I. Description of problem to be addressed
The prevalence of vector-borne diseases has been increasing due multiple factors including reforestation, increased numbers of tick and deer populations, increased exposure in wooded areas, and climate change.  Between 2004 and 2018, more than 750,000 cases of VBDs were reported in the US.  The annual reported cases of VBVDs has doubled. The reported data substantially underestimates actual disease occurrence (8 to 70 fold, depending on the disease).  It is estimated, for example, that 300,000 of Lyme disease occur each year.  More cases of Lyme disease occur than cases of invasive pneumococcal disease and only slightly less than HIV.
Additionally, the geographic area from which reported cases of Lyme disease has occurred is expanding, The CDC has published tick surveillance guidance for jurisdictions where the condition is emerging (https://www.cdc.gov/ticks/resources/TickSurveillance_Iscapularis-P.pdf).  Infection with other agents vectored by Ixodes ticks (such as Babesia spp. and Anaplasma phagocytophilum) are being reported from a geographically diverse area.  Newly discovered VBDs such as Heartland Virus (HRTV), Bourbon virus, Borrelia mayonii, B. miyamotoi, Ehrlichia muris, Rickettsia 364D have occurred this century.
In an effort to address this growing public health crisis, CDC has funded five CDC Regional Centers of Excellence (CoE)and is working with the Vector-Borne Disease Network (VBDN) to advocate for VBD research and management funding, to connect the community of vector professionals and to create. World where human suffering from VBDs is reduced.  One of the mission of the CoEs is to train the next generation of public health entomologists.  
[bookmark: _MailEndCompose]The main problem that this this policy brief addresses is the deficit that exists at the local, state and federal levels in positions for public health entomologists.  Currently only 21 states have public health entomologists.  This represents a critical gap given that the expertise of a public health entomologists is required to characterize entomologic risk of infection and recommend suitable interventions.
II. Justification of importance to CSTE membership 
2. Subject Matter Expertise | The increase in vector-borne diseases (VBDs) has given rise to a more appreciated role of public health entomologists (PHE). CSTE membership needs the expertise that public health entomologists bring to the table.  This includes a thorough understanding of infectious disease conditions wherein specific arthropod populations can serve as vectors of pathogens through a comprehensive understanding of vector ecology and behavior, and the appropriate approaches for surveillance and control.  Importantly, nuisance issues such as bed bugs, brown recluse spiders, scorpions, chiggers, lice and other arthropods of common concern to constituents fall under the purview of PHEs. For example, following an extensive rain event, some mosquito species (e.g. floodwater species, marsh species, etc.) will explode causing a nuisance but not posing much disease threat. When spray trucks are activated in response to citizen requests/complaints, vector mosquitoes, especially those that are not directly affected by increased rainfall and cannot be targeted solely by this approach will remain an issue (see Box 1 for a recent real-world scenario). PHEs can lead and maintain a proactive, vigilant vector-monitoring program as part of their primary role for providing direct threat assessment for VBDs year-round; avoiding the possibility of a surprise VBD outbreak. However, considering their broad training in public health, they also can augment the capacity of health departments to address a variety of public health issues; enabling specific, efficient, and effective use of limited resources.  
0. Communication: Quick in-house refinement of “vector messages” that are distributed through statewide public announcements and local/national media to ensure public calm in parallel with ensuring effective pest arthropod and vector arthropod control. The PHE can act as the known resource for other local health or state agencies and importantly, the residents for the entire state.  
0. Coordinate Regional VBD Control Efforts: Clearly, in an active outbreak scenario, it is far better to know, in real time, where pathogen transmission is taking place (i.e., vector incrimination/active vector surveillance for pathogen carriage) so that appropriate vector control efforts can be concentrated in the hotspots.  Direct knowledge of potential pathogen movement (by humans, vectors or reservoirs) across the state into neighboring states is important and complicated. The state PHE would facilitate networking and sharing of expertise between neighboring states so that in the case of an outbreak or invasive species detection/introduction, state PHEs can assist each other and coordinate efforts to contain the outbreak or invasive species. 
0. Bridge efforts with CDC Centers of Excellence (COE) in VBD:  The PHE can serve as the proctoring mentor for COE interns; enhancing entomological surveillance and research capacity to health departments.  By liaising directly with the COEs, the needs of the state, with respect to VBD surveillance and control, can be addressed prior to a potential outbreak. 

