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Objectives
After the class, students should be able to describe about medical arthropods on the following topics:
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1) Overview of arthropod bites/infestations; pathology and symptoms related to skin and related 

connective tissues  

2) Specific of arthropod bites/infestations

• Acari : ticks, chiggers, house dust mite, scabies mite, follicle mites

• Insect : lice, bugs, flea, fly, mosquitoes 

• Skin reactions of arthropod bites/infestation

• Risk behavior of patient related to biology of arthropods

• Complication of arthropod bites (2nd bacterial infection, persistent reaction, vector-borne diseases) 

• Definitive diagnosis and treatment of skin lesions caused by arthropods

• Prevention & control of arthropods



1) Overview of arthropod bites/infestations



Recall Gen III
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• Arthropods (สตัวข์าขอ้) = Any member of the phylum Arthropoda

• General characteristics of arthropods
1. Invertebrates

2. Jointed appendages

3. Chitinous exoskeleton

4. Bilateral symmetry

5. Hemocoel (open circulatory system)

6. Ventral nervous system 



Recall Gen III
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Arthropod bites/stings/infestations: Term clarifying
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Bite Sting Infestation

- Pierces skin with 

mouthparts
- Inject saliva while feeding

- Ex. mosquitoes, ticks, 
fleas, bed bugs

- Uses stinger to inject 

venom

- Ex. bees, wasps

- Live on or inside your 

body for an extended 

period, feeding and 

reproducing.

- Not a one-time event

- Require treatment

- Ex. lice, scabies
https://www.osmosis.org/learn/Insect_stings_%26_bites:_Nursing

https://www.informedhealth.org/scabies.html 

https://www.fieldandstream.com/survival/tick-bite-symptoms/ https://beeprofessor.com/longest-stingers/



Pathology of arthropod bites
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• Direct effect : local mechanical injury (bite, sting, infestation)

• urticarial wheals, papules, vesicles, and less commonly, blisters.

• arthropod bites consist of punctures made by the mouthparts of insects (a central punctum).

• cause mechanical injury or local inflammation to human skin.

• Most lesions on human skin are produced by host immune reactions to arthropod salivary secretions.

• Hypersensitivity reactions (allergic responses)

• Secondary infection (due to scratching or introduction of pathogens) 

• bite sites create tissue injury which can serve as a portal of entry for secondary bacterial infection.

• Envenomation (injection of toxins)

• Disease transmission (vector-borne diseases)

Direct effects (local inflammation)

Allergic responses (Type I Hypersensitivity)



Pathology of arthropod bites: Direct effects (local inflammation)
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Arthropod bites

Arthropod saliva is injected to the host

Saliva effect; 

↑ Blood flow (vasodilators),         

↓ Coagulation (anticoagulants), anesthetics

    Acute immune suppression (immunomodulators)

Host Response; 

Immune system detects saliva antigens

Immune Activation

Inflammatory responses
The role of tick salivary serpins in the modulation of host’s immune system, RNDr. Jindřich Chmelař, 2022 



• Arthropod saliva contains anticoagulants, enzymes, agglutinins, mucopolysaccharides, 

serve as sensitizing allergens.

• Local Hypersensitivity Reactions 

• Local allergic reactions involve the nose, lung, and skin.
• Normal reaction to bites: redness, itching, swelling, pain. 

Appears within 2 to 3 min, abates within 2 h.

• Severe local reaction to bite: painful, pruritic swelling of at least 5 cm in diameter and may involve an entire 

extremity. Usually peak within 48 h and last as long as 7 days.

• Systemic Hypersensitivity Reactions

• Anaphylaxis is the most severe type of allergic reaction.

• Initial signs are often cutaneous, such as generalized pruritus, urticaria, and/or angioedema.

• Generalized pruritus, urticaria, angioedema, respiratory difficulty, syncope, stridor, 

gastrointestinal distress, and hypotension.

• However, systemic hypersensitivity reactions to arthropod bites are much less common 

(almost rare) than those resulting from stings.

Pathology of arthropod bites: Allergic responses (Type I Hypersensitivity)
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https://microbenotes.com/hypersensitivity-introduction-causes-mechanism-and-types/

Ref: Physician’s guide to arthropods of medical importance / Jerome Goddard.—6th ed.



Pathology of arthropod bites: Allergic responses (Type I Hypersensitivity)
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Upon repeated exposure to a particular arthropod’s salivary secretions, 

humans may become allergic to its bites. After becoming sensitized, it is 

not unusual to have large local reactions to bites by that particular 

arthropod. Interestingly, there seems to be a progression of sensitivity. 

Hypersensitivity to insect bites seems to be practically nonexistent 

during the first year of life, then reaction intensity and lesion size may 

increase rapidly and peak in the 4- to 7-year-old group (Figure), then 

taper off during adolescence.
Ref: Physician’s guide to arthropods of medical importance / Jerome Goddard.—6th ed.



Pathology of arthropod bites: Infectious complication
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• Secondary infection 

• with common bacterial pathogens can occur in any lesion from bites.

• Infection may result in cellulitis, impetigo, ecthyma, folliculitis, furunculosis, and other 

manifestations.

• Vector-borne infectious diseases.

Recall 
Gen III



Bikowski, J. (1999). Secondarily infected wounds and dermatoses: 

a diagnosis and treatment guide. The Journal of Emergency Medicine.

Pathology of arthropod bites: Secondary infection 

Insect bite of the lip with secondary impetiginization: a case report J Oral Med Oral Surg, 27 1 (2021) 10 14
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a black-purplish 

lesion surrounded 

by an 

erythematous 

halo 

48 hours later, a 

central ulcerative 

evolution



Factor for arthropod bites

16Singh S, Mann BK. Insect bite reactions. Indian J Dermatol Venereol Leprol 2013;79:151-64



Factor for arthropod bites: How do mosquitoes find people to bite?
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https://www.sciencedirect.com/science/article/pii/S2667114X21000522

๏ Metabolic rate, amount of CO2 released, 

body temperature, clothing types and colors, 

and varying amounts of volatile organic 

compounds (VOCs) emanating from human 

skin 

๏ Pregnancy and Plasmodium infection 

increase the host attractiveness to 

mosquitoes. 

