results

3.1. Prevalence and Seasonality of Astrovirus

Between January 2016 to March 2023, a total of 5053 GIPCR tests were performed,
with 34 cases of astrovirus detected, yielding an overall positivity rate of 0.6%. The highest
positivity rate (1.02%) was observed in 2018 with 11 cases out of 1071 tests performed
(Figure 1A). In contrast, the positivity rate in 2020 was 0%, with no positive cases detected
among 537 tests performed that year. There was a notable drop in positivity after 2018, with
a slight resurgence starting in 2021. Interestingly, despite fewer tests conducted in early
2023 (74 tests only), four cases of astrovirus were detected (5.4%), suggesting an increasing
trend. By the time of writing this manuscript, we have stopped collecting data for the rest
of 2023.

Percent Positivity
w

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Year

2016 2017 2018 2019 2020 2021 2022 2023
Astrovirus
Positive 6 5 11 5 0 2 1 4
Total Tests 850 1130 1071 869 537 379 143 74
Positivity
Rate 0.71% 0.44% 1.02% 0.57% 0% 0.53% 0.70% 5.41%
B
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Figure 1. The detection of astrovirus in our patient population between 2016 and 2023. Positivity
rate of astrovirus determined by using the total number of stool specimens tested on a multiplex,
gastrointestinal PCR per year (A). Seasonality of astrovirus demonstrated by positivity per month (B).
Data represent aggregated sum of total positives from each respective month. Data were collected
from 1 January 2021 to 30 March 2023.

Our data further revealed that peak astrovirus incidence occurs from late winter to
spring, particularly between February and April, when the highest number of cases was
recorded (Figure 1B). Following this peak, incidence gradually declined, with a moderate
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number of cases observed in May and June. This seasonal pattern suggested that astrovirus
infections are more prevalent during colder months, with a decline in warmer seasons
before experiencing a minor increase toward the year’s end.

3.2. Clinical Characteristics of Patients with Astrovirus

The mean age of patients with astrovirus infection was 32 years (range: 18-52 years),
with 44% occurring in individuals between 29 and 38 years of age (Table 1). The majority of
affected patients were female, accounting for 56% of cases. In our patient population, the
median length of stay in our hospital (including time spent in our ED if applicable) was
6.4 h with a range of 2.3 h—4 days. A majority of our patients were ordered a GIPCR panel
from their visit in our ED (n = 31, 91%). Three patients were admitted from the ED into the
inpatient wards for clinical reasons unrelated to gastroenteritis, such as monitoring of sepsis,
pericarditis, and concussion incident. No patients were admitted to the intensive care units
and no nosocomial outbreaks were identified in our hospital associated with astrovirus.

Table 1. Demographics and clinical breakdown of patients positive for astrovirus.

Parameter Value
Demographics
Total no. of patients (%) 34 (0.67)
No. of female patients (%) 19 (56)
No. of male patients (%) 15 (44)
Mean patient age (yrs) 32
Range of Patient Age (years) 18-52
Race/Ethnicity
Caucasian 19 (56)
African American 8 (26)
Hispanic 4(9)
Asian 1(3)
American Indian 1(3)
Unknown 1(3)
Location of Test Order
Emergency Department 31 (91)
Inpatient Wards 3(9)
Symptoms/Clinical Manifestations
Diarrhea 34 (100)
Abdominal pain 31 (92)
Vomiting 16 (47)
Fever 12 (35)
Median length of illness (days) 3
Range of length of illness (days) 1to 10
Median length of stay 6.4h
Range of length of stay 2.3 h to 4 days
ICD-10 codes
Codes related to gastrointestinal infections 34 (100)
Gastroenteritis 21 (62)
Diarrhea 16 (47)
Abdominal pain 8 (24)
Nausea/Vomiting 7 (21)
Dehydration 4 (12)
Colitis 2 (6)
Fever 2 (6)
Esophagitis 1(3)
Sepsis 1(3)
Pregnancy 1(3)
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Table 1. Cont.

