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I. Course Description

1.  Cutaneous manifestations from arthropod bites present in
many different forms; most often, after the assaulting organism
has long disappeared. Arthropod - induced skin disease occurs
commonly no matter where one lives, especially since patients today are
able to travel throughout the world, making once isolated vector
- borne diseases more common in industrialized nations.
This presents a challenge to physicians, many of which
have little or no training in tropical medicine.

2. This lecture will identify the arthropods associated with
transmitting or directly causing diseases that present with skin
manifestations.  It will review the associated infectious agent and
reservoirs, as well as describe their cutaneous presentations and treatment.

II. Objective

1. At the conclusion of this lecture, attendees should be able to:

a. Identify the arthropods associated with transmitting
disease with skin manifestations.

b.    Name the organism (i.e. bacterium etc.) which is
transmitted by the arthropod.

c. Identify and describe cutaneous changes that identify it
as an arthropod associated disease.

d. Select the appropriate medical treatment for the reviewed
disease.

e. Describe preventive measures for arthropod - induced skin disease.
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III. Course Outline

A. Definition of Arthropod

B. Classification of Arthropod
1. Arachnida
2. Insecta
3. Chilopoda

C. Mechanisms of Disease
1. Venomization
2. Infection
3. Infestation

D.   General cutaneous reactions
1. Urticarial – papular to anaphylaxis
2. Pustular
3. Vesicullo-bullous
4. Edema, erythema, ulcerations
5. Pseudolymphomatous
6. Post-inflammatory
7. other

D. Arthropod-Induced Skin Diseases

By Land:
1. Lyme Disease

a. vector:  Ixodes scapularis (Black legged tick)
b. infectious agent: Borrelia burgdorferi
c. reservoir: northeastern, midwestern, pacific US

         and Europe in wild rodents/deer
d. skin findings: erythema chronicum migrans
e. treatment: prophylaxis (controversial), doxycycline
f. additional:

i. serologic testing
ii. vaccination

2. Rocky Mountain Spotted Fever
a. vector: Dermacentor andersoni (Wood tick),  D. variabilis (American dog tick)

     Amblyomma americanum (Lone star tick)
b. infectious agent: Rickettsia rickettsii
c. reservoir: ticks by transovarian/transstadial passage in all US
d. skin findings: maculopapular eruption with petechial component

 on acral locations then spreads to torso
e. treatment: A tetracycline or chloramphenicol – AVOID SULFA
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3. Ehrlichiosis
a.    vector:  Ixodes scapularis, Amblyomma americanum
b. infectious agent: E. chaffeensis
c. reservoir: unknown, in US, Central Europe, Russia, Japan, Canada
d. skin findings: a generalized erythematous macular or papular eruption

 granulocytic form – 36%, monocytic form – 8%
e.     treatment: a tetracycline or chloramphenicol

       4.    Plague
a. vector:  Xenopsylla cheopis ( Oriental rat flea),

             Pulex irritans (human flea), Squirrel flea
b. infectious agent: Yersinia pestis
c. reservoir: wild rodents (ground squirrel) rabbits, carnivores,

         domestic cats  worldwide
d. skin findings: buboes – lymphadenitis of nodes draining flea bite site

 ecchymoses and necrosis from secondary DIC
e. treatment:  streptomycin, gentamycin, tetracyclines, and chloramphenicol

5 Tungiasis
a. vector: Tunga penetrans (Sand flea)
b. infectious agent: flea itself
c. reservoir: sand
d. skin findings: brown papules
e. treatment: debridement

6. Cat-scratch Fever
a. vector: Cat flea (Ctenocephalides felis), traumatic scratch from young cat
b. infectious agent: Bartonella henselae
c. reservoir: domestic cats worldwide
d. skin findings: granulomatous lymphadenitis and red papule at bite site
e. treatment: spontaneous resolution

          or if ill – ciprofloxacin, TMX-SMX, rifampin,
          gentamicin, doxycycline

7. American trypanosomiasis
a. vector:  blood sucking species of Reduviidae (kissing bug)
b. infectious agent : Trypanosoma cruzi
c. reservoir: humans and animals in Central/South America (rare in US)
d. skin findings: chagoma, Romano’s sign
e. treatment: nifurtimox, benznidazole

8. Epidemic typhus
a. vector: body louse (Pediculus humanus)
b. infectious agent: Rickettsia prowazekii
c. reservoir: humans in wartime/overcrowding, Central America
d. skin findings: rash similar to RMSF, petechial eruption with fever, but

  starts on torso and spreads to the extremities
e. treatment: tetracyclines or chloramphenicol
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9. Lice infestations
a. skin findings: hair nits, organism, maculae ceruleae
b. treatment: topical pediculicides, sulfa antibiotic, ivermectin

10. Scabies/Chiggers
a. organism: Scabies - Sarcoptes scabiei (Human mite)

          Chiggers -  Chigger mite
b. skin findings: Scabies -crusted papules to norwegian scabies