๏ Skin microbiota and human genetics 

(especially HLA alleles) modulate the 

production of mosquito attractants and 

therefore influence individual susceptibility 

to these insects. 

๏ Mosquitoes find their hosts by smell and vision
SDL



2) Specific of arthropod bites/infestations

2.1 Acari : ticks, chiggers, house dust mite, 

   scabies mite, follicle mites

2.2 Insect : lice, bugs, flea, fly, mosquitoes 
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2) Specific of arthropod bites/infestations

2.1 Acari : ticks, chiggers, house dust mite, 

   scabies mite, follicle mites
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Tick (เหบ็)
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https://en.wikibooks.org/wiki/Parasitic_Insects,_Mites_and_Ticks:_Ge

nera_of_Medical_and_Veterinary_Importance/Soft_ticks

• Blood sucking arthropods

• Worldwide, they are the most important vectors in the veterinary field 

and are second only to mosquitoes in terms of their public health 

importance. 

• about 900 extant species of ticks known. (Jennifer E. Thomas, 2021)

1. Ixodid or Hard tick (Family Ixodidae) 

• Cattle tick, dog tick (Rhipicephalus spp.)

• Ixodes spp., Amblyomma spp., Dermacentor spp., etc.

2.   Argasid or Soft tick (Family Argasidae)

• Avian, bat, cattle (Argus spp., Ornithodoros spp.)



Tick : Medical importance
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1. Tick-borne diseases
 Hard ticks

• Spotted fever group rickettsiae (SFG) (case report in TH)

• Severe Fever with Thrombocytopenia Syndrome virus (SFTSV) (case report in TH)

• Tick-borne encephalitis (Eu,Rus,Chi,Jap)

• Lyme disease (Eu,Aus,Chi,Jap,Afr)

• Babesiosis (case report in TH)
      Soft ticks

• Soft tick relapsing fever (STRF)

2. Tick paralysis/tick toxicosis: 

neurotoxin released by tick salivary glands (noninfectious) by hard ticks 

(Female ticks; Dermacentor, Ixodes, Amblyomma) (N. America, Eu, Aus, S. Africa)



Tick-borne diseases

Ref;
Importance of ticks in the transmission of zoonotic agents, Oscar Betancur H, 2015
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SDL
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3. Blood sucking & skin lesions 

• Primary lesions 
o Occur with the tick attached to the host, due to toxicity and anticoagulating substances found in 

the saliva of ticks and inflammation due to the penetration and permanence of the mouthparts.

o Ticks will attach to human skin and remain attached for several days.

o A red papule is usually seen and can progress to local swelling and erythema.

o Inflammation or even hypersensitivity reactions may occur after a few days of tick attachment 

o Even after tick removal, a reddened nodule may persist at the bite site for weeks or even months. 

o Granulomatous foreign body reactions occur when mouthparts are retained in the patient’s skin 

after vigorous attempts at removal of the tick.

• Secondary lesions : Caused by specific tick-borne disease (rickettsia, bacterial, 

protozoan and fungal infections inoculated by the ticks). 
o Lyme disease (spirochetes of the Borrelia burgdorferi)

o Rocky mountain spotted fever (RMSF) (Rickettsia rickettsii)

o Ehrlichiosis (Ehrlichia chaffeesis, E. ewingii)

Tick : Medical importance



Tick : Medical importance
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https://www.ccfmed.com/tick-bite-first-aid

Tick : Medical importance : Primary lesions

Ref; Tick salivary compounds: their role in modulation of host defences and pathogen transmission, Frontiers in Cellular and Infection Microbiology, 2013

Trends Parasitol. 2016 Mar;32(3):242-254. doi: 10.1016/j.pt.2015.10.002. 

https://entomology.ca.uky.edu/ef618

DOI: http://dx.doi.org/10.1590/abd1806-4841.20186378
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Tick : Medical importance : Primary lesions

Insects 2025, 16, 389. https://doi.org/10.3390/insects16040389
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• Tick removal
• Ticks should be removed right away with clean, fine-tipped tweezers. 

• Grasp the tick as close to the skin as possible to avoid leaving the head inside the bite. 

• After removing, clean the bite with rubbing alcohol, soap, and water.

• After the tick has been removed, watch for symptoms that indicate disease. 

https://www.nice.org.uk/guidance/ng95, https://lymediseaseuk.com/lyme-rash/, https://www.cdc.gov/ticks/pdfs/FS_TickBite-508.pdf

Tick : Medical importance : Primary lesions

https://www.vdh.virginia.gov/ticks/tick-removal/
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Tick : Medical importance : Secondary lesions

https://www.verywellhealth.com/tick-bite-symptoms-5186154

https://www.cdc.gov/rocky-mountain-spotted-fever/about/index.html

https://www.cdc.gov/lyme/about/about-southern-tick-associated-rash-illness.html

https://doi.org/10.3389/fpubh.2018.00325

https://www.theijcp.org/index.php/ijcp/article/view/276/230



• Lyme disease (spirochetes of the Borrelia burgdorferi)

• Eu, Aus, Chi, Jap, Afr

• 3 stages: early localized, early disseminated, and late. 

• Antibiotics treatment (doxycycline, amoxicillin, ceftriaxone)

29

Tick : Medical importance : Secondary lesions ; Lyme disease 
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• Early symptoms  (3–30 days)

• Erythema migrans (bullseye rash)(EM)(>70% of cases)

• Flu, Fever, Fatigue, Headache, GI upset 

American Family Physician https://www.aafp.org/pubs/afp/issues/2013/1215/p841.pdf

https://lymediseaseuk.com/lyme-rash/

EM rash key considerations:

๏ appear at the site of the bite 

and will grow outwards as it 

progresses. 

