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bowel movements per day for one or more days with 7 diarrhea-free days between 
episodes. Diarrheal illnesses were identified through longitudinal household-based 
weekly symptom surveillance. The c2 test, two-sample t-test, and log-binomial regres-
sion were performed to evaluate baseline characteristics and the association between 
diarrhea during pregnancy and adverse birth outcomes.

Results. Of 3,682 women in the study, 527 (14.3%) experienced one or more 
episodes of diarrhea during pregnancy. Diarrhea incidence was not seasonal. Women 
with diarrhea had a median of one episode of diarrhea (interquartile range (IQR) 1–2 
episodes) and two cumulative days of diarrhea (IQR 1–3 days). Of women with diar-
rhea, 16.1% (85) sought medical care. Mean maternal age, parity, biomass cook stove 
use, home latrine, water source, caste, and smoking did not differ in pregnant women 
with and without diarrhea. In crude and adjusted analyses, women with diarrhea dur-
ing pregnancy were significantly more likely to have SGA infants (42.6% vs. 36.8%; 
adjusted risk ratio=1.20, 95% CI 1.06–1.36, P = 0.005). LBW and preterm birth inci-
dence did not significantly differ between women with diarrhea during pregnancy and 
those without. There was no significant association between seeking medical care for 
diarrhea and birth outcomes.

Conclusion. Diarrheal illness during pregnancy was associated with a signifi-
cantly higher risk of SGA infants in this rural South Asian population. Interventions to 
reduce the burden of diarrheal illness during pregnancy may have an impact on SGA 
births in resource-limited settings.
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Background. Patients with pyogenic vertebral osteomyelitis (PVO) are expected 
to have increased risk of bone loss. Therefore, early bisphosphonate therapy would be 
clinically effective for PVO patients with osteoporosis.

Methods. A retrospective case review was performed on PVO patients with oste-
oporosis. PVO patients were divided into three groups: group A (initiation of bisphos-
phonate within 6 weeks after PVO diagnosis); group B (initiation of bisphosphonate 
between 6 weeks and 3 months after PVO diagnosis), and group C (no treatment for 
osteoporosis). Cox proportional hazard model was used to evaluate long-term effect-
iveness and safety of bisphosphonate in PVO patients, and event of interests included 
surgical treatment, recurrence of infection, subsequent fracture of adjacent vertebral 
bodies, and death.

Results. A total of 360 PVO patients with osteoporosis were investigated for the 
four events of interest. Group A PVO patients had significantly lower hazard ratios 
for undergoing later (more than 6 weeks after diagnosis) surgery than group C PVO 
patients (P = 0.014 for model 1 and 2) (Figure 1) despite similar occurrences of overall 
surgery. Significant difference was also observed in the occurrence of subsequent frac-
tures at adjacent vertebral bodies (P = 0.001 for model 1 and P = 0.002 for model 2), 
and group A and B PVO patients had significantly lower hazard ratios for subsequent 
fracture than group C PVO patients (Figure 2). There were no significant differences in 
the hazard ratios of recurrence and death among the three groups.

Conclusion. Early bisphosphonate treatment in PVO patients with osteoporosis 
was associated with significantly lower occurrence of subsequent vertebral fracture at 
adjacent vertebral bodies, and lower occurrence of later surgery.

Figure 1. Cumulative probability of surgery according to the treatment group. (a) surgery free 
survival for overall surgery and (b) surgery free survival for later surgery.

Figure 2. Cumulative probability of subsequent fracture on adjacent vertebral bodies.
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Background. Shiga toxin-producing Escherichia coli (STEC) is associated 
with potentially life-threatening dysentery, along with its most feared complication, 
the hemolytic–uremic syndrome (HUS), occurring in up to 20% of STEC-infected 
patients. 10–30% of patients may experience chronic renovascular and neurologic 
sequelae after acute resolution. We describe clinical features and outcomes of a young, 
male military recruit population hospitalized for STEC infection and HUS in 2017.

Methods. Between October and November 2017, an STEC outbreak occurred at 
Marine Corps Recruit Depot San Diego (MCRD-SD) affecting 244 recruits, including 
30 who required hospitalization. Polymerase chain reaction and pulsed-field gel elec-
trophoresis of stool culture isolates demonstrated stx2-positive E. coli O157:H7. Thirty 
recruits required hospitalization; the remaining 214 underwent daily clinical evalu-
ation and laboratory testing at MCRD with daily crystalloid volume expansion until 
the resolution of dysentery.

