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Mosquito-borne Diseases 

Mosquitoes are the world’s deadliest animal, responsible for up to 700 million infections and over one million deaths 

globally each year.1,2 Most of the world’s population is at risk of contracting a mosquito-borne disease, with malaria, 

dengue, West Nile virus, Zika, chikungunya, and lymphatic filariasis dominant.2 In the United States, West Nile virus 

is the most common mosquito-borne disease, but other illnesses such as Eastern equine encephalitis (EEE), St. Louis 

encephalitis (SLE), Jamestown Canyon, and La Crosse encephalitis are often reported.3 When detected in the 

continental US, diseases like malaria, dengue, Zika, and chikungunya are most often associated with travel to a 

country where the pathogen is circulating. In the District of Columbia, West Nile virus, dengue, and malaria are the 

most frequently reported mosquito-borne diseases. 

 

West Nile Virus 

West Nile virus (WNV) is an arboviral disease transmitted primarily by the bite of Culex mosquitoes. It is the leading 

cause of mosquito-borne disease in the US and is present across the country.4 The virus principally circulates 

between birds, the reservoir host, and mosquitoes, but can spill over into humans when mosquitoes feed on infected 

birds and then bite people.5 Unlike in birds, the virus does not reach high enough levels in humans to be passed on 

to biting mosquitoes, making humans “dead-end” hosts.6 Rarely, WNV can be transmitted through blood donation, 

organ transplant, and from pregnant person to child during pregnancy, delivery, or breastfeeding.4 While most 

people infected with WNV will remain asymptomatic, 1 in 5 people will experience fever and other symptoms 

including headache, body aches, rash, vomiting, diarrhea, and joint pain around 2-14 days after infection.7,8 Of those 

who develop symptoms, less than 1% will experience severe, neuroinvasive illness characterized by neurological 

issues including encephalitis, meningitis, disorientation, neck stiffness, tremors, convulsions, muscle weakness, 

numbness, paralysis, and coma. About 10% of those who develop severe illness will die.7 There is no specific 

treatment or vaccine for West Nile virus; care is supportive, involving hospitalization, intravenous fluids, and 

respiratory support.5 

 

Dengue 

Dengue fever is another arboviral disease transmitted by the bite of Aedes mosquitoes. Like West Nile virus, it can 

be transmitted from person-to-person during pregnancy, delivery, breastfeeding and through blood donation, organ 

transplant, or needlestick injury.9 Common in tropical and subtropical regions of the world, most cases in the 

continental United States are associated with recent travel to countries or regions that experience regular 

transmission. Still, locally acquired cases are often reported in Florida, and more recently have been reported in 

California and Texas.10 There are four different types of dengue virus that can cause illness: DENV-1, DENV-2, DENV-
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3, and DENV-4. While infection with one type confers lifelong immunity, subsequent infection with a different type 

can cause more severe illness. Typically beginning 5-7 days after infection, fever is the most common symptom of 

dengue fever and can be accompanied by aches and pains, nausea, and rash. 11,12 Around 25% of people infected 

with dengue virus will develop symptoms, and of those, 5% will develop severe dengue, which is characterized by 

bleeding from the nose or gums, blood in the vomit or stools, belly pain, and extreme fatigue. Severe dengue can 

escalate quickly, causing shock and death.10 There is no specific vaccine or treatment for dengue fever, and the best 

way to prevent illness is to avoid mosquito bites.13,14  

 
Malaria 

Malaria is a mosquito-borne disease transmitted from person-to-person by an infected female Anopheles mosquito 

and caused by the protozoan parasite Plasmodium. Five species of Plasmodium parasites are responsible for malaria 

in humans: P. falciparum, P. vivax, P. ovale, P. malariae, and P. knowlesi. Globally, P. falciparum, the deadliest species, 

and P. vivax, the most dominant outside of sub-Saharan Africa, pose the greatest threat. The WHO Africa Region is 

disproportionately burdened by malaria, reporting 94% of global malaria cases and 95% of all malaria deaths in 