๏ can be red, blue and/or 

purple.

Tick : Medical importance : Secondary lesions ; Lyme disease 



SDL
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Clue for history taking of tick bites;

• Environmental exposure

• Humans often become infested by 

• their association with domestic animals, such as cats, dogs, cows. 

• by their contact with tall grass or brush that harbors the unfed ticks, waiting to attach to a 

passing host. (Ask if the patient has recently spent time in environments where ticks are 

commonly found (e.g., hiking, camping, gardening in tall grass, or wooded areas).

Things need to be concerned after tick bites;

• The risk of tick-borne diseases / Presence of any symptoms (fever, rash, flu-like, any symptoms)

• Proper removal of the tick (was it removed fully).

Tick : Medical importance



Mite (ไร)
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• Size is smaller than ticks

• Ranging from 0.1 to 3 mm in length

• Cover with hair

• Lesions caused by mites are pruritic, 

somewhat erythematous eruptions 

composed of papules

DOI: 10.1186/s12879-019-4299-2

Physician’s guide to arthropods of medical importance by Jerome Goddard. 6th ed



Mite
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• Mites that bite include chiggers and occasionally mites that are ectoparasites of birds, 

rodents, or pets and mites that contaminate plant materials or stored food or feed.

• Mites that bite and burrow include Sarcoptes scabiei, which causes scabies, and 

Demodex mites.

• Allergic dermatitis, or grocer’s itch, is caused by several species of mites that 

contaminate stored grain products, cheese, and other foods. These mites do not bite but 

cause allergic dermatitis because people become sensitized to allergens on the mites or 

their waste products.

• Topical corticosteroids or oral antihistamines are used as needed to control pruritus
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Ref: Fitzpatrick Dermatology in general medicine, 7th ed 

SDL



Mite
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• Mites of medical importance  in Thailand

• Trombicula mite (Chiggers) ไรออ่น

• House Dust mite ไรฝุ่ นบา้น

• Scabies mite (Sarcoptes) หดิ

• Follicle mite (Demodex) ไรรูขุมขน



Mite : Chigger mite (ไรออ่น)
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• Larvae of mites in the family Trombiculidae (Trombiculid mites/Trombicula mites/Harvest mites)

• >2000 species of trombiculid mites, ~ 20 species attack people

• Larvae called chiggers 

DOI: 10.1111/vde.12053 

Spp. in Asia http://atlas.or.kr/atlas/include/viewImg.html?uid=312



Mite : Chigger mite
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• Larva = chiggers → parasitic

• Larva size 0.1-0.3 mm, 3 pairs of legs, hairy

• Found in moist microenvironments with 

grassy field, wooded areas, neglected garden.

• Life cycle of Trombicula mite

• Female lays eggs on soil or leaf-litter, 

    and eggs hatch around 1 wk. 

    and become chiggers

• Chiggers attach to the human 

    around the waist or ankles
Life cycle of Trombicula mite and transmission dynamics of Orientia
Ref: https://microbeonline.com/scrub-typhus-overview-pathogenesis-and-lab-diagnosis/



Mite : Chigger mite: Medical importance
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2. Vector of diseases

1. Chigger bite    

(skin lesion) 

https://doi.org/10.1016/j.pt.2023.05.002



Mite : Chigger mite: Medical importance
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• Within 3-6 hrs after biting; intense itching, papules and wheals. 

• The lesion often develops a central vesicle or a small blister.

• chigger dermatitis, trombiculid dermatitis, trombiculiasis

• Trombiculiasis will resolve spontaneously within a few weeks as long as there is no re-exposure, and 

since the serious complications of a super-imposed bacterial infection are rare, the prognosis is good.

• Antihistamines and corticosteroid creams are used as treatments to minimize itching.

• Vector of Scrub typhus (Orientia (Rickettsia) tsutsugamushi) 

• Scrub typhus = fever and chills, headache, body aches, and sometimes rash.

• Site of chigger bite = Eschar (A dark, scab-like region)

• Rodents are major reservoir host.

• Scrub typhus is treated with doxycycline.

DOI: 10.1186/s12879-019-4299-2 https://doi.org/10.1016/j.pt.2024.10.013

DOI: 10.1590/s1984-29612016088

https://doi.org/10.32473/edis-ig085-1999
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DOI: 10.1007/s11606-015-3371-x

https://kathmandupost.com/national/2017/07/06/scrub-typhus-kills

-4-people-infects-504-in-one-year

Chigger bites around foot. 

Mite : Chigger mite: Medical importance



SDL





https://ddc.moph.go.th/dvb/pagecontent.php?page=1269&dept=dvb
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DOI: 10.1007/978-1-4471-1356-0_22

The Tsutsugamushi Triangle: Geographical Distribution of Scrub Typhus Caused by Orientia tsutsugamushi.



Mite : House dust mite (ไรฝุ่ นบา้น)
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• ~20 species of house dust mites ; 3 Species for medical importance

• Dermatophagoides pteronyssinus ; the most common, Worldwide esp. Europe and Asia (Most abundant in TH)

• D. farinae ; the American house dust mite (also found in TH)

• Euroglyphus maynei ; Worldwide in humid regions 

• Live among bedclothes, mattresses, carpets and general house dust.

• Mites feed on fungi growing on floors and mattresses, discarded skin scales, and other organic 

debris. 

SEM of dust mite 
on fine woven fabric. 

(https://doi.org/10.1016/j.jaip.2017.10.003)



Mite : House dust mite
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• Females lay 1-3 eggs/day. Eggs hatch after 6-12 days.

• Life cycle takes 3-4 weeks, Adults live for 1-2 months

• Typically, 300 mites per/gram of house dust.

