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investigate sources and persistence of rivers and coastal water pollution and to define 
the role “environmental” strains have in human epidemiology and disease.
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Background.  Vaccine hesitancy in low vaccine coverage “hot spots” has led to 
recent outbreaks of vaccine-preventable diseases across the United States. State policies 
to improve vaccine coverage by restricting non-medical (personal belief) exemptions 
are heavily debated and their effectiveness is unclear due to limited rigorous policy 
analysis. In 2016, a California policy (SB 277)  eliminated non-medical exemptions 
from kindergarten requirements. To address the ongoing debate on such policies, we 
performed a quasi-experimental, controlled analysis of the policy’s impact on vaccine 
and exemption outcomes.

Methods.  We used state vaccine coverage and exemption data (2011–2017) 
from the CDC and health data from public sources. We prespecified a primary out-
come of MMR coverage (%) and secondary outcomes of medical and non-medical 
exemptions (%). We included covariates related to socioeconomic and health measures 
(e.g., insurance, well child visits) and pre-2016 mean coverage. Using the synthetic 
control method, with 2016 as the treatment year and a 2-year post-policy period, we 
constructed a “control” California, from a weighted sum of states. We used permuta-
tion testing to repeat the process for each of the other states and their unique synthetic 
control, to determine whether there was a meaningful difference in California (i.e., a 
change in California’s coverage relative to its control in the top 5th percentile of states). 
We tested the model’s sensitivity to various analytical assumptions.

Results.  Of 43 control states, synthetic California was predominantly comprised 
of Idaho, Mississippi, and Arkansas, and had a good pre-policy match on outcomes. 
MMR coverage in California increased by 3.2% relative to synthetic California in the 
post period (Top 1 of 44 states, Figure 1). Medical exemptions increased by 0.4%, while 
non-medical exemptions decreased by 2.2% in the post-period (Top 1 of 43 states). The 
model was robust to changes in covariates and control states.

Conclusion.  The policy resulted in a meaningful increase in MMR coverage and re-
duction in non-medical exemptions. We measured a modest increase in medical exemp-
tions, but this was offset by the larger reduction in non-medical exemptions. State policies 
removing non-medical exemptions can be effective in increasing vaccination coverage.
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Background.  Influenza virus infection most commonly causes acute respiratory 
tract illness, however may also lead to non-respiratory complications including acute 
cardiovascular (CV) events. We describe the frequency of and risk factors for acute CV 
events in adults hospitalized with influenza in the United States.

Methods.  We included adults aged > 18 years hospitalized during influenza sea-
sons 2010–2011 through 2017–2018 in FluSurv-NET, a multi-state population-based 
surveillance system that includes detailed medical chart review of patients hospitalized 
with laboratory-confirmed influenza. We defined acute CV events by International 
Classification of Diseases (ICD) primary and secondary discharge diagnosis codes 
for acute heart failure (aHF), acute ischemic heart disease (aIHD), hypertensive crisis, 
cardiogenic shock, acute myocarditis, acute pericarditis and cardiac tamponade. We 
calculated the frequency of acute CV events and used multivariable logistic regression 
among the 87% treated with influenza antivirals to identify independent factors asso-
ciated with aHF and aIHD, the two most common diagnoses.

Results.  Of 80,374 adults hospitalized with laboratory-confirmed influenza, 12% 
had > 1 acute CV event. We found that aHF (46%) and aIHD (42%) were the most 
common, followed by hypertensive crisis (8%), cardiogenic shock (3%), acute myo-
carditis (0.7%), acute pericarditis (0.4%) and cardiac tamponade (0.2%). Compared 
with treated patients without an acute cardiovascular event, treated patients with aHF 
(Figure A) and aIHD (Figure B) were more likely to be older, currently/formerly use 
tobacco and have underlying conditions including cardiovascular disease, diabetes 
mellitus, and kidney disease.