2022.15 Malaria symptoms include fever, chills, fatigue, headache, body aches, nausea, vomiting, diarrhea, and cough 

and may onset as early as one week or as late as one year following infection. Infections can escalate rapidly leading 

to kidney failure, seizures, confusion, coma, and death.16 Prompt diagnosis and treatment is critical. While most 

malaria cases reported in the United States are travel-associated, in 2023 Florida, Texas, Maryland, and Arkansas 

reported unrelated cases of locally acquired malaria – the first reports in the US in two decades.17,18   

 

Mosquito-borne Diseases in Washington, DC 

From 2019 to 2025, 173 mosquito-borne diseases were reported in Washington, DC: 103 malaria, 40 dengue, and 

30 West Nile virus. (Figure 1) While reported cases plummeted across all three diseases in 2020 attributable to the 

interruption in travel and potential for exposures, dengue and  

malaria has since experienced a return to case counts typical of pre-pandemic years. In the last 5 years, cases of 

WNV peaked in 2019 and have not yet returned to similar levels.  
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Local dengue case dynamics align with what has been reported nationally since 2019: decreases in 2020 and 2021 

followed by steady increases since 2022. Globally, a historic high of 6.5 million dengue cases were reported in 2023, 

but that figure was quickly overshadowed in 2024 with a new record of 14.5 million dengue cases reported, a 115% 

increase.19 This global surge in dengue infections made an impact nationally, where we saw a 98% increase in travel-

associated cases (Figure 2), as well as locally, where cases rose by 117% from 2023 to 2024 (Figure 1). In 2025, case 

volumes declined across the board with 5.3 million cases reported globally, just over 1,000 travel-associated cases 

reported nationally, and 8 cases reported in Washington, DC.20 These figures represent decreases of 63%, 69%, and 

38% respectively from 2024 to 2025. All dengue cases reported in the District were associated with travel to 

countries where dengue is endemic.  
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Primarily associated with travel to endemic countries, cases of malaria and dengue are detected in the District year-

round. Dengue cases in Washington, DC tend to be associated with travel to Central and South America, different 

regions of which experience peak transmission at varying times of the year.21 Since 2019, West Nile virus, the only 

mosquito-borne disease endemic in DC, has exclusively been detected in summer months when mosquito activity is 

at its peak. (Figure 3) 
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The largest proportion of dengue cases are reported in adults aged 30-39, followed distantly by the 20–29 age group. 

Nearly half of all malaria cases were observed in those aged 30-49 years old, with a notable number of cases reported 

in the 60-69 demographic. 60% of West Nile virus cases were detected in adults 60 and over, and, of those, 44% 

occurred in people aged 70-79. Research indicates that people 65 and older are at greatest risk of experiencing 

severe illness when infected, making cases in this population more likely to be tested and detected.7 While dengue 

was reported most frequently in females (55%), most malaria (61%) and West Nile (60%) cases occurred in males. 

 

Incidence rates of West Nile virus in the District have fluctuated since 2019, when they peaked at nearly 1.6 cases 

per 100,000 population, more than 5 times the national rate. Since then, case rates have remained below 1 case per 

100,000, with an annual average of 0.62. Across the United States, incidence rates averaged at 0.51 cases, with a 

peak of 0.86 in 2022 and a low of 0.22 in 2020.22 With the exception of 2019, case rates in DC have remained close 

to national statistics. (Figure 4) 

 
 

West Nile virus 

Clinically, 2025 marked a relatively severe season for West Nile virus in the District. Of the six cases reported to DC 

Health, two were asymptomatic presumptive viremic donors – cases that were detected following screening of their 

blood donation and who did not experience any symptoms of illness before, during, or after the donation. The 
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remaining four cases all experienced neuroinvasive disease characterized by severe altered mental status, 

meningoencephalitis, and multi-organ failure with two cases requiring mechanical ventilation. One patient died, 

marking the first death reported in a patient with West Nile virus since at least 2011 in the District.  