- Under ideal breeding conditions; 5000 mites/gram dust

- Above 100 mites/gram dust is considered a risk for allergies.

- 500 mites/gram a major risk factor in the development of acute 

asthma in those allergic to house-dust mites

• HDM survival prefer: High humidity (65- 70%), 25ºC (Kenneth S, Babe,1995).Vatandoost H. Biology of house dust mites as an allergens and methods for their control. 

J Clin Resp Med. 2022;6(1):105



Mite : House dust mite: Medical importance
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https://doi.org/10.3390/ijms26125660 

doi:10.1016/j.it.2011.06.006

• House dust mites (HDM; Dermatophagoides sp.) do not sting or bite.

• HDM are one of the commonest allergens worldwide and up to 85% of asthmatics are typically HDM allergic. HDM is an 

important etiological factor in allergic rhinitis, allergic asthma and atopic dermatitis.

• The diagnosis of allergy to mites includes analysis of clinical history, skin tests (prick tests), and determination of allergen-

specific IgE antibodies.
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DOI: 10.1111/vde.12053 

Mite : House dust mite

HDM is a common cause of asthma in children.
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Atopic dermatitis causes itchy, dry and scaly skin rashes.

https://lura.sg/allergies/house-cleaning-tips-to-ease-skin-allergies/

Nankervis, Helen et al. “House dust mite reduction and avoidance 

measures for treating eczema (Review).” (2021).

The APT 

(atopy patch test) 

with HDM in a patient 

with atopic eczema. 

Eczematous reaction 

after 48 hours.

DOI: 10.1097/WOX.0b013e3181661472

Mite : House dust mite allergy

J Clin Resp Med. 2022;6(1):105
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Mite : Scabies mites & Follicle mites

• Burrow in human skin

Scabies mites (หดิ)

Follicle mites (ไรรูขุมขน) 
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Mite : Scabies mites (หดิ) 

Scabies in animals and humans: history, evolutionary perspectives, 

and modern clinical management, 

August 2011, Annals of the New York Academy of Sciences

• Human itch mite/ Mange mites/ 7-year itch mite

• Sarcoptes scabiei var. hominis

• Scabies = disease caused by S. scabei

• Worldwide. Associated with poverty, overcrowding 

and poor hygiene.

• Transmit by close contact (15-20 mins of contact)

• Occasionally transmission may occur via fomites 

(e.g., bedding or clothing). 

• WHO designated scabies as a neglected tropical 

disease in 2017 and have roadmap for 2021–2030.

• Female mites excavate the skin tunnel and bury 

herself into epidermis by using the mouthpart digs 

the surface layer of the skin. 

• The mite burrow leaving small open sores and linear 

burrows that contain the mites and their eggs.

• Deposit 2-3 eggs per day. Egg to adult ~10–14 days. 
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Mite : Scabies mites: Clinical findings

• Lesion: Burrows and papules (found burrow track on the skin) where mites 

are located; generalized rash may occur in other areas. Crusted, scaling 

patches can be found. 

• Severe itching, especially at night.

• Found on the body where the skin is thin and wrinkled; between the 

fingers, wrists,  elbows, feet, penis, scrotum, buttocks and axillae. 

• Severe itching --> scratch vigorously --> secondary infections 

such as impetigo, eczema, pustules, and boils

• Immunocompromised --> develop more serious scabies 

= Norwegian scabies or Crusted scabies or Scabies crustosa 

(hyperkeratotic and vesicles over the skin)

Typical distribution of scabies lesions. 

(a) Children aged > 2 years and adults. 

(b) Infants aged < 2 years.
doi: 10.1111/bjd.18943.
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Mite : Scabies mites: Clinical findings

• The pathognomonic sign is the burrow; a short, wavy, scaly, grayish-white line, and 1-10 mm in 

length on the skin surface. 

doi: https://doi.org/10.1136/bmj.331.7517.619 

Tract burrow

Fitzpatrick Dermatology in general medicine, 7th ed 
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Mite : Scabies mites: Norwegian scabies (Crusted scabies) 

Usually occurs in patients with impaired cell-mediated immunity such as HIV/AIDS, diabetes 

mellitus, organ transplant, and those receiving systemic or topical corticosteroids.

https://doi.org/10.3390/diagnostics15060680
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Mite : Scabies : Treatment

• Topical scabicides 

• 5% permethrin cream, 10% crotamiton cream, 25% benzyl benzoate lotion, 

Sulfur (5%-10%) ointment, 1% lindane lotion, Ivermectin (oral)(Norwegian scabies)

• Steroid cream: reduce itch and inflammation

• Post-scabietic pruritus due to the response to dead mites (Johnston, 2005).  

• Itching can persist for up to six weeks as the eczematous reaction settles down. 

• Individuals in close contact with the infected person should be treated with scabicide.

• Fomites, bed sheets, pillowcases, towel, clothes should be washed and dried in hot cycle.
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Mite : Follicle mites: Demodex spp. (ไรรูขุมขน)

• Two species of Demodex commonly infect humans

• D. folliculorum ; hair follicles and eyelash hair follicles

• D. brevis ;  the sebaceous glands of hairs and eyelashes

• The entire life cycle of Demodex is spent on their human host.

• Feed on subcutaneous tissues, especially sebum

• Commonly found on the forehead, nose, eyelids, cheeks

The ocular surface / july 2015, vol. 13 no. 3 /Juan Murube 
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Mite : Follicle mites: Clinical findings

• Demodex mites are part of the normal adult human facial skin flora.

• Only under circumstances (weakened immune system, host’s body chemistry) 

=> cause clinical problems : Demodicosis 

• The Demodex mite population is markedly increased in patients with rosacea compared with 

healthy controls.

DOI 10.1111/bjd.16540 DOI 10.1016/j.clindermatol.2016.10.014 
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Mite : Follicle mites: Clinical findings

• The patient present with a dry, rough, fine scaly skin on the cheeks, forehead and chin.

