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Pentastome evolution 
• Evolutionary stasis in body form/plan >400 my 
• 125 pentastome spp. 
• 25 genera characterized into two orders

• Cephalobaenida (2 families) and the 
Porocephalida (7 families) 

• Gap in our crustacean knowledge

Walossek and Muller 1994; Riley, 1986



Pentastome biology 

Penn et al, 1942.; Drabick et al., 1987



Pentastome diversity

• Direct life cycles 
• Yelirella petauri
• Reighardia sternae

• 2-host life cycles 
• 3-host life cycle

Life cycle of Porocephalus crotali. Esslinger et al., 1962. 
The Journal of Parasitology© Chris Wood



Pathogenesis
• Commonly asymptomatic in hosts with co-

evolutionary history
• Migration + exuviation + death can lead to
• Lesions and hemorrhaging 
• Necrosis and inflammation 

• In naïve hosts
• Occlusion of the air passages 
• Pneumonia, anorexia, septicemia 

• Captive and domestic animals 
• All cases of human pentastomiasis are zoonotic

Adams et al., 2001; Pereira et al., 2010; Dechkajorn et al., 2016 



Native pentastomes in North America

Levisunguis & Alofia spp. Sebekia missipiensis Porocephalus crotali Kiricephalus coarctatus

Christofferson and Assis, 2013

Z.E. Perelman Z.E. Perelman Z.E. Perelman B.S. Stegenga



Invasive pentastomes in 
the southeast 

• Raillietiella indica
• Raillietiella teagueselfi
• Raillietiellia orientalis

Riley, 1986



Raillietiella orientalis
Female size range: 20-100 mm 
Male size range: 8-15 mm



Problems in 
native snakes

• Intense infections (>100 
females in the lung)
• Pneumonia
• Sepsis
• Associated with mortality 

and morbidity events in at 
least 6 species
• Potentially associated with

• Mechanical restraint 
• Population declines



Range expansion beyond Burmese Pythons

2017-2019
>150 km northward expansion 

Walden et al., 2019 



Range expansion beyond Burmese Pythons

Yellow square: Infected
Black Square: Not infected
Red: Python population core
Orange: Python invasion front

Miller et al., 2020



Intermediate hosts facilitate the spread

Palmisano et al., 2022

Eggs pass with the feces of 
infected snakes

Eggs are ingested and 
develop into larvae in 

invertebrates
Larvae are ingested 

with infected 
invertebrates and 

continue to develop



EST 2022



Data collection 
~450 snake dissections, ~80 fecal samples, ~250 cloacal swabs 
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Leveraging SLAM

• Prevalence
• New host records
• Expansion of range
• 7 pet trade detections 
• Resources
• PCR assay

• Broad scale detection
• Website and publications

• Community science and engagement 
• Open access 

• Outreach 
• Presentations, flyers, brochures

Sample Type Positive 
Control 
(Proportion 
amplified)

Negative 
Control
(Proportion 
amplified)

PPV NPV Sensitivity Specificity

Pentastomes
(adults & 
larvae

52/53 0/50 100% 98% 98.1% 100%

Feces 43/44 0/24 100% 96% 97.7% 100%

Cloacal Swabs 13/60 0/99 100% 67.8% 21.7% 100%

Palmisano et al. 2025, accepted to Frontiers in Amphibian and Reptile Science 



Native species infected 
(Colubridae)

• Pantherophis alleghaniensis, guttatus
• Thamnophis sirtalis, sauritus
• Lampropeltis getula, elapsoides
• Coluber constrictor
• Masticophis flagellum
• Drymarchon couperi

Photos by Ben Stegenga

Photo by Ben Stegenga

Bogan et al., 2019; Miller et al., 2020; Palmisano 
et al., submitted to Journal of Wildlife Diseases



Native species infected 
(Natricidae + Dipsadidae)

• Nerodia floridana, fasciata, 
taxispilota, clarkii
• Farancia abacura

Z.E. Perelman

B.S. Stegenga

Miller et al., 2020; Horvath et al., in press



Native species 
infected 
(Viperidae + 
Elapidae)

• Agkistrodon conanti
• Crotalus adamanteus
• Sistrurus miliarius
• Micrurus fulvius

Metcalf et al., 2019; Farrell et al., 2019; Miller et al., 2020; Palmisano et al., submitted Z.E. Perelman

B.S. Stegenga



Prevalence in native snakes of Florida
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In comparison to native pentastomes in 
Florida

•22% of A. conanti
•17% of Crotalus adamanteus

Porocephalus 
crotali (1-11 
individuals)

•Only 2 (~5%) Nerodia fasciata 
found with 1 individual 

Kiricephalus 
coarctatus



Prevalence across regions R. orientalis range in 2022
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Prevalence across regions R. orientalis range 2025
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Threats to continue

• In captivity
• Outdoor enclosures
• Trade

• In the wild
• Synanthropic hosts
• No limitation to spread

• Eggs viable after 
desiccation
• Large breadth of 

intermediate & 
definitive host species

Palmisano et al., 2022; Palmisano et al., 
2025; Palmisano et al., submitted to JWD



©2007 Esteban Alzate.

iNaturalist user: Shinde33066 Copyright (c) 1998 Richard 
Ling/GFDL

African Rock Python Brown Basilisk Tokay Gecko

Knight Anole Boa Constrictor Black & White Tegu

At least 7 invasive species serve as definitive hosts of R. orientalis + at least 5 invasive species 
serve as intermediate hosts

Palmisano et al., submitted to JWD



Management implications 
• Multi-pathogen surveillance across the southeast
• Restriction of trade for Florida reptiles



Where to find us • SLAM IG @SLAM.Conservation
• Sistrurus research IG @FL.Simiba

SLAM Website QR J
Unfortunately, Ro could be in 
your neighborhood!