 
Neuroinvasive illness is characteristic of severe arboviral disease, except for dengue, which is not frequently 

associated with severe neurological symptoms.23 Of the 30 WNV cases reported in DC between 2019 and 2025, 21 

(70%) were classified as neuroinvasive, in alignment with 70% of cases across the US that were neuroinvasive during 

the same time period.22 While most West Nile virus infections do not result in severe disease, the high proportion of 

neuroinvasive cases seen in the District is primarily a consequence of symptomatic patients, particularly those with 

neurological symptoms, being more likely to seek clinical care and be reported. 

 

Mosquito Surveillance 

To gain a comprehensive understanding of the landscape of West Nile virus transmission in the District, DC Health 

conducts mosquito surveillance annually from June to October. During these months, mosquitoes are trapped in two sites 

in all eight wards, speciated, and females, as the only type of mosquitoes that bite and spread disease, are grouped into 

pools of 2-25 mosquitoes. The pools are then submitted to the DC Public Health Laboratory (PHL) for West Nile virus 

testing. This season, nearly 7000 mosquitoes were trapped over the course of 22 weeks.  
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Of 723 mosquito pools, 46 (6.4%) tested positive for WNV, an increase of 2.2% compared to 2024 and 4.3% compared to 

2023. The last positive pool was detected at the end of October, notably later than in previous years (early August 2023 

and early September 2024). This observation has implications for the risk of infection posed to DC residents throughout 

the season. While human cases of West Nile virus have exclusively been reported between July and September in recent 

years, detections of the virus in mosquitoes as late as October make the case for extended precautionary measures. 

 
 
Avian Surveillance 

As previously described, West Nile virus commonly circulates between wild birds and mosquitoes, occasionally 

spilling over into humans. DC Health does not conduct active surveillance of wild birds for West Nile virus but does 

accept this data from organizations in the District that regularly conduct testing. In 2025, nine American Crows and 

one Fish Crow were detected with West Nile virus after being found dead or ill. Prior to 2025, the most recent 

detection of West Nile virus in wild birds was in two American Crows in 2021. Due to a lack of consistent annual data, 

it is difficult to draw conclusions regarding avian infection rates, changes over time, and indications of present risk. 

Figure 7 maps human, mosquito, and avian detections of West Nile virus across the District in 2025. West Nile virus-

positive mosquito pools and wild birds were distributed indiscriminately across the city. While five of the six human 

cases were found in Northwest and Northeast DC, there is no indication of particular risk to residents in those 

quadrants. 
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Conclusion 

West Nile virus, dengue, and malaria are potentially life-threatening mosquito-borne diseases that should be actively 

prevented. As people return to travel following the COVID-19 pandemic, vector distribution expands, and the 

landscape of mosquito-borne diseases evolves globally, the risk of infection, severe illness, and introduction of 

diseases to non-endemic countries rises. The best way to prevent mosquito-borne diseases is to avoid mosquito 

bites by: 

• Using Environmental Protection Agency (EPA)- approved insect repellents. 

• Wearing long-sleeved shirts and long pants when outdoors. 

• Using air conditioning if possible, keeping windows and doors closed. 

• Sleeping under a mosquito net. 

• Treating clothing and gear with permethrin or purchase permethrin-treated items. 

While no specific vaccines or treatments exist for West Nile virus and dengue, malaria infection can be prevented 

with chemoprophylaxis taken prior to and during travel. If infection occurs, malaria treatment is effective and readily 

available in the United States. 
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Tick-borne Diseases 

While ticks are a major vector of disease in the United States, responsible for nearly 72,000 cases in 2022, only a 

small percentage of tick species lead disease transmission. These include Ixodes scapularis (Blacklegged [or Deer] 

tick), Ixodes pacificus (Western blacklegged tick), Amblyomma americanum (Lone Star tick), Dermacentor variabilis 

(American dog [or Wood] tick), Dermacentor andersoni (Rocky Mountain wood tick), and Rhipicephalus sanguineus 

(Brown dog tick).25,26 Distribution of these species varies, and the Brown dog tick is the only major tick vector found 

across the United States. Lyme disease, by far the most frequently reported tick-borne disease in the United States, 

represented 88% of all tick-borne cases in 2022, followed by Anaplasmosis (8%), Ehrlichia chaffeensis ehrlichiosis 