• D. folliculorum mostly found on face, rosacea-like skin lesions (pityriasis folliculorum) 

(red papules, scales, tiny pustules), irritation and burning sensation.

• Ocular demodicosis, is an inflammation of the hair follicles of the eyelids.

• The association between Demodex infestation and blepharitis was statistically significant. 

In blepharitis patients => more than 50% found Demodex. (Zhao, Y. E, 2012, https://doi.org/10.3109/09286586.2011.642052)
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Mite : Follicle mites: Clinical findings

https://doi.org/10.1111/1756-185X.14708

https://dermnetnz.org/topics/demodexa

https://www.instagram.com/valleyvista2020/?img_index=2

Collarettes, the pathognomonic sign of D. blepharitis, 

can be readily identified at the base of the upper lash 

margin on downward gaze at the slit lamp.

DOI: 10.1111/opo.12691

Rosacea-like demodicidosis, Larios, George et al.

The Lancet Infectious Diseases, Volume 8, Issue 12, 804

Acta Derm Venereol 2019; 99: 47–52.
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Mite : Follicle mites: Treatment

• In most cases demodicosis does not require treatment with medication.

• Home treatments

• Wash the hair and eyelashes

• Clean the face twice daily

• Avoid oily makeup and facial creams

• Medication treatment

• Topical insecticides; permethrin cream

• Oral medication; ivermectin

• Mercury oxide 1% ointment (for blepharitis)

• Topical antibiotics 
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Mite : Scabies mites & Follicle mites : Diagnosis

doi: 10.1111/bjd.18943.

• Microscopic examination 

• Skin scraping (oil preparation)

• Scotch tape

• Dermatoscopy

• Standardized skin surface biopsy (SSSB) for 

Demodex spp.

• Blepharitis; Slit lamp examination 

https://youtu.be/kuXEyo7zUbo

https://cdn.sanity.io/files/0vv8moc6/dvm360/7ee11c3de72207455b14ea37b600c3a13c276457.pdf
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Mite : Scabies mites & Follicle mites : Diagnosis

• Microscopic examination 

https://cdn.sanity.io/files/0vv8moc6/dvm360/7ee11c3de72207455b14ea37b600c3a13c276457.pdf

https://doi.org/10.1007/978-3-031-26070-4_2



2) Specific of arthropod bites/infestations

2.2 Insect :  lice, bugs, flea, fly, mosquitoes 



• Order : Anoplura

• Family : Pediculidae

• Genus : Pediculus / Phthirus                                             

• Pediculus  humanus var. capitis (Head louse)

• Pediculus humanus var. corporis (Body louse)                                   

• Phthirus pubis (Crab louse or Pubic louse)

Lice (เหาและโลน)
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https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=44339

https://www.mdpi.com/1660-4601/6/2/592

Louse (plural: lice)

var. = variety

Parasitology Today, vol. 16, no. 7, 2000
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Medical entomology for students, 5th ed., Mike Service

Narrow thorax

6 segments of abdomen

1 Spiracle each abdomen

Size of all legs are similar

Without lateral process

Abdomen elongate

Size 2-4 mm.

Head louse vs Crab louse

Wide thorax

4 segments of abdomen

3 Spiracles at 1st abdomen

Forelegs; smaller

Other legs; bigger 

With lateral process

abdomen very short and broad

Size 1.5-2 mm.

Lice
LAB



Eggs laid 1-3 per day

Egg→Adult 20-28 days

Life span ~ 1 mo.

Living at pubic hair

Eggs laid 4-5 per day

Egg→Adult 18-21 days

Life span ~ 1 mo.

Living at hair (head)

Direct contact 
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Lice : Medical importance
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Pediculus  humanus 

var. capitis 

Pediculus humanus

var. corporis

Phthirus pubis 

• Head louse

• Pediculosis capitis

• Found worldwide

• High incidence in

• Crowded condition

• Children aged 3-12 yrs,                

Girls > boys

•47% in Thailand, 57% in KK 
(Rassami et al., 2012, Pinlaor 2013)

• Body louse

• Pediculosis corporis

• Vagabond’s syndrome

• Disease of poverty; homeless, 

crowded unsanitary 
    conditions

• Vector of 

Louse-borne relapsing fever 

(Borrelia recurrentis), 

Epidemic typhus 

(Rickettsia prowazekii), 

Trench fever and 

endocarditis 

(Bartonella quintana)

• Crab louse

• Phthiriasis, Pediculosis pubis

• Transmission through sexual             

intercourse

• Incidence is slightly higher in       

men than female.

• Most frequently seen in the            

15-40 age group secondary to 

increased promiscuous sexual           

activity.
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• Pruritus

• Tiny hemorrhagic crust at the site to indicate the louse has taken its blood meal.

• Head lice bites may be pustular in appearance. 

• Most often found at occipital and retroauricular regions.

• Itchy scalp, often secondarily infected as lesions of impetigo contagiosa.

https://skinsight.com/skin-conditions/pediculosis-capitis-head-lice/child/

Lice : Pediculosis capitis: Clinical findings  



• Pruritus is the most common complaint.

• The direct effect of body lice feeding is intense irritation, probably due to proteins in their saliva.

This leads to widespread excoriation. 

• The usual clinical presentation for body lice are pyoderma, erythematous macules, wheals

• In chronic infestation, frequently bitten areas of the skin can develop notable thickening, darkly 

pigmented and discoloration, a condition known as vagabond’s disease.”

• Unlike head and pubic lice, infestation with body lice is typically diagnosed by finding eggs and 

lice in seams of clothing rather than on the skin.

72
https://www.ncbi.nlm.nih.gov/books/NBK482148/

https://cdn.mdedge.com/files/s3fs-public/Nyers%20lice%20CT105003118.PDF
https://doi.org/10.1016/j.meegid.2014.01.017

Erythematous papules

Lice : Pediculosis corporis: Clinical findings  
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• Sexually transmitted disease

• Lice at pubic or perianal areas and rarely on eyelashes, eyebrows, or other coarse-haired areas.

