	Project Approach
H: Vector Borne Diseases
Building Comprehensive Programs to Identify, Diagnose, Report, Prevent, and Respond



Problem Statement: Arkansas faces several vector-borne disease threats that significantly jeopardize the health of our citizens. Over a thousand cases of Rickettsial diseases (SFR, Ehrlichiosis, anaplasmosis) are seen annually in Arkansas, with a recent study by Rosenberg et al. (2018) indicating that Arkansas ranked in the top 40% of reported cases of tick-borne disease (TBD) to the CDC from 2004 to 2016. In 2017, Arkansas had the third highest reported cases of Tularemia, the second highest reported cases of Ehrlichiosis, and the highest reported cases of Spotted Fever Rickettsiosis in the U.S. We see an average of 16 cases of West Nile virus annually (2013 - 2018), with the threat from other mosquito borne diseases (e.g. Eastern Equine Encephalitis, St. Louis encephalitis) constantly looming. The combined effect of these diseases on Arkansans translates to thousands of doctor visits, [x hospital admissions] and 58 deaths (2011 – 2018).

Several emerging public health threats add a layer of new challenges in combination with our endemic diseases and vectors. We have had three cases of Heartland virus since 2017, and recently identified Bourbon virus in a pool of ticks collected from a state park in northwest Arkansas. Additionally, in Spring of 2018 a nymph of the Asian Long Horned tick (Haemaphysalis longicornis) was found on a dog in northwest Arkansas.  

These vector-borne threats compound to create several critical issues for the ZDS. 

(1) Needs of healthcare professionals and patients: The ZDS currently lacks clear insight into the practices of both healthcare providers and laboratories, especially in regards to diagnosis and testing for vector borne diseases. Case investigations performed by our ELC epidemiologist has allowed the ZDS a vague understanding of some issues, including healthcare providers failing to order appropriate confirmatory testing for vector borne disease conditions. This can result in misdiagnosis of patients and may increase the likelihood of morbidity and mortality. The general public represents another area in which the ZDS does not have a clear understanding in regards to adoption of preventative strategies to avoid vector borne diseases. Despite the fact that vector-borne disease conditions in Arkansas are preventable, we still report over a thousand cases of vector-borne diseases annually. Without clear information on the relative proportion of Arkansans that are unaware of the threat from vector-borne diseases or who avoid adopting preventative strategies we miss the opportunity to provide effective, targeted education. 

(2) Ecological Surveillance: Prior to 2016, ecological surveillance of mosquito and tick vectors was piecemeal and not adequate to provide accurate measures of vector distribution and pathogen presence. Although some progress has been made to collect ecological data from a wide geographic and temporal range, we still lack a clear understanding of the distribution and seasonal dynamics of important vectors (e.g. Cx. pipiens complex, Amblyomma americanum) and pathogens (e.g. Rickettsia sp., West Nile virus). Without this information we ultimately do not have accurate measures of entomological risk to human health and cannot predict trends in diseases or provide actionable information to our collaborators and the public. 

(3) Data validation: Although we currently use standardized reporting of cases to the CDC using CSTE case definitions with complete reporting of key variables, the high volume of cases the ZDS investigates means we often rely on patient interviews in lieu of provider interviews. This may contribute to inaccurate reporting of symptomology related to the disease and ultimately stymies our capacity to investigate and report vector-borne disease cases with new or unusual modes of transmission or clinical manifestations. 

(4) Mosquito control: A 2016 survey conducted by the ZDS revealed that jurisdictions charged with mosquito control were performing activities in non-compliance with guidelines set by the CDC and the American Mosquito Control Association (AMCA). For example, of the respondents that had mosquito control programs (n = 141 / 514), only a fraction (14%) conducted trapping and identification of mosquitoes. Comparing the low trapping and identification rate with the number of programs that reported applying control measures (insecticides for immature (42%) and adult (84%) mosquitoes, reduction of mosquito development sites (48%)) suggests that management decisions are likely not based on surveillance data. Furthermore, the high frequency of adulticiding compared to other control tactics points to adulticiding being the first option for control measures.  Collectively, the problems with mosquito control programs in Arkansas inhibits the capability of those programs to protect public health and leaves us vulnerable in the event of disease outbreaks. 