Parameter Value
Shortness of Breath 1(3)
COVID-19 1(3)
Arthritis 1(3)
Urinary tract infection 1(3)
Concussion 1(3)
Vasovagal syncope 1(3)
Biliary disease 1(3)
Hypertension 1(3)
Polycystic ovary syndrome 1(3)

Co-morbidities and Co-infections
Previously healthy 9(26)
Total no. of patients with co-morbidities or co-infections 25 (74)
Gastrointestinal co-infections 8 (24)

Dual infection (%) 6 (18)
Triple infection (%) 2 (6)
Toxigenic Escherichia coli (%) 4(12)
Clostridioides difficile (%) 2 (6)
Campylobacter (%) 1(3)
Salmonella (%) 1(3)
Strongyloides (%) 1(3)
Norovirus 1(3)
HIV 1(3)
Other gastrointestinal co-morbidities 3(9)

Abbreviations: ICD-10: 10th revision of the International Classification of Diseases; no: number

To further understand why the patients presented to the hospital and if astrovirus
could be an incidental finding, we reviewed the ICD-10 (10th revision of the International
Classification of Diseases) codes that clinicians included into the patient’s electronic medical
records. Our findings revealed that 100% of the patients had an ICD-10 code associated
with gastrointestinal infections including gastroenteritis, diarrhea, abdominal pain, nau-
sea/vomiting, and dehydration (Table 1). The most reported symptom was diarrhea, which
was present in all cases. Other frequently reported symptoms included abdominal pain
(92%), vomiting (47%), and fever (35%) (Table 1). Symptom distribution analysis revealed
that individuals in the age group of 30-39 years exhibited less vomiting (21% versus 65%,
p = 0.01). Among patients for whom symptom duration could be estimated, the median
length of illness was 3 days (range: 1-10 days).

3.3. Co-Infections and Co-Morbidities

A high rate of co-morbidities or co-infections was seen in our patient population
positive for astrovirus. An overwhelming majority, 74%, of our patients presented with co-
morbidities or co-infections (Table 1). In our patient population, all patients except one (pos-
itive for HIV) were immunocompetent. Co-infections with other gastrointestinal pathogens
were identified in 24% (8/34) of patients with the following distribution: toxigenic Es-
cherichia coli (n = 4), Clostridioides difficile (n = 2), Campylobacter (n = 1), Norovirus (n = 1),
Salmonella (n = 1), and Strongyloides (n = 1). Two of our patients were infected with three
gastrointestinal pathogens at the same time. Three of our patients had other gastrointestinal-
related concerns such as inflammatory bowel disease, rectal cancer, and colectomy. Despite
some of our patients having inflammatory bowel disease or rectal cancer, they were not on
active immunosuppression or chemotherapy at the time of astrovirus positivity.

In all our patients, antibiotics were only used to treat other bacterial gastrointesti-
nal infections. In astrovirus-positive patients, antibiotics were either stopped immedi-
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ately upon result or no treatment was prescribed. The physicians also noted in their
notes that astrovirus was recognized as a self-limiting pathogen and did not require
antimicrobial intervention.

3.4. White Blood Cell Changes in Infected Patients

Given that many of our patients also had complete blood counts performed, we
investigated whether there were distinct cell count patterns associated with astrovirus
infections. Of all the parameters, a greater number of patients had increased monocytes,
increased neutrophils, and decreased lymphocytes (p < 0.001), suggesting a distinct immune
response pattern (Table 2). For monocytes, the range was 6-24% (absolute count mean and
95%Cl: 0.7 (0.56-0.84) x 10%/uL), the neutrophils range was 41-86% (absolute count mean
and 95% CI: 4.65 (3.88-5.42) x 103/uL), and the lymphocytes range was 5-53% (absolute
count mean and 95% CI: 1.29 (1.03-1.55) x 10%/uL). No other statistically significant
changes in other parameters were observed.

Table 2. Complete blood counts from patients positive for astrovirus.