• Maculae caeruleae (sky-blue, grey-blue macules)

• Pruritus

DOI: 10.1056/NEJMicm2303713

Lice : Phthiriasis or Pediculosis pubis: Clinical findings 
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Lice : Phthiriasis or Pediculosis pubis: Clinical findings 
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Lice
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• Diagnosis

• Visualizing adult lice, nymphs, or viable nits on the area of infestation

• Body lice; more commonly within inner clothing seams

• Treatment 

• Chemical treatment and natural product

• Topical Permethrin, Malathion, Lindane shampoo 1%

• Oral ivermectin

• Personal hygiene

Lice: Diagnosis and treatment
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• Order Hemiptera   (insects with piercing-sucking mouthparts)

• Suborder Heteroptera (true bugs) (hemelytra wings)

   true bugs comprises ~ 45,000 species in ~88 families

• Family Cimicidae Bed bug (เรอืด)

• Family Reduviidae Triatomine bug (มวน)

Bugs (Bed bugs & Triatomine bugs)

https://elp.tamu.edu/files/2019/12/Hemiptera-Heteroptera-Reduviidae-Triatoma-recurva-Kissing-Bugs-Q-1024x683.jpg

https://heteroptera.ucr.edu/
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• Size 4-6 mm., Oval-shaped, Red-brown color, 

Pad-like wings, Dorso-ventrally flattened

• Adult lives in a sheltered location 

(mattress seams, crevices in box springs, 

spaces under baseboards, etc).  

Bugs: Bed bugs (เรอืด)
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Bugs: Bed bugs 

Bed Bugs By Michael F. Potter, Extension Entomologist, University of Kentucky



https://www.independent.co.uk/news/world/europe/france-bedbug-hotline-insects-infestation-a9352696.html
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Bugs: Bed bugs: Medical importance

Clin Infect Dis, Volume 52, Issue 2, 15 January 2011, Pages 200–210, 

https://doi.org/10.1093/cid/ciq102

Presentation of bedbug bites: 
The typical skin lesion is a pruritic erythematous 

(A) maculopapule that is 5 mm to 2 cm in diameter with 

a central hemorrhagic crust or vesicle at the bite site, 
similar to other arthropod bites. 

(B) A series of bites in a line is characteristic of bedbug 
bites. 

(C) Lesion numbers range from a few to numerous, 

depending on habitat-infestation intensity, and are 
preferentially located in unclothed zones.

(D) In some cases, the eruption mimics urticaria.

Some patients experience more serious cutaneous 

reactions : pruritic wheals around a central punctum, 

papular urticaria, and diffuse urticaria at bite sites usually 

noted on arising in the morning. Bullous lesions may 

occur upon subsequent biting events days later
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Bugs: Bed bugs: Medical importance

Treatment

• Cutaneous symptoms are frequently self-limiting 

and typically resolve within 1 to 2 weeks.

• Topical glucocorticoids (e.g., hydrocortisone [1%] 

once or twice a day for up to 7 days) and 

antihistamine medications may help for highly pruritic 

lesions.

To date, there is no epidemiological evidence to incriminate human bed bugs as vectors of pathogens. 

However, from experimental models shown that bed bugs can acquire, maintain, and transmit 

microorganisms and more 50 pathogenic microorganisms have been detected in bed bugs 

(e.g. Hepatitis B, Leishmania donovani). (Insects 2023, 14(4), 392)



• The conenoses, referring to the shape of the anterior part of the head. 

The region in front of the eyes is cylindrical to conical.

• “Assassinate” or kill other insects.
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Bugs: Triatomine bugs, Cone nose bug, Kissing bug (มวน)

Distribution of triatomine species in the Americas. 
DOI: 10.1038/hdy.2011.71

Medical entomology for students, 5th ed., Mike Service

Medical and Veterinary entomology, 3rd ed., Gary R. Mullen

Physician’s guide to arthropods of medical importance / Jerome Goddard.—4th ed.

https://www.udel.edu/academics/colleges/canr/cooperative-extension/fact-sheets/kissing-bug/



• Where Triatomine Bugs Live: indoors and outdoors. 

• Indoors: cracks and holes of poorly constructed houses, found near where pets sleep

• Outdoors: between rocky structures, wood, brush piles, or beneath bark

   rodent nests or animal burrows, outdoor dog houses, chicken coops or houses

• Hide in cracks during the day. Come out to bite and feed on blood in the night.
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Bugs: Triatomine bugs

Bug collectors searching for Triatominae 

in an adobe-walled house.
DOI: 10.1051/vetres/2009009

DOI: 10.1186/s13071-019-3546-0
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• Very often, their bites are painless; however, reactions to their bites range from a single papule, to giant 

urticarial lesions, to anaphylaxis, depending on the degree of allergic sensitivity.

• Vector of  Chagas disease (American trypanosomiasis) (Trypanosoma cruzi) 

(endemic in large parts of Latin America (WHO, 2017d))

Bugs: Triatomine bugs: Medical importance

Romana’s sign.

(unilateral periorbital swelling)

= is a hallmark of Chagas disease.

This happens when the T. cruzi 

parasite gets into the eyelid, usually 

by accidentally rubbing the bug feces 

into your eye or into a bug bite near 

your eye.https://www.cdc.gov/chagas/media/images/Romaasign.jpg

The country where Chagas disease is endemic - -> Insecticide is 

needed to control triatomine bugs.
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• Oriental Rat flea   Xenopsylla cheopis

• Dog flea        Ctenocephalides canis

• Cat flea    Ctenocephalides felis

• Human flea        Pulex irritant

• Small in  sect, wingless

• piercing–sucking mouthparts

• Size 1-8 mm. long

• laterally flatten 

• The pair of hind limbs well adapted for jumping.

https://preview.redd.it/please-tell-me-i-didnt-

just-find-a-flea-in-my-bed- https://www.healthline.com/health/identification

Flea (หมดั)
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Rat flea Dog and Cat flea Human flea 

Vectors of Plague

(Yersinia pestis), Murine typhus 

(Rickettsia typhi)

Intermediate host;

Hymenolepis diminuta 

Worldwide wherever 

Rattus rattus is found.