(5) Outreach efforts: Community outreach and engagement of the ZDS with the public is currently very passive and limited in scope. The primary means of outreach and education are through our webpage, pamphlets, and seasonal television and radio interviews about vectors and vector borne disease prevention. Participation at community events (e.g. health fairs) has increased as the ZDS has grown under the previous ELC grant cycle, but remains infrequent. We have little to no social media presence to disseminate disease prevention messaging. Therefore, the methods the ZDS employs for outreach likely engage only a small proportion of the total population at risk leaving many vulnerable to preventable diseases. 

Five key activities are proposed to help address the burden of disease faced by our citizens, the volume of cases investigated by the ADH, and the potential gaps in our knowledge regarding vectors and vector borne diseases in Arkansas. 

1. A Knowledge, Attitudes, and Practices Survey of Arkansas health care professionals focused on treatment, diagnosis, and testing requirements for vector-borne diseases
2. Ecological surveillance of ticks and mosquitoes with molecular testing of pathogens to provide actionable, evidence based information to clinicians, the public, and policy-makers and explain and predict epidemiological trends
3. Data validation for vector borne disease conditions in Arkansas
4. Training and technical assistance to mosquito control personnel
5. Outreach and community engagement
Justification: 

(1) KAP survey: Healthcare professionals in all regions of Arkansas will be surveyed to assess knowledge, attitudes, and perceptions regarding vector-borne diseases. We will utilize our collaborative partnerships with communications and the epidemiology branch to create and disseminate a survey through both electronic (e.g. REDCAp, Survey Monkey, Health Alert Network, Lab Network) and hard copy routes. Providers will be sent a questionnaire regarding knowledge of treatment, diagnosis, and public health reporting awareness. Survey data will be collected and analyzed by the ELC funded epidemiology staff within the ZDS and compared by region of practice within the state, specialty, type of facility the provider is affiliated with and degree. This comparison will allow us to develop targeted clinical educational programs and materials. Additionally, information will be collected about preferred routes of clinician continuing education presentations or material pertaining to tick-borne and mosquito borne disease.

(2) Ecological Surveillance. Improved ecological surveillance would allow the ZDS to detect and monitor vector species distribution, abundance, infection, and insecticide resistance in order to provide actionable, evidence based vector control response information and explain and predict epidemiological trends in vector borne diseases. The ADH ZDS would utilize our collaborative partnerships with both internal and external partners (e.g. Universities, extension service, local health units, other state agencies, cities and municipalities) to collected and submit data to the ADH using previously established cooperative agreements and guidelines. Data collected would then be analyzed by the ELC funded entomologist and environmental program coordinator to be reported to the appropriate CDC data collection tool (e.g. MosquitoNET, TickNET) and distributed to partners / the public. 

(3) Data Validation. The proposed activity would improve completeness and timeliness of reporting vector-borne surveillance data to the CDC and allow for more rapid identification of vector-borne disease outbreaks; ultimately giving the ADH ZDS a better understanding of the clinical manifestations of various TBD conditions. The project would involve several components including a data validation of our Rickettsial disease by conducting medical provider interviews and comparing with case patient data. The high rate of turnover in the staff that assist in TBD case investigations makes it critical to develop an online training module for ADH Staff with a focus on TBD and clinical manifestations. This training could be included in the set of orientation training for ADH staff conducting TBD case investigations, and could be potentially required as an annual refresher course. This training module would include pre and post tests to measure understanding and ensure compliance with standard case investigation protocol. The two ELC funded epidemiologists within the ZDS could perform the data validation and assist in the development of the online training module to ADH staff. We have several avenues by which we could develop the online training, including REDCAp and A-Train. 

(4) Training and technical assistance. Training and technical assistance to mosquito control entities would address the weaknesses in our mosquito control industry identified through our 2016 mosquito control capacity survey.  This would better prepare our workforce to identify, diagnose, report, prevent, and respond to vector-borne disease cases and outbreaks. This activity includes development of mosquito control guidelines and offering training events. Development of guidelines for mosquito control and training events would be spearheaded by the ELC funded entomologist and environmental program coordinator in collaboration with partners in other areas including the Arkansas Department of Environmental Quality, the Arkansas Department of Agriculture Plant Board, University Researchers, Private Industry representatives, etc. Guidelines and training details (e.g. agenda, location, date) would be made publically available through the ADH webpage.

