
Entomology for the clinician 



Introduction and talk outline 

 
 What is entomology? 
 
Recognition of disease vectors 
 - mosquitoes 
 - ticks and mites 
 - lice and bugs 
 - biting flies & myiasis 
 
Envenomisation due to arthopods 
 
Delusory parasitosis 
 
 



What is entomology? 

 
 “The scientific study of insects” 
 
Generally encompasses other arthropods: 
 - arachnids 
 - (snails) 
 
Clinical relevance? 
 - disease vectors 
 - biting + stinging nuisance 
 - allergic reactions 
 - envenomation 
 - psychological issues 
 
 
 



Mosquitoes 

 
 Major disease vector 
 - malaria 
 - dengue 
 - yellow fever 
 - filariasis 
 - Japanese encephalitis… 
 
Large variability in species with different behaviour and ecology 
 - implications for disease control 
 
We will look at Anopheles, Aedes & Culex 
 
 
 





Anopheles sp. 

 
 Major malaria vector (An. gambiae) 

“Abdomen in the air” 
Typically bite at night 
An. gambiae breeding sites difficult to 
target 
Bed nets have had a major impact 
Can also transmit filariasis 



Culex sp. 

 
 Vector of JEV, WNV + filariasis 

Biting nuisance 
“Head out of line of body” 
Plain brown body and unspotted legs 
Commonly breed in stagnant dirty 
water (pit latrines etc) 
Targeting breeding site can be successful 



Culex control 



Aedes sp. 

 
 Vector for dengue, chikungunya and 

yellow fever 
“Head out of line of body” (culicine) 
Black and white patterns 
Ae. aegypti vs. Ae. albopictus 
Standing water in homes – breeding sites 
Vector control – personal repellents 
?Potential role of Wolbachia 



Ticks 

 
 Small arachnids  

Ixodidae (hard ticks) & Argasidae (soft ticks) 
Wide range of diseases – Lyme, RMSF, 
babesiosis, Crimean Congo haemorrhagic 
fever… 
Need to remove attached tick carefully 
Tick control difficult - ?guineafowl… 
Insect repellents (DEET) and appropriate  
clothing can help protect 
Potential role for prophylactic doxycycline 



Mites 

 
 Small arachnids  

Range of diseases: scabies, scrub typhus 
“Chiggers” 
House dust mite implicated in allergy 
Demodex mites may have a role in rosacea 
Wearing long clothing and DEET-containing 
repellents can prevent bites 



Lice 

 
 Small wingless insects  

Cause Pediculosis 
Head lice and pubic lice not implicated in  
disease transmission (cause itching)  
Body louse: epidemic typhus, trench fever,  
louse-borne relapsing fever 
Delousing – malathion, permethrin 



Bugs 

 
 Hemiptera or “true bugs” 

Bed bugs: biting nuisance and spreading problem 
- theoretical risk of hepatitis B transmission 
Reduviid bugs (assassin bugs or kissing bugs) vector 
of Chagas disease (Trypanosoma cruzii) 



Other biting flies 

 
 Simulium (black fly) – vector of onchocerciasis 

Tsetse fly – vector of human African trypanosomiasis 
Sandfly – vector of leishmaniasis 



Bite prevention 

 
 DEET-based (N,N-diethyl-3-methylbenzamide) repellents best 
 - 10-35% probably OK for most instances 
 - 20% picaridin is an alternative (but less effective) 
 - use of permethrin-treated clothing 
 - regular inspection of skin for ticks important 
 - Botanical devices and electronic devices not effective 
 
Bed nets 
 
Antihistamines and topical corticosteroids for bite reactions 
 
 
 



Wolbachia bacteria within an  
insect cell 

Wolbachia – common intracellular bacteria 
infecting invertebrates 

Specific to invertebrate host 
Normally symbiotic 
Spread from mother to offspring 





Overall disseminated virus levels 
in the legs of wMel-infected 
females were ~2600 fold lower 
than in wildtype mosquitoes:  

Total DENV levels for wMel-
infected females is ~1500 fold 
fewer than wildtypes  

University of QLD data: Wolbachia infected Ae aegytpi 
have much reduced viral burdens 



A 40 year old man presents to your hospital 

• Usually fit and well 
• 1 week of an itchy swelling on his forearm 
• Saw GP: prescribed flucloxacillin – not better 
• Day before presenting extracted a “maggot” 

from his arm… 
• No travel outside London for 1 year 
• What else do you want to know? 
• What would you do? 

 





Myiasis 

 
 

Parasitic infection of the body by fly larvae 
Cutaneous myiasis quite common 
Other forms rarer – associated with necrotic wounds 
Tumbu fly myiasis prevented by ironing  
clothes  
Tumbu larvae can be removed by applying 
petroleum jelly and use of tweezers; bot fly larvae  
more difficult to extract… 
Myiasis = major problem in agriculture (screw 
worm)  



Delusional parasitosis 

 
 Delusional belief that the sufferer is infested with parasites 
 
Form of psychosis – also called Ekbom’s syndrome 
 
Prominent symptom is “formication” – sensation that something  
is crawling on the skin 
 
“Matchbox sign” 
 
Can be treated with antipsychotic drugs but patients may resist 
the diagnosis 
 
 



Insect/arachnid envenomation 

 
 



Scorpion envenomation 

 
  
Mild envenomation: analgesia, cleansing of sting site, tetanus  
booster + observation 
 
Severe envenomation: restlessness, muscle fasciculation, cranial 
nerve dysfunction and hypersalivation 
 
Severe disease – intensive care management; antivenom for  
severe envenomation 
 
 



Management of spider bites 

 
  

Medically important spiders: widow spiders, recluse spiders, 
Australian funnel web spiders 
 
Most bites just require analgesia and supportive care – recluse 
spider bites can become necrotic 
 
Widow spider bites cause severe muscle pain – severe abdominal 
pain with rigidity can mimic acute surgical abdomen (latrodectism) 
 
Widow antivenom can reduce pain and need for hospitalisation 
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