Vectors of Flea-borne diseases 

(Cat scratch fever, 

Bartonella henselae/ B. quintana)

Intermediate host;

Dipylidium caninum 

Worldwide in and around homes with 

pets.

Biting; annoyance; papular urticaria

Worldwide, North and South America, 

Asia; Nepal, India, Pakistan, Japan

Flea: Medical importance



Medical and Veterinary entomology, 3rd ed., Gary R. Mullen

Flea: Medical importance
SDL



• A punctate hemorrhagic area representing the site of flea bite.

• Pruritus, papular lesion, vesicle, wheal

• Generally, require no medical treatment. 

• Oral antihistamines may help relieve the itching

doi:10.12788/cutis.0107

Asian Pac J Trop Biomed 2014; 4(4): 334-336

Flea bites: Clinical findings

89
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1. Non-blood sucking flies (กลุม่รบกวนแตไ่ม่กดั) 

House flies (แมลงวนับา้น) : Musca domestica

Flesh flies (แมลงวนัหลงัลาย) : Parasarcophaga ruficornis

Blow flies, Metallic flies (แมลงวนัหวัเขยีว) : most abundance in TH = Chrysomya megacephala

2. Blood sucking (กลุม่กดัดูดเลอืด) 

 Stable flies (แมลงวนัคอกมา้) : Stomoxys calcitrans 

Flies (แมลงวนั)
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• Disturbance

• Mechanical vectors of bacteria, virus, protozoa

• Stable flies; painful bite, vector of zoonosis (in a research study); Rift Valley fever virus (RVFV), 

West Nile fever virus (WNFV), Anthrax, Q fever 

• Myiasis caused by larva of flies

https://www.express.co.uk/life-style/property/1448613/how-to-get-rid-of-flies-from-the-house-indoors-EVG

Flies: Medical importance
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• Stomoxys calcitrans

• Blood sucking, bite people and animals during the daytime.

• Major pests for livestock 

• The female lays eggs in plant waste, cut grass, old haystacks, 

piles of fermenting seaweed.

• Lesion: painful welts, papules (self limiting)

• Antiseptic and soothing lotions may relieve pain and itching.

Medical and Veterinary entomology, 3rd ed., Gary R. Mullen

Flies: Stable flies
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• Myiasis is the invasion of a living vertebrate animal by fly 

larvae.

• An ectoparasitic infestation of viable or necrotic tissues by 

the dipterous larvae of higher flies. (James H.Diaz, 2015)

• สภาพของอวยัวะหรอืเนื้อเยือ่ของคนหรอืสตัวท์ีถ่กูรุกรานโดยตวัอ่อน (maggot) ของ

แมลงกลุม่ Diptera โดยตวัอ่อนจะกนิเนื้อเยือ่ท ัง้ทีม่ชีวีติและตายแลว้

• ประเทศไทย มรีายงานวา่พบ Myiasis ที ่ผวิหนงัและแผลไดบ้่อยทีสุ่ด และพบว่ามกัจะ

เกดิจากแมลงวนัหวัเขยีวทีจ่ดัอยู่ในวงศ ์Calliphoridae 

(วารสารวชิาการแพทยเ์ขต 11 ปีที ่30 ฉบบัที ่1 ม.ค. - ม.ีค. 2559)

https://www.thepoultrysite.com/articles/fly-management-surveillance-and-control

Flies: Myiasis



• There are several ways for flies to transmit their larvae to people.

• Deposit their eggs on or near a wound or sore.

• Some flies attach their eggs to mosquitoes, other flies or ticks and wait for those insects to 

bite people. Their larvae then enter these bites.

• One type of fly found in Africa lays its eggs on the ground or on damp cloth that are hung out 

to dry. People get infected by contact with the ground or clothes that have fly larvae attached 

to them.

• People with untreated and open wounds are more at risk for getting myiasis. 
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Flies: Myiasis



• Based on biological classification

1. Obligatory myiasis / Specific myiasis = maggots live on a live host for their life. The larvae of the parasitic fly species 

(e.g., bots) require the host for nutrition and development for larval development. ; metallic flies, flesh flies

ตวัอ่อนของแมลงวนัตอ้งอาศยัอยูต่ามเน้ือเยือ่ของคนหรือสตัวเ์พื่อพ่ึงพาอาหารจากโฮตสอ์ยา่งเต็มท่ีตลอดชีวิตการเจริญเติบโต (มกัพบในสตัว)์

2. Facultative myiasis / Semi specific myiasis = Free-living maggot. It is a consequence of an opportunistic behavior of 

nonparasitic flies that use organic material for laying eggs and an open wound or soiled hair just happens to be available for 

them. ตวัอ่อนของแมลงวนั โดยปกติอาศยัแบบอิสระ แต่บางครั้งอาจบุกรุกเขา้ไปอยูต่ามบาดแผลท่ีผิวหนังหรือตามอวยัวะต่าง ๆ ของคนหรือสตัวไ์ดเ้น่ืองจากแมลงวนัวางไขไ่วต้าม

บาดแผล

3. Accidental myiasis =  a pseudoparasitosis when ingested larvae are present in feces or vomit without any clinical signs—

the larvae are not able to develop further in the intestines if they are eaten. ; House flies

ตวัอ่อนของแมลงวนัโดยปกติจะเจริญเติบโตในซากพืช-สตัวท่ี์เน่าเป่ือยหรือส่ิงปฏิกูลเท่าน้ัน  แต่เขา้สู่ Host โดยบงัเอิญ เชน่ปนเป้ือนน ้า อาหาร แลว้มีความสามารถทนต่อ

สภาพแวดลอ้มท่ีไม่เหมาะสมได ้แต่ไม่มีการเจริญเติบโต
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Flies: Myiasis: Type of myiasis
SDL



• Based on clinical presentation

1. Furuncular myiasis (subcutaneous) ; pustular lesions that resemble boils or furuncles.

2. Wound or traumatic ; superficial cutaneous

3. Creeping or migratory ; Commencing as a small itching papule, within a day or two a thin (1.5-mm wide) 

red, slightly raised, often tortuous line appears, which extends daily at an average of 1.5 cm, but may reach 

up to 30 cm daily

• Based on the site of larval invasion, or subsequent development in the host.