(5) Outreach and community engagement. Active engagement with the public and at risk populations would require a multipronged approach involving development of educational materials for school-aged children and bolstering our social media presence. Relevant community events would be identified and attended by at least one of the ELC funded staff of the ZDS.  Development of educational materials intended for classroom use in schools would be done in partnership with the Arkansas Department of Education. Materials would be aligned using appropriate science and health standards. Bolstering our social media presence…

Increased availability of timely and accurate information on vector-borne disease risk and prevention to public health partners, healthcare providers, vector control agencies, decision makers, and the public.

The Arkansas Department of Health employs community health nursing specialists (CHNS) and community health promotion specialists (CHPS). CHNS and CHPS offer a variety of health trainings and resources for Arkansas schools and act as a liaison between the Arkansas Department and school nurses and health teachers. The National Association of School Nurses has developed a free learning module on prevention, education and care of tick-borne illnesses for school nurses. We will promote and disseminate this module through the CHNS and CHPS to school nurses statewide to educate them about t the pathophysiology of tick-borne illnesses and their management in the school setting. Participants receive 1.0 CNE contact hour.  

Activity capacity (Tier 1 / 2 / 3)

A return to pre-2010 funding will allow ADH to re-institute both human and environmental arboviral surveillance to monitor both enzootic and epizootic transmission of arboviral disease, to serve as indicators of human risk.  The ADH wishes to increase the 0.5 FTE funded Epidemiologist to a 1.0 FTE Epidemiologist, fund the 1.0 FTE AR-PHL Microbiologist position, fund the AR-PHL to accommodate both PCR and Antibody testing for WNV and other Arbovirus disease, and fund environmental surveillance.  

Effective epidemiological surveillance will allow ADH to measure human disease to quantify disease burden and identify seasonal, geographic, and demographic patterns in human morbidity and mortality.  Environmental surveillance will allow ADH to monitor local arboviral activity in vectors and non-human hosts.  Both elements combined will be utilized to provide guidance to communities to initiate effective control and prevention programs to reduce community level risk by managing mosquito populations, which in turn will reduce individual risk to the residents and visitors of the state.  Surveillance of human disease and infections, will allow ADH to monitor trends in arboviral disease burden and clinical presentation, to reduce human infections due to West Nile virus and other arboviruses of public health importance.

Funding provided by the ELC will allow ADH to maintain our workforce capacity, which in turn will allow us to complete all tier 1 activities. The ZDS staff and surveillance systems established during the previous ELC grant cycle will allow us to build upon those tier 1 capabilities and achieve tier 2 and 3 activities. 

rom the ELC, the ADH will be effective in covering the 

Capacity: Monies awarded under the previous ELC grant cycle allowed the ZDS to greatly expand our workforce from the state public health veterinarian and one epidemiologist to include: an additional epidemiologist to assist with the high case volume and wide diversity of disease conditions we investigate; The first entomologist ever employed at ADH to manage the surveillance of key vector species and act as a source of expertise in regards to vector borne diseases; an environmental program coordinator to maintain collaborative relationships, assist in the management of surveillance programs, and ensure compliance with grant activities.

With the newly funded ELC staff, the ZDS accomplished several projects critical to the development of a robust surveillance program. Our human surveillance data was standardized by aligning case reporting forms within our NEDSS Based System with all tick and mosquito disease conditions reportable to the CDC. Collaborative partnerships we formed with several university partners, university extension, and environmental health specialists working in local health units throughout the state provided vital data on the presence and distribution of vectors. In 2017, 47 of the 75 counties in Arkansas reported mosquito trapping data from both adult (43 counties) and oviposition traps (31 counties) for surveillance of invasive Aedes species, with data reported to MosquitoNET. Results demonstrated a wide geographic spread of Aedes albopictus in 38 counties, with continued trapping efforts in 2018 confirming its’ distribution in 15 counties. 

We faced many challenges in the previous ELC cycle, our primary obstacle being the difficulty in filling the empty epidemiologist and environmental program coordinator positions. The loss of these key staff severely limited our ability to effectively and efficiently investigate human disease cases, manage and coordinate collaborative projects, and provide outreach and education to the public and healthcare providers. Tantamount to this is that the ZDS receives no dedicated funding from the state, and is only able to exist through funding provided by the ELC grant. We are currently filling the two empty positions within the ZDS, and will use these roles and our collaborative partnerships with both internal and external partners to build and improve our program in Arkansas. 

