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Vectorborne Infections 

Documented in Maine
ÅLyme disease

ÅWest Nile Virus*

ÅBabesiosis

ÅPowassan Encephalitis

ÅHuman Granulocytic Ehrlichiosis

ÅEastern Equine Encephalitis*

* Ecologic evidence only ïHuman cases not documented 
as of May, 2004.



Vectorborne Infectious 

Diseases in North America

ÅTicks: Lyme disease, babesiosis, ehrlichiosis, Powassan 

encephalitis, rocky mountain spotted fever, tularemia, tick 

paralysis

ÅMosquitoes: WNV, St. Louis encephalitis, eastern 

equine encephalitis, western equine encephalitis, Lacrosse 

encephalitis, dengue fever

ÅFleas:  Plague



Vectorborne= Insect-carried

ÅTicks

ÅMosquitoes

ÅFleas

ÅLice

ÅFlies



Tickborne Diseases in Northeast

ÅLyme Disease

ÅHuman Granulocytic Ehrlichiosis

ÅBabesiosis

ÅPowassan Encephalitis



Lyme Disease

ÅTickborne Disease predominantly affecting 
the Northeast and Upper Midwest

ÅEcologic changes have facilitated increased 
disease incidence

ÅDiagnostic assays and treatment strategies 
have improved significantly in past 5 years



Borrelia burgdorferi



Ixodes scapularis



Ixodes scapularis



Adult Deer Tick







White Tailed Deer



Deer Ticks Feeding on Mouse



Blood Meal Sources for Deer 

Ticks





http://www.cdc.gov/ncidod/dvbid/lyme/riskmap.htm


Ecologic and Epidemiologic 

Issues

ÅMost cases acquired June-August (nymphs)

ÅLess intensive season Oct-Dec (adults)

ÅLeafy, brushy areas favored for questing

ÅIncreased human-tick contact (housing, 

recreation)

ÅIn Maine, evidence of slow movement from 

south coast, inland and northeastward 





Clinical Lyme Disease - 1

ÅTicks attracted by CO2 ïattach and bite 

painlessly

ÅTicks will stay attached for 2-3 days while 

becoming blood-engorged

ÅSpirochete lives in midgut - attachment 

must continue for at least 24 hrs for 

infection to occur



Clinical Lyme Disease ïEarly Sx 

Å75%+ of infections will manifest as 
erythema migrans (EM).

ÅEM occurs 3-30 days after tick bite

ÅExpanding annular rash increases gradually 
over several days. Target morphology 
common but not universal.

ÅConstitutional Sx frequent (fever, 
arthralgias, malaise).





Erythema Migrans



Erythema migrans



Erythema Migrans



Erythema Migrans



Diagnosis of Early Lyme Disease

ÅAntibodies not yet reliably present

ÅA Clinical Diagnosis: DDX, season, 

outdoor exposures, travel, rash 

characteristics

ÅDDX: Cellulitis, allergic rxn, Other bites



Early Lyme Disease- TX

ÅNominal Recommendations: 3 weeks of 
P.O. antibiotics

ÅDoxycycline, Amoxicillin, Cefuroxime 
axetil are all well-studies

ÅSee patient at end of ABX course, or if sx 
worsen



Late Lyme Disease
ÅNeurologic: Usually CN palsies (esp. Bellôs), or 

meningoencephalitis. Weeks to months 
incubation.

ÅCardiac: Transient dysrhythmias, usually 1st or 2nd

degree AV block (rarely fatal). Weeks to months 
incubation

ÅRheumatologic: Recurring arthritis, usually 
pausiarticular, large joint involvement (knees). 
Usually self-limiting after several episodes. 
Months to years incubation.



Bells Palsy
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Diagnostic Studies

ÅEIA Serology: Highly sensitive after 4-6 
weeks, but poor specificity.

ÅWestern Blot: IgM and IgG Blots add 
specificity

ÅCultures and PCR: Only in complicated 
DDX.



Lyme Disease Prevention

ÅLong sleeves, long pants, pant legs tucked 
into socks; Light colored clothing 
(permethrin application may help)

ÅUse of DEET (up to 30%) on uncovered 
skin. Caution with use in children.

ÅTick checks and Early tick removal



Prophylaxis of Tick Bites?

ÅIncidence of LD after tick bites untreated in 

upstate NY study was 3%.

ÅDoxycycline 200 mg po in one dose 

reduced incidence to 0.6%

ÅConsider if tick engorged in endemic area



Questing I. Scapularison Grass 

Blade





Tick Removal



Tick Removal  



Dermacentor variabilis(Dog Tick) ïLeft

Ixodes scapularis(Deer Tick)- Right



I. Scapularis (Top)

D. variabilis (Bottom)




