1.46, 95% CI 1.30-1.63, P < 0.0001), lower adjusted peak heart rate (OR 0.79, 95% CI
0.69-0.90, P = 0.0005), higher initial oxygen saturation (OR 1.07, 95% CI 1.03-1.12 P
=0.002) and lower adjusted respiratory rate (OR 0.74, 95% CI 0.64-0.87, P = 0.0002)
were significant predictors for having PCR-confirmed influenza. However, this model
had poor calibration and discriminatory ability.

Conclusion.  Higher respiratory rate adjusted for age and lower initial oxygen sat-
uration were significant predictors of hospitalization among young children with PCR-
confirmed influenza, but were not reliable discriminators of having influenza infection.

Figure 1 - Predictive value of vital sign data and a) having PCR-confirmed influenza
infection and b) hospitalization with PCR-confirmed influenza infection

a) Variables Odds Ratio OR(85% Cl)
Peak Heart Rate Z Score(adjusted for age and temp) = 110 (0.70.1.72)
y Rate Z S for age) —=— | 209(121361)
Initial ©2 L 0.87 {0.78,0.98)
| L R L S|

0 1 2 3 4

c-statistic 0.72, Brier score 0.06, Null Brier score 0.06

b) Variables Odds Ratio OR(95% CI)
Peak Heart Rate Z Score(adjusted for age and temp) = B 0.79 (0.69,0.90)
Resp Rate Z Scor dforage) = |- 0.74 (0.64,0.87)
Initial Oz = 1.07 (1.03,1.12)
Peak temperature —— 1.46 (1.30,1.63)
05 1 2

c-statistic 0.66, Brier score 0.19, Null Brier score 0.20

c-statistic values > 0.7 indicate good model discrimination
Lower Brier score indicates improvements in prediction compared with null Brier
score.
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Background.  The interaction between influenza activity and environemental
factor such as ultraviolet light index (UVI), atmospheric ozone (AO), and other
related meteorological variables remains poorly understood. In the midst of climate
change and increasingly poor performance of influenza vaccination, more informa-
tion on influenza activity and its interaction with meteorological variables is critic-
ally needed.

Methods. Influenza A and B tests results by PCR from respiratory sources were
collected from two large hospitals in Phoenix, AZ and Jacksonville, FL from January
1, 2014 to December 31, 2017. Publicly available meteorological data for each lo-
cation was obtained from the National Oceanic and Atmospheric Administration.
We excluded cases residing beyond 0.5° of longitude and latitude radius of the given
meteorological data. A weekly index activity and maximum weekly values of me-
teorological variables were matched, and performed a correlation and regression
analysis.

Results. A total of 5,238 influenza tests were performed during the study
period. The influenza index showed an statistically significant weakly positive cor-
relation with maximum CSUVI (r = 0.14; P = 0.0227) and mean zenith (r = 0.17;
P =0.0047). An statistically significant, positive correlation was observed between
influenza index and atmospheric ozone (r = 0.23; P = 0.0001). Significant negative

correlations were also observed with DBT, DPT, RH and HI (r = —0.27, r = —0.39,
r =-0.13, r = -0.33, respectively; P < 0.04). The influenza index showed signifi-
cant interactions in a univariate linear regression (Table 1). A relationship between
influenza index and dew point temperature was observed in a multivariate model
(OR = 0.66; CI95% 0.44-0.97).

Conclusion.  To the best of our knowledge, this is the first report showing a sig-
nificant interactions between influenza index, UVI and atmospheric ozone in two geo-
graphically distant locations. Further studies are needed to define the role of complex
climatological patterns and influenza.

Table 1. Univariate linear regression of weekly influenza index and
maximum weekly meteorological variables.

Variables OR Cl95% p-value
Mean Zenith 1.18 1.05 | to | 1.32 | 0.0047
Clear sky UVI 212 1.11 | to | 4.03 | 0.0227
Cloudy sky UVI 0.78 0.40 | to | 1.52 | 0.4636
Cloud transmission 0.30 0.06 | to [ 1.61 | 0.1605
Aerosol transmission 1.07 0.31 | to | 3.70 | 0.9112
Atmospheric ozone 1.11 1.05 | to | 1.17 | 0.0001
Hourly dry bulb temperature 0.72 0.62 | to | 0.82 | <0.0001
Dew point temperature 0.64 0.56 | to | 0.73 | <0.0001
Relative humidity 0.91 0.84 | to | 0.99 | 0.0362
Heat Index 0.67 0.58 | to | 0.77 | <0.0001
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Background.  Influenza virus infection is frequently characterized by a complex
clinical behavior and outcomes can be fatal. There are many published scoring meth-
ods aimed for pulmonary infections and sepsis severity nevertheless they lack adequate
sensitivity and specificity in patients with Influenza.