2. Models for PHE involvement at the State/County Department of Health Level| The position is tailored to the needs and the organizational structure for the state. Ideally, the PHE should be at a level where the PHE has autonomy to address vector and VBD issues in the most expeditious manner possible. However, the PHE can also serve in a “Public Health Advisory” position as health staff as part of a program/unit but not necessarily at the leadership level. 

In mid-October of 2016, the Washington State Department of Health’s (DOH) public health entomologist (PHE) was on leave outside of the country when a state resident submitted a photograph of a mosquito and claimed it looked exactly like the Aedes aegypti mosquitoes she encountered in her home country of Brazil. As no one at DOH had the expertise to determine from the photo whether it was Ae. aegypti or not, staff were immediately directed to the person’s residence to conduct mosquito trapping while other staff made multiple calls before finally connecting with Dr. Chet Moore, a retired CDC mosquito expert. Upon examination of the photograph, Dr. Moore was able to determine that the mosquito was not Ae. aegypti. Staff eventually found out that the person who had submitted the photograph had taken the picture in August, during peak mosquito season and had finally taken action to send the picture after mosquito season is considered over. Had the PHE been present, the overboard reaction to this news would have been handled much more expeditiously and knowledgeably without spending time and resources to travel over two hours one way to conduct surveillance for a tropical mosquito at a time of year when endemic mosquitoes had already gone into hibernation. Additionally, time would not have been spent calling multiple people in an effort to reach someone who had the required mosquito identification skills.
BOX 1 - FAST, RELIABLE IDENTIFICATION COULD HAVE SAVED RESOURCES

1. [bookmark: _GoBack]Position on policy or issue

The mission of an Arboviral Surveillance Team is to systematically collect, analyze, interpret, and disseminate data on zoonotic, vector-borne diseases, and infestations. Information gathered is used to design control and prevention measures, to evaluate the effectiveness of public health interventions, and to improve services to populations at greatest risk.​ Further, because many of these diseases are also animal diseases, it is important to work closely with other agencies such as the Department of Agriculture, local universities, and with local mosquito control programs.

The goals for the mosquito surveillance season should include doing some level of mosquito surveillance in every county in the State, continuing to provide equipment and training to Environmental Health Specialists at the local level, and having the ability to support local outreach for mosquito complaints.  The accomplishment of these goals will allow the Department of Public Health to be better prepared for the next mosquito-borne disease to emerge.  States should also be testing vector mosquitoes for resistance to pesticides commonly used in mosquito control.  This will allow mosquito control programs to make informed choices as to the proper mosquito control activities to use in their area.  It also provides information on which pesticides can most effectively be used to control mosquitoes in case of an outbreak of mosquito-borne disease.
Funding is needed to accomplish this goal.  Below is a graph showing Georgia’s ability to respond to mosquito-borne diseases based on funding availability.  Georgia’s program is 100% federally funded.  Because of sufficient funding, which allowed the hiring of a 2nd entomologist and 5 Vector Surveillance Coordinators, we did mosquito surveillance in every county in Georgia in 2017-2019, something that had not been done before by Public Health.  We also provided surveillance at vector-borne disease case sites, under the guidance of the Epidemiology Vector-Borne & Zoonotic Diseases Team.

[image: ]


1. Options for consideration and next steps

State and territorial health departments should formally evaluate their need for public health entomology staffing. This should include the capacity to implement “integrated vector management” to control vectorborne diseases, as well as to serve as an authority for issues of medical and veterinary importance.
The CSTE encourages state, and territorial government leaders to establish, fund, and staff new public health entomology positions. While these types of positions exist sporadically throughout the Unites States, their value has been demonstrated time and again over many decades. Examples of success range from development of malaria control programs in the 1940s to quantifying the expanding range of Ixodes scapularis carrying B.b. ss (the causative agent of Lyme disease) today. 

The CDC, through the Epidemiology and Laboratory Capacity cooperative agreement, should provide funding to vectorborne disease projects that are tailored to the needs of the jurisdiction. This will demonstrate a concerted, cooperative, approach to addressing vectorborne disease issues utilizing state and federal resources.

CDC funded CoEs should provide accessible training programs (such as the Midwest Center of Excellence Certificate in Public Health Entomology) for existing public health staff. Public health leaders at all levels should encourage students to seek careers in public health entomology and provide guidance about bachelors, masters, and doctoral programs.  This will allow for immediate capacity building as well as long term personnel supply.
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