(2%), and Spotted fever rickettsioses (2%). Tularemia, undetermined ehrlichiosis/anaplasmosis, Powassan virus 

disease, and Ehrlichia ewingii ehrlichiosis comprised less than 1% of all cases.25  

 
While most tick-borne diseases are treatable, diseases like Rocky Mountain Spotted Fever and Powassan virus can 

become fatal or cause permanent damage. Currently, only one vaccine is available against a tick-borne disease: 

TICOVAC, an inactivated vaccine used to prevent tick-borne encephalitis (TBE).27 TBE is a viral infection typically found 

in western and northern Europe, stretching into northern and eastern Asia. The disease is not found in the United 

States, but vaccination is recommended for some travelers.28 A summary of tick-borne diseases according to 

causative agent, tick species, incubation period, signs and symptoms, and treatment can be found in Table 1. 

 
 
 
 

https://www.cdc.gov/ticks/about/where-ticks-live.html#cdc_generic_section_2-american-dog-tick-dermacentor-variabilis-d-similis
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Tick-borne Diseases in Washington, DC 

From 2019 to 2025, 709 tick-borne disease cases were reported in Washington, DC: 682 Lyme disease, 14 

Rickettsiosis, 7 Ehrlichiosis, and 6 Babesiosis. No cases of Anaplasmosis were reported in this time. (Figure 8) Local 

and national trends share similar transmission patterns, with Lyme disease dominant. While reported Lyme disease 

cases have fluctuated from 2019 to 2025, they average at around 97 cases per year, confirming the District’s status 

as a high-incidence Lyme disease jurisdiction defined by 10 or more cases per 100,000 population. Other high-

incidence jurisdictions are Connecticut, Delaware, Maine, Maryland, Massachusetts, Minnesota, New Hampshire, 

New Jersey, New York, Pennsylvania, Rhode Island, Vermont, Virginia, West Virginia, and Wisconsin.  
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Lyme Disease 

Lyme disease sees peak transmission in the warmer summer and fall months, typically from June to September, 

aligning with tick biting behavior. In the eastern United States, adult blacklegged ticks, which spread Lyme disease, 

Anaplasmosis, Babesiosis, and Ehrlichiosis among other infections, are most active from early spring to fall.29,30 

Nymphs (the developmental stage preceding adult) actively seek hosts from April until July and, like adults, are 

capable of transmitting tick-borne diseases.29,31 

 
121 cases of Lyme disease were reported in Washington, DC in 2025: a 78% increase compared to 2024, but a 

comparable volume to 2023 (113) and 2020 (123). (Figure 8) While monthly reported cases from January to May 

2025 hovered below the average number of cases reported by month from 2019 to 2024, the beginning of summer 

saw cases largely exceed the average from June to December. (Figure 9) 

Lyme disease cases follow a normal distribution with 82% of cases occurring in those aged 20-69 years old and 

peaking in the 30-39 age group. Overall, Lyme disease cases were primarily reported in males who carried 56% of 

the burden. 42% of cases occurred in women, while sex was unknown in 2% of cases. (Figure 10)  
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National Lyme disease incidence rates have risen consistently since 2020, peaking at nearly 27 cases per 100,000 in 

2023.32 The sharpest rate increase occurred in 2022 with a 154% surge compared to 2021. Rather than a substantial 

change in transmission risk, this surge is due, in large part, to changes made to the CDC case definition for the 

classification of Lyme disease cases. For high-incidence jurisdictions, the 2022 case definition no longer requires 

clinical information as a criterion for case classification; laboratory evidence alone is sufficient. This change not only 

resulted in 2022 case counts being 1.7 times the 2017-2019 average but also improved surveillance standardization 

across high-incidence jurisdictions and eased case workload.33 In contrast to national trends, incidence rates have 

remained relatively stable in Washington, DC, ranging from 11 to 18 cases and averaging at 14.2 cases per 100,000 

population. (Figure 11) 
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Non-Lyme Tick-borne Diseases 