Parameter ﬁl'mormal Normal Abnormal p-Value Conﬁdenc(fe Interval, Reference Unit
igh(m) () Low () [Mean (95% CI)] Interval
White Blood Cell (1 = 28) 2 25 1 0.9 6.89 (6.17-7.6) 4.8-10.8 %103/l
Red Blood Cell (1 = 28) 2 2 4 0.05 49 (4.68-5.12) 47-6.10 x100/uL
Hemoglobin (n = 28) 1 24 3 0.5 14.96 (14.37-15.55) 14-18 gm/dL
Hematocrit (n = 28) 2 23 3 0.2 43.59 (41.9-45.27) 42-52 %
Mean Corpuscular Volume (1 = 28) 0 28 0 n/a 89.28 (87.79-90.76) 80-100 Femtoliters
Mean Corpuscular Hemoglobin (n =28) 0 28 0 n/a 30.37 (29.9-30.83) 25.4-34.6 o4
Red Cell Distribution Width-Coefficient 26 0 06 1279 (12.51-13.06) 115-145 %
of Variation (n = 26)
Platelet (1 = 28) 0 28 0 n/a 226.75 (204.73-248.77) 130400 %103/l
Mean Platelet Volume (n = 27) 1 27 0 0.3 10.06 (9.77-10.34) 7.2-11.1 Femtoliters
Neutrophil (%) (1 = 28) 17 10 1 <0.001 65.96 (60.59-71.34) 40-65 %
Lymphocyte (%) (n = 28) 1 9 18 <0.001 19.79 (15.51-24.06) 21-44 Y%
Monocytes (%) (1 = 28) 14 13 1 <0.001 10.14 (8.55-11.73) 4.0-9.0 Y%
Eosinophils (%) (1 = 26) 1 25 0 0.3 2 (0.53-3.47) 0-5 %
Basophils (%) (n = 25) 0 25 0 n/a 0.2 (0.04-0.36) 0-2 Y%
Neutrophil (#) (n = 28) 4 24 0 0.5 4.65 (3.88-5.42) 1.8-7 x10%/uL
Lymphocyte (#) (1 = 28) 0 16 12 <0.001 1.29 (1.03-1.55) 1.0-4.8 %103/l
Monocytes (#) (1 = 28) 3 24 1 05 0.7 (0.56-0.84) 0.2-1 %103/l
Eosinophils (#) (n = 26) 1 25 0 03 0.14 (0.04-0.24) 0-0.65 x10%/uL
Basophils (#) (n = 25) 0 25 0 n/a 0.02 (0.02-0.03) 0-0.2 x10%/uL

Abbreviation: n/a: non-applicable for statistical analysis given sample size of 0.

4. Discussion

Over the study period from 2016 to 2023, an overall 0.6% positivity rate (34/5053)
for astrovirus was observed in stool specimens tested. The most common presenting
symptom in our patient group was diarrhea followed by abdominal pain, vomiting, and
fever. Our patients ranged in age from 18 to 52 years old. Interestingly, individuals aged
30-39 years appeared less likely to exhibit vomiting. The average length of symptoms
was three days, indicating a self-limited illness. We also noted that our patients harbored
increased monocytes and decreased lymphocytes during time of positivity. A seasonal
trend, with peak infections occurring in late winter to early spring, suggests a particular
period for when clinicians should be more alert. While most studies document astrovirus
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infections in pediatric populations, we investigated the prevalence and trends of astrovirus
in mainly immunocompetent adults in Washington D.C., USA, adding insightful epidemiol-
ogy findings to this geographical area. Other studies have described the prevalence of other
infectious agents causing gastroenteritis in our geographical area but omitted in-depth
analysis of astrovirus due to its low positivity [8,11]. To our knowledge, this is the first
study encompassing seven years of data in our patient population and such aggregated
findings serve as a major strength to enhance analytical robustness.

A systematic review and meta-analysis with over 300,000 individuals revealed that the
overall prevalence of human astrovirus infections was 3.48%, with the highest prevalence
in children [12]. A recent study done in adult individuals, although these were oncology
patients, reported a positivity rate of 0.35%, which was approximately half to our positivity
rate of 0.6% [13]. We documented the highest positivity rate (1.02%) in 2018 but no positive
cases in 2020. This sharp decline may reflect changes in viral circulation, influenced by
pandemic-related factors such as enhanced hygiene measures or could be due to the lack
of testing, all of which are possibilities driven by the stress of the COVID-19 pandemic.
However, Su et al. showed in their study that viral gastroenteritis cases actually increased
post COVID-19, with increasing rates shifting from children to adults [14]. Recent viral
genetic studies revealed rare and recombinant genotypes of astrovirus detected in humans
in rural West Africa [15]. These are all important developments suggesting that studies into
astrovirus in adults are becoming more of clinical importance.