1. Cutaneous myiasis

2. Cavitary myiasis ; invade natural body cavities (e.g. ophthalmic myiasis, nasopharyngeal myiasis, 

auricularmyiasis, urogenital myaisis, oral myaisis) and internal organs (e.g. cerebral myiasis, 

gastrointestinal myiasis)
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Flies: Myiasis: Type of myiasis



• Based on clinical presentation

• Based on the site of larval invasion, or subsequent development in the host.

97

Flies: Myiasis: Type of myiasis

https://doi.org/10.1007/s11908-016-0537-6
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• The aim of treatment is to remove all the larvae.

• Covering the opening of the lesion by an oily ointment (e.g., paraffin) leads to suffocation 

of the larva and then it can be extracted manually more easily. 

• Debridement with irrigation

• Maggot infestation of the nose, eyes, ears, and other areas may require surgery if larvae 

cannot be removed via natural orifices.

• Treatment for secondary bacterial and fungal infections as needed.

99

Flies: Myiasis: Treatment
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Differentiation of maggot by
posterior spiracle of maggot

Medical entomology for students, 5th ed., Mike Service

Posterior spiracle

Peritreme

3 Sinuous slits, coiled like 

M letter 

Incompleted 

peritreme

Fat slits pointed to the button

Incompleted 

peritreme

straight slits, away from median line

LAB
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Biting flies
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Biting flies
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• Mosquitoes

• 3 Subfamiles

1. Subfamily : Anophelinae

Genus : Anopheles ยุงกน้ปลอ่ง

2. Subfamily : Culicinae

Genus : Culex ยุงร าคาญ

 : Aedes ยุงลาย

: Mansonia ยุงเสอื/ยุงแมนโซเนีย

3. Subfamily 

 : Toxorhynchitinae

105

Recall Gen III

Mosquitoes



• Local reactions

• Local pain, pruritus, and erythema are typical reactions

• The typical wheal-and-flare reaction is evident approximately 30 minutes after the bite.

• An indurated pruritic papule that peaks at two to three days and resolves over the ensuing days 

to weeks 

• Systemic allergic reactions

• Rarely, patients can develop classical anaphylaxis in response to mosquito bites, presenting 

with some combination of generalized urticaria, angioedema, wheezing, vomiting, hypotension, 

loss of consciousness, or other manifestations of anaphylaxis

106

Mosquito bites
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Ref: Physician’s guide to arthropods of medical importance by Jerome Goddard. 6th ed

Mosquito bites



Ref: Physician’s guide to arthropods of medical importance by Jerome Goddard. 6th ed



Ref: Physician’s guide to arthropods of medical importance by Jerome Goddard. 6th ed



How are arthropod bites diagnosed?

110

Differential diagnosis

The differential diagnosis for suspected arthropod bites and stings presenting with 

localized dermatological manifestations is extensive and includes;

๏ Contact dermatitis ๏ Drug eruption ๏ Mastocytosis    ๏ Bullous diseases  

๏ Eczema  ๏ Vasculitis  ๏ Erythema multiforme ๏ Viral exanthem 

๏ Cellulitis  ๏ Abscess  ๏ Impetigo    ๏ Folliculitis 

๏ Necrotizing fasciitis ๏ And many others …….

Ref: Insect Bites by Jim Powers; Rachel H. McDowell.



How are arthropod bites diagnosed?

111

Diagnosis of insect bites depends on History taking 

 ๏ The insect fauna in patient’s area

 ๏ It is very important to find out what the patient has been doing lately 

 (e.g., hiking, fishing, gardening, cleaning out a shed).

 ๏ Occupations and hobbies that increase arthropods exposure 

 (for example, forestry workers, hunters and hikers).

Other clues that might be helpful in diagnosing insect bites include;

 ๏ size, shape, and number of lesions and specific location on the body

Ref: Physician’s guide to arthropods of medical importance by Jerome Goddard.—6th ed.



How are arthropod bites treated?

• The ideal treatment is identification of arthropod and removal of its cause.

• However, such a response may be difficult, if not impossible, and patients should 

undergo treatment for symptoms while the source of the rash and lesion is sought.

• Mild topical steroids and systemic antihistamines for control of pruritus is recommended.

• Antibiotics for secondary infection is needed in some cases.

• Disinfection of all pets, along with fumigation of the home, may produce a dramatic cure. 

• Patients should apply insect repellent to the skin before they go outdoors.

112



Consider;

Vector biology

Vector habitat

Personal protection

using a combination of strategies

Vector control 

Recall Gen III



Summary ; After the class, students must know;

• General view of arthropod infestation : local reaction / hypersensitivity

• Specific view of each acari and insect bites ; biology of arthropods, where to find, 

clues for diagnosis, consequences after biting, treatment. 

• Pathognomic signs/ specific location on the body

• Vector-borne diseases of medical importance in Thailand.

• 2 hr of lecture = 10 MCQ
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Suggested reading

https://www.ncbi.nlm.nih.gov/books/NBK537235/

https://parasitewonders.blogspot.com/ 



Any questions ?? 

chatea@kku.ac.th 
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