(1) KAP survey: Two ELC funded epidemiologists within the ZDS, and internal partnerships with the ADH Communications Branch and the ADH Epidemiology Branch. 
(2) Ecological Surveillance: The ELC funded entomologist and environmental program coordinator within the ZDS, and existing surveillance systems for mosquitoes and ticks. 

(3) Data Validation: Two ELC funded epidemiologists, and a collaborative relationship with the ADH Human Resources Branch would be used to create an online training module. 

(4) Training and technical assistance: ELC funded entomologist and environmental program coordinator, and several collaborating external partners. 

(5) Outreach and community engagement: The full ZDS staff and partnerships with the ADH Communications Branch and the Arkansas Department of Education. 
  
Evaluation Plan: 

































Strategy 1C: Improve human surveillance, outbreak response and reporting of vector-borne diseases


Problem Statement: During the last ELC competitive grant cycle, the Arkansas Department of Health standardized the reporting forms within NEDSS NBS to align with all tick and mosquito disease conditions reportable to the CDC. However, due to the large volume of cases of Rickettsial diseases in Arkansas (10 year average), the Arkansas Department of Health often relies on patient interviews in lieu of provider interviews which may contribute to inaccurate reporting of symptomology related to the disease. This ultimately stymies our capacity to investigate and report vector-borne disease cases with new or unusual modes of transmission or clinical manifestations. The Arkansas Department of Health is proposing a project to ensure the accuracy of data reported to the CDC. *High rate of turnover in staff that assist with TBD case investigations. 
Justification: The proposed project would help the ADH to better understand the clinical manifestations of various TBD conditions. The project would involve several components including a data validation of our Rickettsial disease by conducting medical provider interviews and comparing with case patient data. [Racheal looking up some more information]. The high rate of turnover in the staff that assist in TBD case investigations makes it critical to develop an online training module for ADH Staff with a focus on TBD and clinical manifestations. This training could be included in the set of orientation training for ADH staff conducting TBD case investigations, and could be potentially required as an annual refresher course. This training module would include pre and post tests to measure understanding ensure compliance with standard case investigation protocol. 

Capacity: We are currently using standardized reporting of cases to the CDC using CSTE case definitions with complete reporting of key variables. We have (2) FTE epidemiologists within the zoonotic disease section that could perform the data validation and assist in the development of the online training module to ADH staff. We have several avenues by which we could develop the online training, including REDCAp and A-Train.

Evaluation Plan: Training effectiveness would be measured utilizing pre and post testing integrated into the online training module. Additionally, a snapshot comparison of data validation from the tick season of 2019 to the tick season of 2020 would serve as an evaluation of the effectiveness of the online module. 
1.) Update species distribution maps
2.) Define which pathogens are present in ticks and at what prevalence
3.) Assess regional differences in the density of host seeking infected ticks


Systems for the collection of ecological data are currently in place, with the ZDS coordinating collection of mosquitoes for an invasive Aedes sp. survey with university partners, environmental health specialists at local health units throughout the state, and cities and municipalities. For ticks, data on species distribution and testing for Rickettsial pathogens is collected through a passive surveillance system managed by a university partner. A new surveillance system activated in 2018 has a university partner collecting ticks from feral swine in the state. A training event held in NW Arkansas in August of 2018 in collaboration with the CDC helped to train our workforce in tick biology, identification, collection, and vector biology. These assets would continue to be leveraged to build up our data concerning the presence and distribution of vectors and pathogens in the state.

Improved surveillance of West Nile virus would be accomplished by coordinating and cooperating with several external partners including the Arkansas Livestock and Poultry Laboratory and the Tennessee Department of Health. The ELC funded entomologist would manage trap collection and identification, with testing of mosquito pools for virus conducted by either the Arkansas Livestock and Poultry Commission Laboratory or the Tennessee Department of Health. 

	Strategy 1C: Improve human surveillance, outbreak response and reporting for vector-borne diseases

	TIER 1 (a) Identify and report nationally notifiable vector-borne disease cases to CDC using standard CSTE case definitions with complete reporting of key variables (using NNDSS, supplemental case report forms or enhanced surveillance platforms, e.g. ArboNET. 

	Implementation: The ADH ZDS has two ELC FTE Epidemiologists who conduct case investigations of vector-borne disease. They use the current case definition supplied by the CDC and CSTE and utilize the ADH NEDSS based system to report cases in the H7 format to ArboNET and other appropriate reporting mechanisms. 