The dominance of Lyme disease often overshadows the other tick-borne diseases that are reported in the District; 

nevertheless from 2019 to 2025, 27 cases of Rickettsiosis, Ehrlichiosis, and Babesiosis were reported: 4% of all tick-

borne diseases. In keeping with Lyme disease transmission dynamics, reports of these diseases peak during summer 

months when tick and human outdoor activity are higher. Over the past seven years, Ehrlichiosis cases were 

exclusively reported between May and August, and Babesiosis cases in July, August, and October. Cases of 

Rickettsiosis have a wider seasonal distribution with cases being reported from March to December. (Figure 12) 
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Non-Lyme tick-borne disease cases were reported more frequently in males (67%) than females. Stratified by 

disease, males constituted 67% of Babesiosis, 57% of Ehrlichiosis, and 71% of Rickettsia cases. While Babesiosis cases 

were reported exclusively in those aged 70 years and  

older, Ehrlichiosis cases were found in people aged 20-69 years. Rickettsia cases were distributed across the 20-79 

age groups, peaking in those aged 30 to 39 years. 

 

Conclusion 

Reports of tick-borne diseases have doubled in the United States over the past two decades.34 Warmer temperatures 

and changes in land use patterns have expanded the geographic distribution of ticks, which, coupled with improved 

reporting, has contributed to increasing case numbers.34,35 Washington, DC residents, with convenient access to 

parks both within the District and in neighboring jurisdictions, are at elevated risk of tick exposure. To avoid tick bites 

and reduce the risk of tick-borne illnesses, DC residents should: 

• Use Environmental Protection Agency (EPA)-approved tick repellents. 

• Wear light-colored socks, long pants, and long-sleeved shirts when hiking or walking through areas that may 

contain ticks. Tuck pants into socks. 

• Avoid leaf litter and brush where ticks live. 



 

 

 

18 

• After spending time outdoors, conduct a full body check for ticks with a mirror. Pay special attention to areas 

behind the knees, groin, underarms, and scalp. 

• Remove attached ticks from your body, clothing, and pets quickly with fine-tipped tweezers, steadily pulling 

straight out. Following removal, clean the bite area with soap and water. 

Anyone who develops symptoms of tick-borne disease, with or without known exposure to ticks, should contact 

their healthcare provider for follow-up and testing. 

 
For any questions or concerns regarding vector-borne diseases in the District of Columbia, please contact 

vectorborne.epi@dc.gov. 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

mailto:vectorborne.epi@dc.gov


 

 

 

19 

References 
1. Centers for Disease Control and Prevention. “Fighting the World’s Deadliest Animal.” Global Health, CDC, 7 

June 2024, https://www.cdc.gov/global-health/impact/fighting-the-worlds-deadliest-animal.html. 

Accessed 5 Dec. 2024. 

2. Jackson, Alex. “Explainer: How Climate Change Is Amplifying Mosquito-Borne Diseases.” World Mosquito 

Program, 2023, www.worldmosquitoprogram.org/en/news-stories/stories/explainer-how-climate-change-

amplifying-mosquito-borne-diseases. Accessed 5 Dec. 2024. 

3. Centers for Disease Control and Prevention. “About Mosquitoes in the United States.” About Mosquitoes 

in the United States, 4 June 2024, www.cdc.gov/mosquitoes/about/about-mosquitoes-in-the-united-

states.html. Accessed 5 Dec. 2024. 

4. Centers for Disease Control and Prevention. “Current Year Data (2023).” West Nile Virus, 17 May 2024, 

www.cdc.gov/west-nile-virus/data-maps/current-year-data.html. Accessed 3 Dec. 2024. 

5. Centers for Disease Control and Prevention. “West Nile: Causes and How It Spreads.” West Nile Virus, 17 

May 2024, www.cdc.gov/west-nile-virus/causes/index.html. Accessed 4 Dec. 2024. 

6. World Health Organization. “West Nile Virus.” World Health Organization, World Health Organization: 

WHO, 3 Oct. 2017, www.who.int/news-room/fact-sheets/detail/west-nile-virus. Accessed 4 Dec. 2024. 