 Chiggers - erythematous papulo-vesicular eruption
c. treatment: Scabies - permethrin, ivermectin

          Chiggers - topical steroids or topical counter irritans
(propylene glycol or menthol)

11. Fire Ant envenomation
a. organism: Fire Ant (Solenopsis invecta)
b. venom: Solenopsis D (dialkylpiperdine derivative)
c. skin findings: erythematous pustules
d. treatment: topical steroids, antihistamines

12. Spider envenomation
a. organism: Brown recluse ( Loxosceles reclusa))
b. venom: 32 Kd sphingomyelinase D
c. skin findings: erythematous papule

 central blistering with “red-white and blue” changes
 necrosis

d. treatment: controversial – dapsone, ice/elevation,
                    antibiotics for secondary infection

13. Scorpion envenomation
a. organism: Scorpion (Centruroides sculpturatus)
b. venom: peptidyl inhibitors of  K+ channels that interfere with neuronal ionic balance
c. skin findings: edema and erythema
d. treatment: antivenom if systemic symptoms

14. Centipede envenomation
a.     organism: Centipede (Scolopendra sp.)
a. Venom: histamine, hyaluronidase, benzokinin, proteinases
b. skin findings: erythema, pain and paresis
c. treatment: IL steroid/anesthesia
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By Air:

1. Onchocerciasis
a. vector: Black fly (Simulium), Buffalo gnat
b. infectious agent: Onchocerca volvulus
c. reservoir: humans in Central America, Africa
d. skin findings: onchocercoma – adult worm

 pruritus, dyschromia, blindness - microfilariae
e.  treatment: ivermectin

2. Leishmaniasis
a. vector: Sand fly (Phlebotomus and Lutzomyia sp.)
b. infectious agent: Leishmania sp.
c. reservoir: humans and rodents in Middle East, Africa, Central America
d. skin findings: papule at bite site to indolent ulcer
e. treatment: Antimony: stibogluconate or meglumine antimonate or Ampho B

3. Tularemia
a. vector: Deer fly (Chrysops discalis), ticks, mosquitos
b. infectious agent: Francisella tularensis
c. reservoir: wild animals (rabbits, beaver) in N. America, Mexico, China, Russia
d. skin findings: ulceroglandular
e. treatment: streptomycin or gentamicin, tetracyclines or chloramphenicol

4. Loiasis
a. vector: Deer fly (Chrysops sp)
b. infectious agent: Loa loa
c. reservoir: humans in Africa
d. skin findings: Calabar or fugitive swelling 
e. treatment: diethylcarbamazine

5. Dengue Fever
a. vector: Mosquito (Aedes aegypti/albopictus)
b. infectious agent: Flavivirus
c. reservoir: human - tropical urban centers

        monkey – SE Asia, W. Africa
d. skin findings: diffuse maculo-papular dermatitis, petechiae to ecchymoses
e. treatment: supportive

6. Elephantiasis (Lymphatic filariasis)
a. vector: mosquito  (Aedes, Anopheles, Culex sp)
b. infectious agent:  Wuchereria bancrofti, Brugia malayi
c. reservoir: human in Africa, Asia and Latin America
d. skin findings: cutaneous swelling of scrotum and legs with pebble feel
e. treatment: Diethylcarbamazine

7. Myiasis
a. vector: Human botfly (Dermatobia hominis
b. skin findings: moving furuncle (boil)
c. treatment: occlusion, surgical excision
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8. Bee/Wasp envenomation
a. venom: phospholipases, hyaluronidase, cholinesterases
b. skin findings: wheal, erythema, pain pruritus
c. treatment: supportive

        By Sea:

1. Sea bathers  eruption (Marine dermatitis)
a. vector: larval forms of marine coelenterates

      Florida – larvae of thimble jelly fish (Linuche Unguiculata)
      New York – larvae of the sea anemone (Edwardsiella lineata)

b. skin findings: erythematous macules, papule or wheals under clothed or hairy areas
c. treatment: topical steroids, OTC anti-itch preps, oral antihistamines

          removal of suit prior to showering.

2. Swimmer’s itch (Clam diggers itch)
a. vector: cercarial forms of avian schistosomes (fresh or salt water)
b. skin findings: erythematous macules, papules and wheals on uncovered areas
c. treatment: topical steroids and oral antihistamines

3.Dracunculosis
a. vector:  copepods (water fleas) of  genus Cyclops
b. infectious agent: Dracunculus medinensis
c. reservoir: humans in Africa
d. skin findings treatment: subcutaneous migrating worm, skin ulcer
e.     treatment: surgical excision, diethylcarbamazine, thiabendazole

E. Prevention:
1. Chemical preparations:  DEET (diethyltoluamide), Permanone (permethrin)

           Skin so soft
2. Clothing
3. Vector control
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