	Milestones
	Person Responsible
	Achieve by Date

	Verify provisional data reported in the CDC West Nile virus and other domestic arboviral activity report weekly during active period of virus activity and monthly outside of virus activity
	Zoonotic epidemiologists
	July 2020

	Reach final case determination within ≤ 30 days upon case investigation start date
	Zoonotic epidemiologists
	July 2020

	Quarterly close out of case counts
	Zoonotic epidemiologists
	July 2020

	

	TIER 1 (b) Identify and report blood donations with evidence of vector-borne pathogens (including West Nile virus, Zika virus, Ehrlichia and Anaplasma spp. And Babesia spp.) to CDC. 

	Implementation: The AHD ZDS epidemiologists and the State Public Health Veterinarian (SPHV) have access to the American Association of Blood Banks (AABB) network, which can identify potential cases of blood borne transmission of vector-borne disease. Accessing and reviewing these potential cases opens up the normal avenue of case investigation which the 2 ELC FTE epidemiologists conduct using standard case definitions from CSTE and CDC. The ADH NEDSS based system is then used to report cases in the H7 format to ArboNET and other appropriate reporting mechanisms. 

	Milestones
	Person Responsible
	Achieve by Date

	Weekly review of the AABB network to identify potential infected blood donors
	Zoonotic epidemiologists and SPHV
	July 2020

	

	TIER 1 (c) identify and report possible transfusion and transplant transmitted infections

	Implementation: Cases of transfusion and transplant transmitted infections are communicated to the ADH outbreak response nurse who then notifies the ADH ZDS epidemiologists and SPHV. The zoonotic epidemiologists would then conduct a case investigation using standard CSTE case definitions. Results would be reported to the appropriate CDC system (e.g. ArboNET). 

	Milestones
	Person Responsible
	Achieve by Date

	Reach final case determination within ≤ 30 days upon case investigation start date
	Zoonotic epidemiologists
	July 2020

	Quarterly close out of case counts
	Zoonotic epidemiologists
	July 2020

	

	TIER 1 (d) Analyze and interpret vector-borne disease surveillance data

	Implementation: The ADH ZDS has several staff (two ELC FTE Epidemiologists, one ELC FTE environmental program coordinator, one ELC FTE entomologist, one SPHV) who are trained in various data analysis software including: SAS, R, Epi Info, and GIS. Case data stored in the ADH NEDDS based system would be queried to output cases of vector-borne diseases, with inclusion of key variables. This data would then be analyzed via statistical and geospatial software to detect trends in vector-borne disease activity.

	Milestones
	Person Responsible
	Achieve by Date

	Analysis of vector-borne disease case data on a weekly basis using various statistical and geospatial software
	Zoonotic epidemiologists
Entomologist
State Public Health Veterinarian
	July 2020

	Provide weekly updates of analysis to internal partners at the communicable disease meeting
	Zoonotic epidemiologists
Entomologist
State Public Health Veterinarian
	July 2020

	

	TIER 2 (e) Identify and report non-nationally notifiable vector-borne disease cases to CDC.

	Implementation: Arkansas has had three cases of Heartland virus (HRTV) infection since 2017. HRTV cases are identified by the two ADH ZDS epidemiologists after receiving reports from healthcare providers of patients who have not responded to standard treatment protocols for ehrlichiosis and other TBD. Patient records are reviewed for potential infection with HRTV following testing criteria outlined by the CDC. If patients meet testing criteria, samples are submitted to our public health laboratory and sent to the CDC.

	Milestones
	Person Responsible
	Achieve by Date

	Quarterly reports of HRTV and other non-nationally notifiable vector-borne disease cases to CDC.
	Zoonotic epidemiologists
	July 2020

	Construct a reporting form within the ADH NEDSS based system to report cases to the CDC
	Zoonotic epidemiologists
	Jan 2020

	

	TIER 2 (g) Investigate and report vector-borne disease cases with new or unusual modes of transmission or clinical manifestations.

	Implementation: The ADH ZDS has two ELC funded epidemiologists who conduct case investigations of vector-borne disease conditions. They capture all key variables and symptoms that are included in the standardized case report form, with other variables and symptomology not included in the report form placed into the notes section (e.g. Eschar data from TBD cases.) 