7. Centers for Disease Control and Prevention. “West Nile: Symptoms, Diagnosis, & Treatment.” West Nile 

Virus, 17 May 2024, www.cdc.gov/west-nile-virus/symptoms-diagnosis-treatment/index.html. Accessed 5 

Dec. 2024. 

8. Centers for Disease Control and Prevention. “Clinical Signs and Symptoms of West Nile Virus Disease.” 

West Nile Virus, 17 May 2024, www.cdc.gov/west-nile-virus/hcp/clinical-signs/index.html. Accessed 5 Dec. 

2024. 

9. Centers for Disease Control and Prevention. “How Dengue Spreads.” CDC, 26 Sept. 2019, 

www.cdc.gov/dengue/transmission/index.html. Accessed 6 Dec. 2024. 

10. Centers for Disease Control and Prevention. “Current Year Data (2024).” Dengue, 22 May 2024, 

www.cdc.gov/dengue/data-research/facts-stats/current-data.html. Accessed 6 Dec. 2024. 

11. Centers for Disease Control and Prevention. “Symptoms of Dengue and Testing.” Dengue, 16 May 2024, 

www.cdc.gov/dengue/signs-symptoms/index.html. Accessed 6 Dec. 2024. 

12. Centers for Disease Control and Prevention. “Clinical Features of Dengue.” Dengue, 5 June 2024, 

www.cdc.gov/dengue/hcp/clinical-signs/index.html. Accessed 6 Dec. 2024. 

13. Centers for Disease Control and Prevention. “Manage Dengue.” Dengue, 21 May 2024, 

www.cdc.gov/dengue/treatment/index.html. Accessed 6 Dec. 2024. 

14. Centers for Disease Control and Prevention. “Prevention.” CDC, 2019, 

www.cdc.gov/dengue/prevention/index.html. Accessed 6 Dec. 2024. 

15. World Health Organization. “Malaria.” World Health Organization, WHO, 4 Dec. 2023, 

www.who.int/news-room/fact-sheets/detail/malaria. Accessed 4 Dec. 2024. 

16. Centers for Disease Control and Prevention. “Symptoms of Malaria.” Malaria, 12 Mar. 2024, 

www.cdc.gov/malaria/symptoms/index.html. Accessed 4 Dec. 2024. 

17. Centers for Disease Control and Prevention. Health Alert Network (HAN) - 00494 | Locally Acquired 

Malaria Cases Identified in the United States. 5 Dec. 2024, www.cdc.gov/han/2023/han00494.html. 

Accessed 4 Dec. 2024. 

https://www.cdc.gov/global-health/impact/fighting-the-worlds-deadliest-animal.html
http://www.worldmosquitoprogram.org/en/news-stories/stories/explainer-how-climate-change-amplifying-mosquito-borne-diseases
http://www.worldmosquitoprogram.org/en/news-stories/stories/explainer-how-climate-change-amplifying-mosquito-borne-diseases
http://www.cdc.gov/mosquitoes/about/about-mosquitoes-in-the-united-states.html
http://www.cdc.gov/mosquitoes/about/about-mosquitoes-in-the-united-states.html
http://www.cdc.gov/west-nile-virus/data-maps/current-year-data.html
http://www.cdc.gov/west-nile-virus/causes/index.html
http://www.who.int/news-room/fact-sheets/detail/west-nile-virus
http://www.cdc.gov/west-nile-virus/symptoms-diagnosis-treatment/index.html
http://www.cdc.gov/west-nile-virus/hcp/clinical-signs/index.html
http://www.cdc.gov/dengue/transmission/index.html
http://www.cdc.gov/dengue/data-research/facts-stats/current-data.html
http://www.cdc.gov/dengue/signs-symptoms/index.html
http://www.cdc.gov/dengue/hcp/clinical-signs/index.html
http://www.cdc.gov/dengue/treatment/index.html
http://www.cdc.gov/dengue/prevention/index.html
http://www.who.int/news-room/fact-sheets/detail/malaria
http://www.cdc.gov/malaria/symptoms/index.html
http://www.cdc.gov/han/2023/han00494.html