Methods.  From 2013 to 2018, hospitalized patients from five hospitals from the
Christus Muguerza health group from Monterrey, Mexico who had a positive rapid
influenza-test and/or positive PCR for Influenza virus were enrolled. Risk factors for
severity and mortality were evaluated calculating odds ratio with a binary logistic re-
gression model and were adjusted for other factors. The new index was then compared
with pneumonia severity scores by assessing area under the curve(AUC), sensitivity
and specificity.

Results.  We analyzed data from 125 patients hospitalized with confirmed
Influenza infection. Less than 1% had received the corresponding seasonal influ-
enza vaccine. Type 2 diabetes (T2D) and hypertension (HT) were the most preva-
lent comorbidities. Odds ratios were significant for age > 65 years, body mass
index (BMI) > 30, T2D, HT, pulsoximetry < 90%, respiratory rate > 22 per minute,
altered mental status, blood urea nitrogen (BUN) > 19 mg/dL, elevated lactate de-
hydrogenase (LDH), and an abnormal chest X-ray. The FluMex score was applied
to a control group of 125 admitted patients with confirmed Influenza infection.
AUC was 0.63 (CI 95%, 0.52-0.74; P < 0.05) for severity and 0.90 (IC 95%, 0.83—
0.97; P < 0.05) for mortality, showing better predictive performance than other
pneumonia and sepsis scores such as CURB-65, PSI, CROMI, SIRS, SOFA, qSOFA
and ILI (Table 1).

Conclusion.  The FluMex scoring system can be a useful tool for patients with
suspected Influenza infection in predicting severity and mortality, helping to improve
care and resource management.
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Table 1. Predictive performance of pneumonia and sepsis scores for severity and mortality in Influenza

Severity
Scare Sensitivity Specificity PRV Accuracy AUC pvalue 5%
FluMex 0.4 (256-56.7) 867 (77.5-93.1) 607 (443-749)  74.2(68.8-789)  71.2(624-789) 0.63 0.01 0.52-0.74
CURB65  119(39256) 975(915997) 714(3316925) 686(660-710)  688(599767) 055 038 043-0.66
Psi 95(26-226) 100 (95.6-100) 100 h“h[ixh-’ nu.) 69.6(607-77.5) 045 038 0.340.56
CROMI  463(306-625) 512(399-624) 322(242414) 656(57.2-731)  495(404:587) 049 083 038-0,60
SIRS 714 (554-84.2) 395 (288509) 37.9 (320-44.2) 717[mlb le) 50.4 (41.2-59.5) 055 039 0.44-0.65
qSOFA 142(54-285) 915(833-965) 46.1(235-705) 678(64.7-708) 656 (565-738) 053 0.60 0.42-0.64
SOFA 439(284-60.2) 578(464-686) 339 (25.1-441) 676(60.0-743)  532(440-622) 051 081 0.40-0.62
L 189(107-297)  55.1(402-693) 388(265528) 3L0(254-372) 333 (25.0-424) 053 057 042064
Mortality
Score Sensitivity Specificity PRV NPY Accuracy AUC  pvalue a9s%
FluMex 100(39.7-100)  80.1(719-96.9) 14.2(104-19.2) 100 80.8(72.7-87.2) 090  0.006 0.83-0.97
CURB-65  75(194-993)  966(917-991) 428(197-69.6) 99.1(955-998)  96(909-986) 086 001 0,60-1,00
Psl 50(6.7-932) 98.3(94.1-998) 50 (156-844) 983 (95.7-993) 96.8(92-99.1) 030 010 0.00-0.56
CROMI 50(6.7-932)  52.1(427-613) 33(12-86) 96.8 (91.9-98.8) 52.0 (428-61.1) 051 094 0.22-0.80
SIRS 100(39.7-100) 369 (283-463) 50 (44-5.7) 100 39.0 (30.3-48.2) 068 021 0.49-0.87
gSOFA 50(67-932)  009(843953) 153(55-360) 982(953-993)  BO.6(828-943) 070 047 039-1.00
SOFA 0 (0-60.2) 55.8 (46.4-64.8) 94.3 (93.4-95.1) 54.0 (44.8-63.0) 0.28 0.14 0.10-0.45
L 50(67-932)  714(62 nul 55(20-140)  977(94099.1)  707(618785) 062 040 035-0.90

AUC: area under the curve; CURB-65: Confusion, Urea, Respiratory rate, Blood pressure, age > 65 years; PSI: pneumonia severity index; CROMI: €
Comorbidites Respiratary rat, Otygen saturation, Mentalstaus change, Infiltrates at chest radiograph; CI: confidence interval ILE: Influenza-Like liness;
iPV: negative predictive value; PPV: positive predictive value; SIRS: System Syndrome; qSOFA: tial Organ Failure
t SOFA: Sequential Organ Failure

Disclosures. All authors: No reported disclosures.