Results. 50% (15/30) of hospitalized recruits developed HUS and were initially 
managed with volume expansion until the onset of oliguria. Five recruits with severe 
HUS required hemodialysis; six required intensive critical care unit (ICU) admission; 
and three suffered from respiratory failure requiring mechanical ventilation. Average 
length of hospitalization was 10  days. Patients requiring hemodialysis received an 
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average 7.4 days of renal replacement. Three patients experienced encephalopathy with 
seizures and were managed with levetiracetam and corticosteroids for Stx-induced 
cerebral edema. One patient received eculizumab, a terminal complement inhibitor 
approved for atypical HUS, with resolution of seizures and return to his neurocogni-
tive baseline but with persistent electroencephalographic abnormalities. There were no 
deaths, and all recruits had recovery of renal function.

Conclusion. This case series represents the largest STEC-HUS outbreak affecting 
a military population. Rates of HUS and mortality were lower than seen in prior out-
breaks, in part due to a high level of baseline health and early detection and manage-
ment of suspect cases. Early volume expansion and close monitoring of cases may have 
reduced the risk for HUS progression and long-term renal sequelae.
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Background. Acute gastroenteritis (AGE) is a major cause of office and emergency 
department (ED) visits in the United States. Most patients can be managed with sup-
portive care alone, although some require antibiotics. Limiting unnecessary antibiotic 
use can minimize side effects and the development of resistance. We used national data 
to assess antibiotic prescribing for AGE to target areas for stewardship efforts.

Methods. We used the 2006–2015 National Hospital Ambulatory Medical Care 
Survey of EDs and National Ambulatory Medical Care Survey to describe antibiotic 
prescribing for AGE. An AGE visit was defined as one with a new problem (<3 months) 
as the main visit indication and an ICD-9 code for bacterial or viral gastrointestinal 
infection or AGE symptoms (nausea, vomiting, and/or diarrhea). We excluded visits 
with ICD-9 codes for Clostridium difficile or an infection usually requiring antibiot-
ics (e.g., pneumonia). We calculated national annual percentage estimates based on 
weights of sampled visits and used an α level of 0.01, recommended for these data.

Results. Of the 12,191 sampled AGE visits, 13% (99% CI: 11–15%) resulted in 
antibiotic prescriptions, equating to an estimated 1.3 million AGE visits with antibiotic 
prescriptions annually. Antibiotics were more likely to be prescribed in office AGE 
visits (16%, 99% CI: 12–20%) compared with ED AGE visits (11%, 99% CI: 9–12%; 
P < 0.01). Among AGE visits with antibiotic prescriptions, the most frequently pre-
scribed were fluoroquinolones (29%, 99% CI: 21–36%), metronidazole (18%, 99% 
CI: 13–24%), and penicillins (18%, 99% CI: 11–24%). Antibiotics were prescribed for 
25% (99% CI: 8–42%) of visits for bacterial AGE, 16% (99% CI: 12–21%) for diarrhea 
without nausea or vomiting, and 11% (99% CI: 8–15%) for nausea, vomiting, or both 
without diarrhea. Among AGE visits with fever (T ≥ 100.9oF) at the visit, 21% (99% CI: 
11–31%) resulted in antibiotic prescriptions.

Conclusion. Patients treated for AGE in office settings were significantly more 
likely to receive prescriptions for antibiotics compared with those seen in an ED, des-
pite likely lower acuity. Antibiotic prescribing was also high for visits for nausea or 
vomiting, conditions that usually do not require antibiotics. Antimicrobial stewardship 
for AGE is needed, especially in office settings.
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Background. Biofire FilmArray multiplexed nucleic acid amplification tests (NAAT) 
for bacterial diarrhea include probes specific for EPEC. However, the platform does not 
differentiate typical EPEC (tEPEC, defined as carrying eaeA and bfp) which have strong 
epidemiologic associations with diarrhea from atypical EPEC (aEPEC, carrying eaeA but 
not bfp) for which there is a weaker association. Nevertheless, emerging data suggest that 
aEPEC subsets carrying efa1/lifA which encodes for adherence factor 1/lymphocyte inhib-
itory factor A, are associated with diarrhea. The role of EPEC and its subtypes as agents of 
bacterial diarrhea have not been well defined in immunosuppressed and cancer patients.

Methods. We characterized EPEC subtypes in stools from healthy individuals 
with no diarrhea (HI, N = 21), cancer patients with diarrhea and negative NAAT (DN, 
N = 25) and patients with diarrhea positive NAAT for EPEC (DP, N = 54). EPEC iso-
lated from stool cultures were tested for eaeA and bfp, stx and other E. coli pathotypes. 
We estimated the number of fecal EPEC using a qPCR for eaeA, efa1/lifA that detected 
5.6 × 101 to 5 × 107 cfu/mg of stool.