	Milestones
	Person Responsible
	Achieve by Date

	Capture full exposure history with additional details of clinical manifestations in 40% of cases.
	Zoonotic epidemiologists
	July 2020

	Complete creation of a  REDCAp database to track and analyze unusual symptoms or routes of exposure
	Zoonotic epidemiologists
	Jan 2020

	Complete creation of new fields in the ADH NEDSS based system to reflect unusual symptoms or routes of exposure identified by the REDCAp database. 
	Zoonotic epidemiologists
	May 2020

	

	TIER 3 (h) In coordination with CDC and other ELC-funded jurisdictions, conduct enhanced case investigations and surveillance for vector-borne disease to: 1.) improve estimates of disease incidence and burden; 2) describe clinical features and outcomes; and 3) identify groups at increased risk for infection or disease to target prevention. 

	Implementation: The ADH ZDS is currently partnering with the CDC to elucidate the symptomology of eschar associated Rickettsial diseases in Arkansas. The zoonotic epidemiologist assists in this project by conducting enhanced investigation of patients with reported eschar despite infection with a Rickettsial disease that does commonly cause eschars. This process involves contacting healthcare providers to verify reported data. Findings are then placed into an excel database and transmitted to the project leads at the CDC. CDC is hoping to gain further information by encouraging healthcare providers to provide samples of eschars for further testing. Movement of the anaplasmosis and ehrlichiosis cases investigations from the ADH communicable disease nurse specialists to the ZDS epidemiologists will help to increase provider interviews resulting in promotion of CDC data collection and assist in completeness of symptomology in reported case forms. 

	Milestones
	Person Responsible
	Achieve by Date

	Complete reassignment of case investigations of anaplasmosis and ehrlichiosis from the ADH communicable disease nurse specialsists to the two ELC funded ZDS epidemiologists
	State Public Health Veterinarian
	September 2019

	

	Strategy 1C: Improved ecological and vector surveillance, response, and reporting

	TIER 1 (a) Report passively collected ecologic surveillance data already being collected (e.g. veterinary cases, sentinel animal infections, vector abundance and infection prevalence) for vector-borne disease to the appropriate CDC systems (e.g. ArboNET, MosquitoNET) and local vector control programs. 

	Implementation: Veterinary cases of vector-borne diseases (e.g. West Nile virus) are reported to the ADH ZDS through the Arkansas Livestock and Poultry Commission Veterinary Diagnostics Laboratory. The ADH ZDS currently reports those case counts to CDC through ArboNET. Mosquitoes that are collected passively are occasionally received from cities and municipalities. These samples are identified by the ELC funded entomologist and included in results submitted to the CDC via MosquitoNET and reported back to the submitter.

	Milestones
	Person Responsible
	Achieve by Date

	Report veterinary cases of vector-borne diseases within 5 business days of receipt of laboratory report
	Zoonotic epidemiologist
	July 2020

	Verify provisional data reported in the CDC West Nile virus and other domestic arboviral activity report weekly during active period of virus activity and monthly outside of virus activity
	Zoonotic epidemiologist
	July 2020

	Identify and report samples passively submitted by local vector control programs within 10 working days of receipt of specimens
	Entomologist
	July 2020

	

	TIER 1 (b) Advise local agencies (e.g. mosquito abatement districts, health departments) on surveillance and control of vectors to reduce human disease where appropriate

	Implementation: ELC funded staff (entomologist, epidemiologist, environmental program coordinator) and the State Public Health Veterinarian would consult with the local health units and corresponding mosquito control programs upon receipt of a suspected cases of arboviral disease (e.g. West Nile virus) to help prevent further human disease. 

	Milestones
	Person Responsible
	Achieve by Date

	Organize consultation and planning meeting with appropriate partners in local public health, city government, and mosquito control programs within 2 working days upon receipt of suspect case.
	State Public Health Veterinarian
Zoonotic Epidemiologists
Entomologist
Environmental Program Coordinator
	July 2020

	
	
	

	TIER 2 (c)  Actively conduct or coordinate ecologic / vector surveillance and pathogen testing, and report to the appropriate CDC systems (e.g. ArboNET, MosquitoNET).

	Implementation: Improved ecological surveillance would allow the ZDS to detect and monitor vector species distribution, abundance, infection, and insecticide resistance in order to provide actionable, evidence based vector control response information and explain and predict epidemiological trends in vector borne diseases. The ADH ZDS would utilize the expertise of the ELC funded entomologist and environmental program coordinator in conjunction with collaborative partnerships with both internal and external partners (e.g. Universities, extension service, local health units, other state agencies, cities and municipalities) to collected and submit data to the ADH using previously established cooperative agreements and guidelines. Data collected would then be analyzed by the ELC funded entomologist and environmental program coordinator to be reported to the appropriate CDC data collection tool (e.g. MosquitoNET, TickNET) and distributed to partners / the public. 