 

 

 

20 

18. Courtney, Ashleah, et al. “Locally Acquired (Autochthonous) Mosquito-Transmitted Plasmodium Vivax 

Malaria — Saline County, Arkansas, September 2023.” Centers for Disease Control and Prevention | 

MMWR, vol. 73, no. 42, Oct. 2024, www.cdc.gov/mmwr/volumes/73/wr/pdfs/mm7342a2-H.pdf. Accessed 

4 Dec. 2024. 

19. World Health Organization. “Dengue and Severe Dengue.” World Health Organization, 23 Apr. 2024, 

www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue. Accessed 6 Dec. 2024. 

20. World Health Organization. Global Dengue Surveillance, World Health Organization, 23 Feb. 2026, 

https://worldhealthorg.shinyapps.io/dengue_global/.  

21. Pan American Health Organization. “Situation Report No 44 - Dengue Epidemiological Situation in the 

Region of the Americas - Epidemiological Week 44, 2024.” Paho.org, 22 Nov. 2024, 

www.paho.org/en/documents/situation-report-no-44-dengue-epidemiological-situation-region-americas-

epidemiological. Accessed 6 Dec. 2024. 

22. Centers for Disease Control and Prevention. “Historic Data (1999-2024).” Centers for Disease Control and 

Prevention, 10 June 2025, www.cdc.gov/west-nile-virus/data-maps/historic-data.html.  

23. Florida Health. “Arboviral Diseases.” Florida Health, 2021, www.floridahealth.gov/diseases-and-

conditions/disease-reporting-and-management/disease-reporting-and-surveillance/_documents/cd-all-

arbovirus.pdf. Accessed 6 Dec. 2024. 

24. Centers for Disease Control and Prevention. “About Mosquitoes.” Centers for Disease Control and 

Prevention, 14 May 2024, www.cdc.gov/mosquitoes/about/index.html.  

25. Centers for Disease Control and Prevention. “Tickborne Disease Surveillance Data Summary.” Centers for 

Disease Control and Prevention, 15 July 2024, www.cdc.gov/ticks/data-research/facts-stats/tickborne-

disease-surveillance-data-summary.html. Accessed 28 Mar. 2025.  

26. Centers for Disease Control and Prevention. “Tickborne Diseases of the United States.” Centers for Disease 

Control and Prevention, 2022, https://www.cdc.gov/ticks/media/pdfs/2025/03/tickborne-diseases-

manual-508.pdf. Accessed 28 Mar. 2025. 

27. Centers for Disease Control and Prevention. “Tick-Borne Encephalitis Vaccine Information for Healthcare 

Providers.” Centers for Disease Control and Prevention, 6 Dec. 2024, www.cdc.gov/tick-borne-

encephalitis/hcp/vaccine/index.html. Accessed 02 Apr. 2025. 

28. Centers for Disease Control and Prevention. “About Tick-Borne Encephalitis.” Centers for Disease Control 

and Prevention, 15 May 2024, www.cdc.gov/tick-borne-encephalitis/about/index.html. Accessed 02 Apr. 

2025. 

29. Centers for Disease Control and Prevention. “How Lyme Disease Spreads.” Centers for Disease Control and 

Prevention, 24 Sept. 2024, www.cdc.gov/lyme/causes/index.html. Accessed 28 Mar. 2025. 

30. Mayo Foundation for Medical Education and Research. “Guide to Different Tick Species and the Diseases 

They Carry.” Mayo Clinic, 14 Nov. 2023, www.mayoclinic.org/diseases-conditions/alpha-gal-syndrome/in-

depth/tick-species/art-20546861. Accessed 01 Apr. 2025. 

31. WebMD. “What to Know about Ticks: Life Cycle, Bite Treatment, and More.” WebMD, 20 July 2023, 

www.webmd.com/skin-problems-and-treatments/what-to-know-about-tick-nymphs. Accessed 01 Apr. 

2025.  