2322. Etiology, Severity of Illness, and Risk Factors for Patients Hospitalized
with Acute Gastroenteritis from Multi-Site Veteran’s Affairs (VA) Surveillance,
2016-2018: Results from SUPERNOVA

Cristina Cardemil, MD, MPH'; Neha Balachandran, MBBS MPH?;

Anita Kambhampati, MPH?; Scott Grytdal, MPH';

Maria C. Rodriguez-Barradas, MD*; Blanca Vargas, MD";

David Beenhouwer, MD®; Karen Evangelista, PhD’; Vincent Marconi, MD?;
Kathryn Meagley, MPH?; Sheldon T. Brown, MD'’; Adrienne Perea, BS'';

Cynthia Lucero-Obusan, MD, CIC'%; Mark Holodniy, MD'%

Hannah Browne, BS'*; Rashi Gautam, PhD'%; Michael Bowen, PhD';

Jan Vinje, PhD'; Umesh D. Parashar, MD'%; Aron Hall, DVM, MSPH'; 'Centers for
Disease Control and Prevention, Atlanta, Georgia; *Oak Ridge Institute for Science
and Education, Oak Ridge, Tennessee, Atlanta, Georgia; *IHRC, Inc. contracting
agency to the Division of Viral Diseases, Centers for Disease Control and Prevention,
Atlanta, Georgia; *Michael E. DeBakey VAMC and Baylor College of Medicine,
Houston, Texas; "Houston VAMC, Houston, Texas; °VA Greater Los Angeles, Los
Angeles, California; "LAVAMGC, Los Angeles, California; SAtlanta VA, Atlanta,
Georgia; Atlanta Veterans Affairs Health Care System, Atlanta, Georgia, '*James |
Peters VAMC, Bronx, New York, ''James J. Peters VA Medical Center, Bronx, New
York, Bronx, New York, 12Department of Veterans Affairs, Palo Alto, California,
Oak Ridge Institute for Science and Education; Centers for Disease Control and
Prevention, Atlanta, Georgia, “CDC, Atlanta, Georgia, YDivision of Viral Diseases,
Centers for Disease Control and Prevention, Atlanta, Georgia

Session: 247. Clinical Virology/Viral Epidemiology
Saturday, October 5, 2019: 12:15 PM

Background.  The severity of acute gastroenteritis (AGE) in adult populations
and the relative contribution of specific pathogens is not well characterized. In 2016,
we implemented a multisite AGE surveillance platform in 4 VA hospitals (Atlanta,
Bronx, Houston and Los Angeles), collectively serving > 320,000 patients annually.

Methods.  Inpatient AGE cases and age- and time-matched non-AGE controls
were identified through prospective screening of admissions using standardized
case definitions. Stool samples were tested for 22 pathogens using the FilmArray®
Gastrointestinal Panel. Medical conditions were analyzed as risk factors for AGE by
multivariate logistic regression.

Results.  From July 2016 to June 2018, 731 cases and 399 controls were enrolled.
Risk factors for AGE cases included HIV-positive status (adjusted odds ratio [aOR] 4.6;
95% confidence interval [CI] 1.6-12.9; P < 0.01), severe kidney disease (aOR 4.5; 95%
CI 2.0-9.8; P < 0.01), and immunosuppressive therapy (aOR 4.0; 95% CI 1.2-13.3];
P =0.02). Clostridioides difficile and norovirus were the most commonly detected path-
ogens in cases (18% and 5%, respectively); detection of these pathogens in cases was
significantly higher than detection in controls (8% and 2%, respectively; P < 0.01 for
both). The median duration of hospital stay was longer for C. difficile compared with
norovirus cases (5 vs. 3 days; P < 0.01), and cases with both pathogens had inten-
sive care unit (ICU) stays (C. difficile: 18%; norovirus: 8%; P = 0.2). Fourteen deaths
occurred among AGE cases; 2 were associated with C. difficile and 1 with norovirus; the
remainder did not have a clear etiology or pathogen detected. C. difficile and norovirus
were detected year-round with a fall and winter predominance; C. difficile prevalence
was highest in October, while norovirus prevalence was six times higher in December
than in summer months.

