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Presentation Notes
In August of 2018, the town of Hampton, New Hampshire, a popular beach town and tourist destination, experienced the first documented Legionellosis outbreak in the state in more than 50 years.  Image: https://www.legionnairesdiseasenews.com/2018/08/cluster-investigated-nh-resort-town/
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Legionellosis is an infection caused by Legionella bacteria, which are naturally found in water and soil and can infect people through inhalation of aerosolized water droplets that contain the bacteria.   Infection takes the form of a severe, sometimes deadly pneumonia known as Legionnaires Disease, or a more mild flu-like illness known as Pontiac Fever.  In our outbreak, we identified cases of both.
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Like all good outbreaks, ours began on a Friday afternoon.  �The Massachusetts health department contacted us to report that 2 people had been diagnosed with Legionnaires Disease following a visit to Hampton. And on review of our own database, we identified 2 more LD cases that had stayed in Hampton. Given that we see ~30 sporadic cases reported a year, to confirm 4 cases in 1 week all with time spent in the same area, we felt it was worthy of initiating an investigation.As more cases began to emerge, we quickly realized, that our capacity to handle this as a state was limited and that we would need help.  That help came in the form of an Epi-Aid, and experts from CDC joined us in NH and we traveled to Hampton to begin our investigation and sampling.What challenged this entire investigation was the timing of things.  Hampton is a summer town that relies on summer dollars, and we were a week away from Labor Day weekend and the Hampton Seafood Festival, an attraction that brings in an extra 150,000 people into this beach town.  So we had an outbreak on our hands and needed to find the source fast.Images: www.nounproject.com, https://www.cdc.gov/eis/images/logo-eis-lg.png, 



Presenter
Presentation Notes
This is where we started our sampling, The Sands Resort Hotel.  As early in the investigation, most of the cases reported stay at or using the facilities like shower or hot tub at the hotel.
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 They had a hot tub that could hold roughly 20 people, though they had no permit for it and it was not registered with the state for a public hot tub.  The room that held the hot tub was small and had only 1 vent (seen here in the upper right) that vented outside to the parking lot.
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This is the vent from the outside, you’ll notice its right next to an outdoor shower that people can use and is just yards away from the main street of the town.  Previous Legionella outbreaks have shown that the aerosolized water containing the bacteria can spread up to a mile from the source, so even if people didn’t stay at the Sands or use their hot tub, we hypothesized they could have been exposed, just by walking or driving near the vent. 
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While we started at the hotel where cases had stayed, we wanted to do our due diligence and make sure there wasn’t another source we were missing. This was where having laboratorians out with the sampling team was especially helpful.   As we know the area’s most likely to favor growth of biofilms and Legionella and what the optimal specimen types are to collect in order to determine the source of the outbreak.So we sampled, we sampled public beach showers to…
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Waterfalls at mini-golf park, to…
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The local waterpark, to…
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Here’s a map of Hampton, you can see the geographic spread of where we sampled, based on where cases had been.  Because of spread, there was concern that a cooling tower could be the source of the outbreak.Image: Map of Hampton Beach area and locations of environmental investigations
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So when the police department offered up their drone to look for cooling towers, we were happy to obligeWe didn’t find any cooling towers.Image: https://www.wired.com/2017/05/the-physics-of-drones/
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Other hotels and their hot tubs.  By this point in the investigation, word started to get out and business owners were wary of our presence.  With this particular hot tub, we suspect the owner knew we were coming, because by the time we got there and tested the water, the chlorine levels were off the charts (>10 mg/L), it left a burning film on our hands and it certainly wasn’t safe for any human to be in that water.  It was also highly suspect for someone dumping in a LOT of disinfectant right before we got there.  �This is something we didn’t anticipate during our investigation, how people can intentionally compromise your samples and impact your study.  It was educational and something we will take into consideration in future investigations, because despite some cases having reported staying and using this hot tub, we were never able to link it to our outbreak because disinfectant levels were so high that it would have destroyed any bacteria or DNA we tried to test for.the free chlorine levels in the Harris Sea Ranch Motel hot tub were very high and exceeded the upper range of the Hach DR900 instrument used to evaluatechlorine levels in this investigation (>10 mg/L).
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So what did we do with all the samples we collected?  We sent them to the lab for testing.  While we were at the beach sampling, the NH PHL was busy testing clinical samples from the patients with LD and coordinating the shipment of the environmental samples to CDC for further testing. Image: https://www.cdc.gov/legionella/images/materials-filtration.jpg
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State: Cases:
MA 26
NY 9
NH 6
CT 4
VT 1

The majority of cases in the outbreak were not NH residents
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The state PHL also coordinated the shipping of samples with our neighboring states.  Hampton is a tourist town and most of the cases in this outbreak were not NH residents, they were our neighbors from MA and NY. �Coordination with other states is perhaps a somewhat obvious role of the laboratory, but it proved to be especially important in the midst of an outbreak investigation, as we already had those relationships established, so we knew who to call when we needed to act fast.Confirmed+Probable+Suspect cases: n=49MA: 26NY: 9NH: 6CT: 4VT: 1Canada/Other: 3