32. Centers for Disease Control and Prevention. “Lyme Disease Surveillance Data.” Centers for Disease Control 

and Prevention, 11 Feb. 2025, www.cdc.gov/lyme/data-research/facts-stats/surveillance-data-1.html.  

http://www.cdc.gov/mmwr/volumes/73/wr/pdfs/mm7342a2-H.pdf
http://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue.%20Accessed%206%20Dec.%202024
https://worldhealthorg.shinyapps.io/dengue_global/
http://www.paho.org/en/documents/situation-report-no-44-dengue-epidemiological-situation-region-americas-epidemiological
http://www.paho.org/en/documents/situation-report-no-44-dengue-epidemiological-situation-region-americas-epidemiological
http://www.cdc.gov/west-nile-virus/data-maps/historic-data.html
http://www.floridahealth.gov/diseases-and-conditions/disease-reporting-and-management/disease-reporting-and-surveillance/_documents/cd-all-arbovirus.pdf.%20Accessed%206%20Dec.%202024
http://www.floridahealth.gov/diseases-and-conditions/disease-reporting-and-management/disease-reporting-and-surveillance/_documents/cd-all-arbovirus.pdf.%20Accessed%206%20Dec.%202024
http://www.floridahealth.gov/diseases-and-conditions/disease-reporting-and-management/disease-reporting-and-surveillance/_documents/cd-all-arbovirus.pdf.%20Accessed%206%20Dec.%202024
http://www.cdc.gov/mosquitoes/about/index.html
http://www.cdc.gov/ticks/data-research/facts-stats/tickborne-disease-surveillance-data-summary.html
http://www.cdc.gov/ticks/data-research/facts-stats/tickborne-disease-surveillance-data-summary.html
https://www.cdc.gov/ticks/media/pdfs/2025/03/tickborne-diseases-manual-508.pdf
https://www.cdc.gov/ticks/media/pdfs/2025/03/tickborne-diseases-manual-508.pdf
http://www.cdc.gov/tick-borne-encephalitis/hcp/vaccine/index.html
http://www.cdc.gov/tick-borne-encephalitis/hcp/vaccine/index.html
http://www.cdc.gov/tick-borne-encephalitis/about/index.html
http://www.cdc.gov/lyme/causes/index.html
http://www.mayoclinic.org/diseases-conditions/alpha-gal-syndrome/in-depth/tick-species/art-20546861
http://www.mayoclinic.org/diseases-conditions/alpha-gal-syndrome/in-depth/tick-species/art-20546861
http://www.webmd.com/skin-problems-and-treatments/what-to-know-about-tick-nymphs
http://www.cdc.gov/lyme/data-research/facts-stats/surveillance-data-1.html


 

 

 

21 

33. Kugeler, Kiersten J, et al. “Surveillance for Lyme Disease after Implementation of a Revised Case Definition 

- United States, 2022.” MMWR. Morbidity and Mortality Weekly Report, NIH National Library of Medicine: 

National Center for Biotechnology Information, 15 Feb. 2024, 

https://pmc.ncbi.nlm.nih.gov/articles/PMC10899080/#R2. Accessed 24 Jul. 2025.   

34. Johns Hopkins Bloomberg School of Public Health. “Lyme Disease Isn’t the Only Tickborne Disease to 

Watch.” Johns Hopkins Bloomberg School of Public Health, 21 June 2023, 

https://publichealth.jhu.edu/2023/lyme-disease-isnt-the-only-tickborne-disease-to-watch. Accessed 01 

Apr. 2025.  

35. Centers for Disease Control and Prevention. “Press Kit: Understanding Lyme and Other Tickborne 

Diseases.” Centers for Disease Control and Prevention, 26 June 2024, www.cdc.gov/ticks/communication-

resources/press-kit.html. Accessed 01 Apr. 2025.  

 
 
 

https://pmc.ncbi.nlm.nih.gov/articles/PMC10899080/#R2
https://publichealth.jhu.edu/2023/lyme-disease-isnt-the-only-tickborne-disease-to-watch
http://www.cdc.gov/ticks/communication-resources/press-kit.html
http://www.cdc.gov/ticks/communication-resources/press-kit.html