	Milestones
	Person Responsible
	Achieve by Date

	Biweekly upload surveillance results to the appropriate data collection tool (e.g. MosquitoNET, TickNET) 
	Entomologist
Environmental Program Coordinator
	July 2020

	Monthly updates to relevant internal and external partners during the mosquito and tick surveillance season (~ May – October)
	Entomologist
Environmental Program Coordinator
	July 2020

	
	
	

	TIER 2 (d) Perform or obtain insecticide resistance testing results for mosquitoes and submit, coordinate or verify submission of results to national systems (e.g. MosquitoNET). Use data to inform emergency mosquito control activities. 

	Implementation: The ADH currently coordinates insecticide resistance testing through the ZDS and a university partner, with data reported to MosquitoNET. Other university partners are utilized to conduct surveillance of mosquitoes in other parts of the state and could previous memorandums of agreement would be modified to include insecticide resistance testing with mandatory reporting of insecticide resistance testing results to ADH using data templates from MosquitoNET. 

	Milestones
	Person Responsible
	Achieve by Date

	Monthly reporting of insecticide resistance testing results to the CDC via MosquitoNET
	Entomologist
Environmental Program Coordinator
	July 2020

	Generation of monthly insecticide resistance reports to be shared with local mosquito control entities
	Entomologist
Environmental Program Coordinator
	July 2020

	
	
	

	Strategy 1A: Enhanced workforce capacity for vector-borne disease surveillance and response

	TIER 1 (a) Participate in CDC coordinated national and/or regional vector-borne disease meeting, e.g. ELC annual meeting and / or vector-borne disease focused meeting

	Implementation: The ADH ZDS staff will attend the 2020 vector week in Denver / Fort Collins CO as well as the 2020 ELC Grantees meeting including the pre-conference workshop.

	Milestones
	Person Responsible
	Achieve by Date

	ADH ZDS staff attendance at the 2020 vector week 
	Entomologist
State Public Health Veterinarian
Environmental Program Coordinator
Epidemiologists
	

	ADH ZDS staff attendance at the 2020 ELC Grantees meeting
	Entomologist
State Public Health Veterinarian
Environmental Program Coordinator
Epidemiologists
	April 2020

	
	
	

	TIER 1 (b) Participate in relevant meetings and trainings to improve capacity for vector-borne disease detection, reporting and response

	Implementation: The ADH ZDS entomologist and environmental program coordinator will attend the 2020 American Mosquito Control Association conference in Portland OR. Additionally, the entomologist will attend the 2020 meeting of the National Association of Vector Control Officials. The ADH ZDS state public health veterinarian and epidemiologists will participate in CDC’s Zoonoses and One Health (ZOHU) calls. These staff will additionally attend the 2020 CSTE conference. 

	Milestones
	Person Responsible
	Achieve by Date

	Attend the 2020 annual meeting of the American Mosquito Control Association
	Entomologist
Environmental Program Coordinator
	February 2020

	Attend the Council of State and Territorial Epidemiologists 2020 annual meeting
	State public health veterinarian
Epidemiologists
	June 2020

	Participation in ≥ 50% of CDC ZOHU calls
	State public health veterinarian
Epidemiologists
	July 2020

	Strategy 2A: Implement vector-borne disease interventions and tools

	TIER 1 (a) In coordination with CDC and other partners, investigate and respond to vector-borne disease outbreaks, implement timely control measures, and disseminate findings

	Implementation: Guidelines for management of outbreaks outlined in the Control of Communicable Diseases Manual (20th edition) would be used as the foundation for conducting vector-borne disease outbreak response activities. The ADH ZDS staff has several staff critical to implementing such activities in coordination with both internal (e.g. local health units, communications branch) and external partners (e.g. CDC, local mosquito control entities). 

	Milestones
	Person Responsible
	Achieve by Date

	In the event that an outbreak status is triggered, coordinate and schedule meeting within 24 hours of laboratory confirmation with relevant partners
	State Public Health Veterinarian
	July 2020

	Provide daily update reports to the ADH (e.g. Health Director, State Epidemiologist)
	State Public Health Veterinarian
	July 2020
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