Our findings highlight the underrecognized impact of astrovirus in adult populations,
demonstrating that even immunocompetent individuals can experience significant symp-
toms [16,17]. Understanding the prevalence in adults is important especially to reduce
infections in community and healthcare settings [18]. Our findings demonstrated there
was monocyte elevation and lymphocyte reduction, which may be used as diagnostic
parameters. Understanding the cell counts may help determine the pre-test probability
for acute viral gastrointestinal infections, such as astrovirus, so that more judicious or-
dering of syndromic panels like GIPCR, which has poor reimbursement rates, can be
implemented. Others have shown that red blood cell distribution width can be a marker for
severity in pediatric acute gastroenteritis and more commonly, increased white blood cell
count can be an indicator for C. difficile infection [19,20]. Additionally, we also saw some
symptomatology differences between males and females and age. Differences in immune
response and clinical symptoms between the sexes in gastrointestinal infections have been
reported in Entamoeba histolytica, Salmonella, or Vibrio infections where men had a higher
proportion of invasive disease [21-23]. We have shown that for the symptom of fever, a
greater proportion of adults between 30 and 39 experienced less fevers (40% versus 67%,
p = 0.7) and was more commonly reported in males (47% vs. 26%, p = 0.3); although a
>20% difference was observed, neither difference reached statistical significance, which
could be due to the low sample size, warranting further studies to evaluate this hypothesis.
Additionally, further studies are needed to explore the clinical significance of hematological
changes, histopathological findings, genotypic differences in circulating isolates, and their
correlation with disease severity, patient outcomes, and potential implications for adults.

Despite these insights, several limitations of our study should be acknowledged. First,
this was a single-institution study which may restrict the generalizability of the data,
as larger multi-center investigations would provide a more robust picture of astrovirus
epidemiology. Stool ordering practices may vary by clinician, and astrovirus testing might
not have been performed in all patients with gastroenteritis, potentially underestimating
true prevalence. The true burden of astrovirus may also be masked by COVID-19, as
changes in social behavior collectively minimized the spread of various pathogens [24]. In
our hospital we used the BioFire® FilmArray® Gastrointestinal panel, which does have
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published limitations for the detection of astrovirus including failure to detect the novel,
circulating clades in stool samples, suggesting that the true prevalence of astrovirus in our
patient population may be underestimated [25]. While 34 astrovirus-positive cases offer
meaningful observations, the small size can restrict subgroup comparisons. Nonetheless,
this disease is most often reported in the pediatric population or immunocompromised
individuals. A strength of this study is that our aggregated analysis can provide more in-
depth findings than individual case reports and we, too, still found statistically significant
phenotypes. The presence of other gastrointestinal pathogens can confound the clinical
picture, making it difficult to attribute specific symptoms solely to astrovirus, although we
now have insights into the co-infections with astrovirus.

In conclusion, we characterized individuals with astrovirus infections from a single
institution across seven years. Our investigation underscores that adult astrovirus in-
fections, although infrequent, can present with clinically meaningful symptoms, even in
immunocompetent individuals, and these should not be overlooked.

Author Contributions: Conceptualization, M.M.D. and R.Y.; methodology, M.M.D.; formal analysis,
M.M.D. and R.Y,; investigation, M.M.D.; writing—original draft preparation, M.M.D., M.A. and R.Y.;
writing—review and editing, M.M.D., M.A. and R.Y,; visualization, M.M.D.; supervision, R.Y. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was reviewed by the George Washington Univer-
sity Committee on Human Research, Institutional Review Board (IRB) and received determination of
exempt-status.

Informed Consent Statement: The IRB approved a full waiver of research subject authorization for
this study.

Data Availability Statement: To prevent confidentiality of the patients described in this manuscript,
the de-identified data will be made available upon request.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. World Health Organization. The Top 10 Causes of Death. Available online: https://www.who.int/news-room/fact-sheets/
detail /the-top-10-causes-of-death (accessed on 27 April 2025).

2. Graves, N.S. Acute gastroenteritis. Prim. Care 2013, 40, 727-741. [CrossRef] [PubMed]

3.  Bosch, A.; Pint6, R.M.; Guix, S. Human astroviruses. Clin. Microbiol. Rev. 2014, 27, 1048-1074. [CrossRef] [PubMed]

4. Pang, X.L.; Vesikari, T. Human astrovirus-associated gastroenteritis in children under 2 years of age followed prospectively
during a rotavirus vaccine trial. Acta Paediatr. 1999, 88, 532-536. [CrossRef]

5. Jeong, H.S;Jeong, A.; Cheon, D.S. Epidemiology of astrovirus infection in children. Korean J. Pediatr. 2012, 55, 77-82. [CrossRef]
[PubMed]

6. Lee, RM,; Lessler, J.; Lee, R.A.; Rudolph, K.E.; Reich, N.G.; Perl, TM.; Cummings, D.A. Incubation periods of viral gastroenteritis:
A systematic review. BMC Infect. Dis. 2013, 13, 446. [CrossRef]

7. Mohtar, J.; Mallah, H.; Mardirossian, ].M.; El-Bikai, R.; Jist, T.E.; Soussi, S.; Naoufal, R.; Alam, G.; Chaar, M.E. Enhancing enteric
pathogen detection: Implementation and impact of multiplex PCR for improved diagnosis and surveillance. BMC Infect. Dis.
2024, 24, 171. [CrossRef]