Results. Demographic characteristics and underlying malignancy were similar 
between DN and DP groups. DP were more likely to have diarrhea on admission than 
DN [46/52 (88%) vs. 13/25 (52%), P < 0.01]. Stool cultures confirmed EPEC in 24/52 
(60%) DP of which 23/24 (96%) were aEPEC. Fecal qPCR for eaeA confirmed EPEC 
in 43/52 (83%) of DP, 0/25 DN and in 3/21 (14%) of HI (P < 0.001). DP excreted a 
higher number of EPEC cfu/mg of stool than HI (median 168 vs. 1.18 cfu/mg, P < 

0.001) and only DP excreted EPEC efa1/lifA (+) [14/52 DP (27%) vs. 0/25 DN and 
0/21 HI; P < 0.001]. When compared with DP EPEC efa1/lifA (-), DP EPEC efa1/lifA 
(+) had a longer median duration of illness (3 days vs. 1 days, P < 0.05); more likely 
to be hematopoietic stem cell transplant recipients [7/14 (50%) vs. 7/38 (18%), P < 
0.05] and had a higher EPEC eaeA fecal burden (median 3885 vs. 84 cfu/mg, P < 0.05). 
Co-infections with other pathogens were equally represented in efa1/lifA (−) and efa1/
lifA (+) DP subgroups [8/14 (57%) vs. 21/38 (55%) P = NS].

Conclusion. Most EPEC in cancer patients with diarrhea are aEPEC acquired in 
the community and when carrying efa1/lifA (+), are associated with more severe disease.
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Background. Norovirus is a leading cause of acute gastroenteritis (AGE) in all age 
groups. Although at least 28 different genotypes infecting humans have been reported, 
most outbreaks over the last 15 years have been caused by genogroup II (GII) viruses, 
of which GII.4 viruses have caused more than 50%. Since clinical differences between 
different genotypes are poorly understood, we sought to compare clinical characteris-
tics in children infected with GII.4 and non-GII.4 viruses.

Methods. Children between 15  days and 17  years who presented with AGE 
defined as diarrhea (≥3 loose stools in a 24 hour period) or vomiting (≥1 episodes in a 
24 hour period) within 10 days duration were recruited in outpatient, emergency, and 
inpatient settings in Nashville, TN, during 2012–2015. Stool specimens were tested by 
RT-qPCR for GI and GII norovirus. Norovirus-positive specimens were genotyped by 
sequencing of a partial region of the capsid gene. In this study, we excluded children 
infected with GI, mixed GI/GII and non-typeable GII viruses.

Results. Of 3,705 AGE subjects enrolled, 2,892 (78%) specimens were collected, 
637 (22%) tested norovirus-positive (567 [89%] GII, 62 [10%] GI, and 8 [1%] mixed 
GI/GII). Of the 567 GII viruses, 461 (81%) were able to be genotyped and of those 
238/461 (51.6%) were typed as GII.4 and 223/461 (48.3%) were typed as other GII gen-
otypes (non-GII.4, primarily GII.3 [65/ 461, 14.1%], GII.6 [48/461, 10.4%] and GII.7 
[36/461, 7.8%]). Over three AGE seasons, GII.4 represented 64/117 (54%), 79/178 
(44%), and 71/166 (57%), of the GII infections, respectively. Compared with non-GII.4 
subjects, GII.4 subjects were more likely to be younger (15.5 vs. 21.3 months, P < 0.01), 
and less likely to attend daycare (23% vs. 39%, P < 0.01). GII.4 subjects also were more 
likely to present with diarrhea (75% vs. 57%, P < 0.01) and had higher median modi-
fied Vesikari score (7 vs. 6, P < 0.01).

Conclusion. Children infected with GII.4 viruses were younger, less likely to 
attend child care, more likely to present with diarrhea, and had a more severe illness 
compared with those with non-GII.4 infections. These data provide important infor-
mation on the genotype distribution of norovirus in children with AGE in Tennessee 
and highlight GII.4 as the most prevalent strain.
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Background. Food insecurity is defined as a lack of consistent access to food in 
adequate quantity or quality. Both cholera and food insecurity tend to occur in impov-
erished communities where poor access to food, inadequate sanitation, and an unsafe 
water supply often coexist. The relationship between the two, however, has not been 
previously studied.

Methods. We performed a secondary analysis of household-level data from the 
2012 Demographic and Health Survey in Haiti, a nationally and subnationally repre-
sentative cross-sectional household survey conducted every 5 years. We used multivar-
iable logistic regression to evaluate the relationship between household food insecurity 
(as measured by the Household Hunger Scale) and (1) reported history of cholera 
since 2010 by any person in the household and (2) reported death by any person in 
the household from cholera. We used survey commands to apply sampling probability 
weights and account for clustering and stratification in sample design. We performed a 
complete case analysis because there were no missing data on household food insecu-
rity or cholera and <1% for the other covariates of interest.

Results. There were 13,181 households in the survey, 2,104 of which reported at 
least one household member with history of cholera. Both moderate hunger in the 
household [adjusted odds ratio (AOR) 1.47, 95% confidence interval (CI) 1.27–1.71; 