Conclusion.  This surveillance platform captured cases of severe AGE, including
ICU stays and deaths, among hospitalized US Veterans. C. difficile and norovirus were
leading pathogens in AGE cases. These findings can help guide appropriate clinical
management of AGE patients and inform public health efforts to quantify and address
the associated burden of disease through targeted interventions.
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Background. It is well known that most of infants and young children with pri-
mary EBV and CMV infection are inapparent, and primary HHV-6B and HHV-7
infection cause exanthema subitum (ES). However, the precise incidence of apparent
infection of these viruses remains unclear. Therefore, we sought to elucidate clinical
features and disease burdens of these viral infections in febrile children visiting emer-
gency room (ER).

Methods.  Between June 2015 and December 2017, febrile children under 5 years
old, who visited ER and received hematological examination, were enrolled in this
study. Detection of serum viral DNAs using real-time PCR and measurement of anti-
body titers in acute-phase serum were carried out. Clinical information was collected
from the medical records.

Results.  In total of the 905 cases, EBV, CMV, HHV-6B and HHV-7 were detected
in 18 cases (2%), 12 cases (1.3%), 104 cases (11.5%) and 23 cases (2.5%), respectively.
No HHV-6A DNA was detected. Primary infection rates among EBV, CMV, HHV-6B
and HHV-7-infected patients accounted for 44%, 25%, 91% and 57%, respectively.
Admission rates of the primary-infected patients were 88% of EBV, 68% of CMV, 66%
of HHV-6B and 42% of HHV-7, respectively. Five of the 8 cases (62.5%) of primary
EBV-infected patients demonstrated typical clinical course of infectious mononucle-
osis (IM); however, no IM patient was seen in 9 patients with viral reactivation. No IM
case was observed in CMV-infected patients, regardless of primary infection or reacti-
vation. Clinical characteristics were compared between patients with primary HHV-6B
and HHV-7 infections because of similarity of clinical features. Average age (1.5 vs.
2.8 years old; P < 0.001), duration of fever (4.5 vs. 2.9 days; P < 0.001), the highest body
temperature (40.2 vs. 39.6°C; P < 0.001), and the frequency of typical skin rash (ES)
(87% vs. 54%; P < 0.001) were statistically different between the two viral infections.
The main reason for admission due to primary HHV-6B and HHV-7 infection was
complex-type febrile seizure (58.7 vs. 66.7%; P = 0.705).

Conclusion.  The clinical features and disease burden of the 5 human herpesvi-
ruses infections were elucidated in the febrile children visiting ER.
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Background.  Acute respiratory illnesses are a leading cause of global morbidity
and mortality in children. Coinfection with multiple respiratory viruses is common.
Although the effects of each virus have been studied individually, the effects of coinfec-
tion on disease severity or healthcare seeking are less well-understood.

Methods. A secondary analysis was performed of a maternal influenza vaccine
trial conducted between 2011 and 2014 in rural southern Nepal. Prospective weekly
active household-based surveillance of infants was conducted from birth to 180 days
of age. Mid-nasal swabs were collected and tested for respiratory syncytial virus (RSV),
rhinovirus, influenza, human metapneumovirus (HMPV), coronavirus, parainfluenza
(HPIV), and bocavirus by RT-PCR. Coinfection was defined as the presence of two or
more respiratory viruses simultaneously detected as part of the same illness episode.
Maternal vaccination status, infant age, prematurity, and number of children under 5
in the household were adjusted for with multivariate logistic regression.

Results.  Of 1,730 infants with a respiratory illness, 327 (19%) had at least two
respiratory viruses detected on their primary illness episode. Coinfection status did
not differ by maternal vaccination status, infant age, premature birth, and number
of children under 5 in the household. Of 113 infants with influenza, 23 (20%) had
coinfection. Of 214 infants with RSV, 87 (41%) had coinfection. Overall, infants with
coinfection had increased occurrence of fever lasting 4 or more days overall (OR 1.4,
95% CI: 1.1, 2.0), and in the subset of infants with influenza (OR 5.8, 95% CI: 1.8, 18.7).
Coinfection was not associated with seeking further care (OR 1.1, 95% CI: 0.8, 1.5) or
pneumonia (OR 1.2, 95% CI: 1.0, 1.6).

Conclusion. A high proportion of infants experiencing their first respiratory
illness had multiple viruses detected. Coinfection with influenza was associated with
longer duration of fever compared with children with influenza alone, but was not
associated with increased illness severity by other measures.

Figure 1. Frequency of monoinfections and coinfections by viral type among infants who tested positive for a respiratory
virus (n=1730). RSV=Respiratory Syncytial Virus, Virus.
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