8. Torres-Miranda, D.; Akselrod, H.; Karsner, R.; Secco, A.; Silva-Cantillo, D.; Siegel, M.O.; Roberts, A.D.; Simon, G.L. Use of BioFire
FilmArray gastrointestinal PCR panel associated with reductions in antibiotic use, time to optimal antibiotics, and length of stay.
BMC Gastroenterol. 2020, 20, 246. [CrossRef]

9. Lewinski, M.A; Alby, K.; Babady, N.E.; Butler-Wu, S.M.; Bard, ].D.; Greninger, A.L.; Hanson, K.; Naccache, S.N.; Newton, D.;

Temple-Smolkin, R.L.; et al. Exploring the Utility of Multiplex Infectious Disease Panel Testing for Diagnosis of Infection in
Different Body Sites: A Joint Report of the Association for Molecular Pathology, American Society for Microbiology, Infectious
Diseases Society of America, and Pan American Society for Clinical Virology. J. Mol. Diagn. JMD 2023, 25, 857-875. [CrossRef]


https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://doi.org/10.1016/j.pop.2013.05.006
https://www.ncbi.nlm.nih.gov/pubmed/23958366
https://doi.org/10.1128/CMR.00013-14
https://www.ncbi.nlm.nih.gov/pubmed/25278582
https://doi.org/10.1111/j.1651-2227.1999.tb00170.x
https://doi.org/10.3345/kjp.2012.55.3.77
https://www.ncbi.nlm.nih.gov/pubmed/22474461
https://doi.org/10.1186/1471-2334-13-446
https://doi.org/10.1186/s12879-024-09047-z
https://doi.org/10.1186/s12876-020-01394-w
https://doi.org/10.1016/j.jmoldx.2023.08.005

Viruses 2025, 17,730 90f9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Buss, S.N.; Leber, A.; Chapin, K,; Fey, P.D.; Bankowski, M.].; Jones, M.K.; Rogatcheva, M.; Kanack, K.J.; Bourzac, K.M. Multicenter
evaluation of the BioFire FilmArray gastrointestinal panel for etiologic diagnosis of infectious gastroenteritis. J. Clin. Microbiol.
2015, 53, 915-925. [CrossRef]

Meltzer, A.C.; Newton, S.; Lange, J.; Hall, N.C.; Vargas, N.M.; Huang, Y.; Moran, S.; Ma, Y. A randomized control trial of a
multiplex gastrointestinal PCR panel versus usual testing to assess antibiotics use for patients with infectious diarrhea in the
emergency department. J. Am. Coll. Emerg. Physicians Open 2022, 3, €12616. [CrossRef]

Farahmand, M.; Khales, P.; Salavatiha, Z.; Sabaei, M.; Hamidzade, M.; Aminpanah, D.; Tavakoli, A. Worldwide prevalence and
genotype distribution of human astrovirus in gastroenteritis patients: A systematic review and meta-analysis. Microb. Pathog.
2023, 181, 106209. [CrossRef] [PubMed]

Cintron, M.; Jani, K.; Madhavappallil, J.; Kamboj, M.; Babady, N.E. Prevalence of astrovirus and sapovirus among adult oncology
patients with acute gastroenteritis using a multiplexed gastrointestinal pathogen PCR panel. Eur. ]. Clin. Microbiol. Infect. Dis. Off.
Publ. Eur. Soc. Clin. Microbiol. 2024, 43, 525-531. [CrossRef] [PubMed]

Su, Z.; Li, J.; Moming, A.; Qian, J.; Zhang, D.; Zhou, K,; Liu, Y,; Liu, B.; Cai, K.; Yang, J. Surveillance of pathogens causing viral
diarrhoea in Yichang in 2022 and 2023. Intervirology 2025, 68, 17-22. [CrossRef]

Badjo, A.O.R.; Niendorf, S.; Jacobsen, S.; Zongo, A.; Mas Marques, A.; Vietor, A.C.; Kabore, N.E; Poda, A.; Some, S.A.; Ouattara,
A.; et al. Genetic diversity of enteric viruses responsible of gastroenteritis in urban and rural Burkina Faso. PLoS Neglected Trop.
Dis. 2024, 18, €0012228. [CrossRef]