Conclusion.  Among adults hospitalized with laboratory-confirmed influenza, 
acute CV events are common, particularly among those with prior cardiovascular dis-
ease. During the influenza season, clinicians should consider influenza virus infection 
in hospitalized adults who present with acute CV events. Non-respiratory compli-
cations, specifically aHF and aIHD, may be an under-recognized contributor to the 
burden of influenza.
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Background.  Legionellosis is a form of pneumonia caused by Gram-negative 
bacilli belonging to the Legionella genus. In India, sporadic cases of legionellosis have 
been reported, but the incidence of this infection is still believed to be underestimated. 
We conducted a proactive clinical–environmental surveillance in a tertiary healthcare 
center to determine the frequency of legionellosis, and to identify the pathogen in the 
hospital water systems.

Methods.  During February 2015–February 2019, we enrolled 533 cases (310 
males, 223 females) with a diagnosis of pneumonia; a respiratory secretion was col-
lected from each patient and tested for L.pneumophila by using a real-time PCR target-
ing mip gene. To identify Legionella spp. present in hospital water systems, we collected 
201 hospital water samples and were analyzed by cultivation in BCYE agar. Legionella 
speciation and identification of Lp1 was done by real-time PCR assay.

Results.  Among 533 cases, 11(2.1%) [6 male, 5 female] tested positive for 
L.pneumophila by real-time PCR. Of these, all were community-acquired sporadic 
cases not associated with a cluster or outbreak. Risk factors including smoking, al-
cohol use, malignancy, underlying respiratory disease, hypertension were identified in 
8 (72.7%) cases. The duration of hospitalization for Legionella patients was 8–24 days; 
5/11 (45.5%) patients were admitted to intensive care units. Of 11 patients 8 (72.7%) 
survived, and 3(27.3%) died. Among the 201 water samples tested, 38 (18.9%) tested 
positive for L.pneumophila by culture. The presence of Lp1 was detected in 25 (12.4%) 
water samples. Legionella spp. was recurrently isolated from patient areas, cooling 
towers, residential areas, and other areas inside the hospital campus.

Conclusion.  The study indicates a low prevalence of legionellosis in this re-
gion. Even though Legionella colonization was detected in the hospital water system, 
no cases of hospital-acquired legionellosis were discovered during the study period. 
However, considering the risk of nosocomial legionellosis to patients we formulated 
Legionella control strategies in this hospital. Point-of-use filters were installed to the 
potable water units from where Legionella was isolated and repeat sampling from these 
sites were found to be negative for the contagion.
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Background.  Measles is a highly infectious illness that is causing increased 
numbers of outbreaks in the United States. Patients involved in a healthcare measles 
exposure and who have been discharged before identification of exposure are at risk 
of becoming infectious in the community, and may seek healthcare within their infec-
tious window, creating a secondary exposure risk for healthcare systems. A measles 
exposure in an integrated healthcare system occurred, resulting in patient exposures 
in multiple locations at three campuses, including two community-based emergency 
departments and three inpatient units. There were 159 patients who were included 
in the exposure group; 123 were exposed in an ED, and 36 were exposed in an in-
patient setting. Ninety-four percent (149/159) of the patients had been discharged at 
the time of measles case identification and were in the pre-infectious phase of illness. 
Of those, 36 percent (54/149) presented back to the healthcare system within the po-
tentially infectious window; these 54 patients had 97 individual healthcare contacts 
in the potentially infectious period following the exposure event. Sixty-one of the 97 
return visits (63%) were within the window in which the exposed patients were poten-
tially infectious. Return locations included the three exposure facilities and inpatient 
and outpatient locations at 10 other system campuses.

Methods.  An alert system was developed within the electronic medical record 
that identified patients that were involved in the exposure, and guided clinicians to 
mask and place in airborne isolation until measles immunity was verified.

Results.  The alert activated 13 days after the exposure was identified, and identi-
fied 100% of returns to healthcare at all sites within the system, representing 48% of all 
potential secondary exposure events (29 /61). No secondary exposures or transmission 
occurred.

Conclusion.  Measles exposures are an enormous burden on healthcare organiza-
tions and public health systems. When exposures occur, healthcare organizations need 
systems to rapidly identify discharged patients who may return within the potentially 
infectious window. Rapid development of electronic readmission alerts can help stand-
ardize identification and reduce the risk of subsequent exposure.
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