Legionella was detected in nearly half of the environmental 
samples collected from the Sands Resort
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So what happened?  Legionella bacteria were detected in nearly half of the environmental samples collected at the Sands hotel, including six samples from the hot tub alone.  Yeah it was gross….�But it was that same strain of Legionella pneumophila serogroup 1 sequence type 94 that was also identified in a respiratory specimen from a person with confirmed Legionnaires’ disease who stayed at The Sands Resort, linking the clinical cases to the environmental samples.Strain type 94 found in: hot tub jets, scum line, bottom of the tub, skimmer basket, and filter case.Image: https://www.cdc.gov/legionella/images/materials-bacterium.jpg
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WGS was performed on the six Legionella pneumophila serogroup 1 isolates recovered from The Sands Resort hot tub. All six were found to share >99.8% allele identity with an isolate recovered from a person who stayed overnight at The Sands Resort prior to developing Legionnaires’ disease.These samples formed a distinct clade representing an Sequence Type 94 strain of Legionella pneumophila serogroup 1 that is not among the most common strains seen in the United States.Five Legionella pneumophila serogroup 3 isolates recovered from The Sands Resort hot tub formed an additional distinct clade. No patient specimens with Legionella pneumophila serogroup 3 were identified for comparison.
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So a public health order was put in place, mandating the owner to close the hotel hot tub, notify guests of their exposure, and perform remediation on the hotel water system.Image: https://www.legionnairesdiseasenews.com/2018/09/sands-resort-sued-hampton-outbreak/
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The owner complied, though he also to hold his own press conference with the media stating his business had been unfairly targeted…he tried to blame the municipal water system (which we tested, it was negative)Image: https://www.fosters.com/news/20180926/sands-resort-owner-criticizes-state-over-legionella-signs
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And even posted a rebuttal (shown on the left) next to the mandated posting of the public health notice (shown on the right).  Image: https://boston.cbslocal.com/2018/09/26/legionnaires-disease-hampton-beach-new-hampshire-sands-resort-water-system/
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Results from our sampling found multiple species of Legionella in various water sources (like this water pump), which is not surprising given that its an environmental microbe, but how do you interpret the positive result in the context of the local ecology?CDC helped us interpret the test results in the context of national ecology and sequence types, but this gap in knowledge is something we are taking into consideration now as we determine if and how we expand our Legionella testing capabilities within the state.One aspect I wanted to highlight was the utility of laboratorians playing an active role in the investigation.  Not only can we differentiate between species, serogroups, and sequence types, but we know the test limitations and how much weight you can put on test results.  With the impending holiday weekend, We had to make public health decisions in real time, and only with preliminary test results.  This is when we relied heavily on the labatorians to guide public health order implementation, our messaging to the public about risk, and our decisions to name the businesses being investigated. One of the two environmental samples collected from the Village Silversmith pump was PCR-positive for Legionella; the isolate recovered from thissample was identified as Legionella taurinensis, which is a species of Legionella recovered from environmental sources and rarely, if ever, associated with disease.
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But it doesn’t just end with the outbreak.  As a government agency, we can’t tell the owner what company to use for remediation, but we can review their practices and state whether it meets the public health order requirements.  We also shared a list of ELITE laboratories, which are labs verified by the CDC to perform Legionella testing and do it in concordance with the recommended guidelines.  That is ultimately what the owner chose to do, and after superheating, chlorinating, and flushing the waterlines, the follow up test results were negative for Legionella.  The owner also chose (perhaps pragmatically) to permanently close the hotel hot tub.On the laboratory side, we’ve utilized the CDC Laboratory toolkit for Legionella, developed by a former LLS fellow at the CDC Legionella lab.Environmental Legionella Isolation Techniques Evaluation (ELITE) Program Image: https://www.cdc.gov/legionella/labs/elite.html#ELITE-website
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All together, this outbreak resulted in identification of at least 49 individuals with illness consistent with legionellosis, 2 of whom died.  The majority of cases were linked to the Sands Resort, however not every case reported contact with that hotel, so we cannot exclude the possibility of a second source.  However, no new cases occurred after the Sands Resort hot tub was shut down, lending further support that The Sands Resort hot tub was the main source of the community outbreakBut this outbreak is just one of many that occur every year, as LD cases are on the rise nationally.  What we learned in the Granite state from this outbreak can be applied to other states…Image: https://www.hamptonbeach.org/



Lessons learned:

Know who the likely and unlikely 
public health partners are in your state

Utilize Legionella expertise

Testing capabilities should align 
with the needs of your state
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Presentation Notes
first-- know who the likely and unlikely public health partners are in your state, these are your neighboring state health departments, your local health officials which may take the form of police and fire chiefs…and also, the for-profit laboratories and consulting companies in your state that may weasel their way into your investigation. Second-utlizie Legionella expertise, CDC instrumental in helping us conduct the investigation as well as in the longterm follow up.  They provided a legionella training to our epis, environmental scientists, and laboratorian  on Legionella and are helping us expand our testing capacity by providing panels of Legionella strains for method validation.Third-be thoughtful about what testing you want to offer in your state.  Esp on the east coast when you have small states right next to each other, not every state needs to over all the possible Legionella tests.  Its coordinating with your neighbors, putting agreements in place about who can do what testing and when, and figuring out the needs of your state.  For NH, we are expanding our testing capabilities, we’re 



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.
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Among environmental samples tested, L. pneumophila was 
only detected in samples from the Sands Resort

Sample Type PCR + PCR - Culture + Culture - Total

Clinical specimens 
or isolates 3 Lp1 3 2 Lp1 3 6

Environmental Samples 17 30 11 36 47

The Sands Resort 9 Lp1
7 L spp. 18 10 24 34

Harris Sea Ranch Hotel 0 10 0 10 10

Public Beach Shower 0 1 0 1 1

Village Silversmith fountain 1 L spp. 1 1 1 2
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