Lanave, G.; Loconsole, D.; Centrone, E; Catella, C.; Capozza, P.; Diakoudi, G.; Parisi, A.; Suffredini, E.; Buonavoglia, A.; Camero,
M.; et al. Astrovirus VA1 in patients with acute gastroenteritis. Transbound. Emerg. Dis. 2022, 69, 864-869. [CrossRef]

Bresee, ].S.; Glass, R.I. Astroviruses, Enteric Adenoviruses, and Other Gastroenteritis Viruses. In Tropical Infectious Diseases;
Elsevier: Amsterdam, The Netherlands, 2006; pp. 686—693. [CrossRef]

Sharma, P.C.; McCandless, M.; Sontakke, S.P.; Varshney, N.; Brodell, R.T.; Kyle, P.B.; Daley, W. Navigating Viral Gastroenteritis:
Epidemiological Trends, Pathogen Analysis, and Histopathological Findings. Cureus 2024, 16, €61197. [CrossRef]

Korkmaz, M.F,; Tutang, M.; Bostanci, M.; Korkmaz, M.; Salihoglu, T.E. Red blood cell distribution width as a useful marker for
severity in pediatric acute gastroenteritis. Pediatr. Int. 2019, 61, 1109-1113. [CrossRef]

Bulusu, M.; Narayan, S.; Shetler, K.; Triadafilopoulos, G. Leukocytosis as a harbinger and surrogate marker of Clostridium
difficile infection in hospitalized patients with diarrhea. Am. J. Gastroenterol. 2000, 95, 3137-3141. [CrossRef]

Acuna-Soto, R.; Maguire, ].H.; Wirth, D.F. Gender distribution in asymptomatic and invasive amebiasis. Am. J. Gastroenterol. 2000,
95, 1277-1283. [CrossRef]

Gay, L.; Melenotte, C.; Lakbar, I.; Mezouar, S.; Devaux, C.; Raoult, D.; Bendiane, M.K.; Leone, M.; Mége, J.L. Sexual Dimorphism
and Gender in Infectious Diseases. Front. Immunol. 2021, 12, 698121. [CrossRef]

Peer, V.; Schwartz, N.; Green, M.S. Sex Differences in Salmonellosis Incidence Rates-An Eight-Country National Data-Pooled
Analysis. ]. Clin. Med. 2021, 10, 5767. [CrossRef] [PubMed]

Hosseinzadeh, P.; Zareipour, M.; Baljani, E.; Moradali, M.R. Social Consequences of the COVID-19 Pandemic. A Systematic
Review. Investig. Y Educ. En Enferm. 2022, 40, e10. [CrossRef] [PubMed]

Bae, J.; Takano, C.; Hoque, S.A.; Saito, H.; Akino, W.; Nishimura, S.; Onda, Y.; Okitsu, S.; Hayakawa, S.; Komine-Aizawa, S.;
et al. Precautionary findings on the utilization of FﬂmArray® to detect human astroviruses in fecal and sewage samples. J. Infect.
Chemother. 2024, 30, 1327-1329. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1128/JCM.02674-14
https://doi.org/10.1002/emp2.12616
https://doi.org/10.1016/j.micpath.2023.106209
https://www.ncbi.nlm.nih.gov/pubmed/37385570
https://doi.org/10.1007/s10096-024-04748-4
https://www.ncbi.nlm.nih.gov/pubmed/38216845
https://doi.org/10.1159/000543907
https://doi.org/10.1371/journal.pntd.0012228
https://doi.org/10.1111/tbed.13979
https://doi.org/10.1016/B978-0-443-06668-9.50068-5
https://doi.org/10.7759/cureus.61197
https://doi.org/10.1111/ped.14010
https://doi.org/10.1111/j.1572-0241.2000.03284.x
https://doi.org/10.1111/j.1572-0241.2000.01525.x
https://doi.org/10.3389/fimmu.2021.698121
https://doi.org/10.3390/jcm10245767
https://www.ncbi.nlm.nih.gov/pubmed/34945061
https://doi.org/10.17533/udea.iee.v40n1e10
https://www.ncbi.nlm.nih.gov/pubmed/35485623
https://doi.org/10.1016/j.jiac.2024.07.021
https://www.ncbi.nlm.nih.gov/pubmed/39084458

	Introduction 
	Materials and Methods 
	Study Design 
	Statistical Analysis 

	Results 
	Prevalence and Seasonality of Astrovirus 
	Clinical Characteristics of Patients with Astrovirus 
	Co-Infections and Co-Morbidities 
	White Blood Cell Changes in Infected Patients 

	Discussion 
	References

