Battling Chagas Disease:

Understanding Triatomine Bugs,
Transmission, and Military Readiness

MAJ Paul Alvarado Lenhart Mr. Josh Bast
Public Health Command, West Defense Centers of Public Health, Aberdeen



Disclaimer

* Any views or opinions presented herein are those
of the presenters and do not necessarily represent
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Chagas Disease "BEWARE OF THE CHINCH!

CHAGAS Sl DISEASE
Caused by Trypanosoma cruzi protozoan UNEBUBDNéBI}EnNE LIFE

Infection occurs primarily in the Americas 2
« ~7 million infected worldwide

Acute and chronic phases
« Chagoma
« Romana's sign

« 20-40% of untreated cases show chronic symptoms
« Cardiomyopathy
 Megacolon

 Megaesophagus




Trypanosoma cruzi life cycle
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Chagas Disease Transmission

Contact with feces of infected triatomine bugs

» Host scratches or smears parasite into bite, skin breaks,
eyes, mouth

* Ingestion of an infected bug

* Food and drink contaminated with parasite

* Pregnancy or childbirth from infected mother
 Blood or blood product transfusion

* Organ transplant

 Laboratory accidents




Latin American Chagas Disease Range
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US Chagas Disease Range
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First Report of Chagas Disease Vector Species Triatoma sanguisuga
(Hemiptera: Reduviidae) Infected with Trypanosoma cruzi in Delaware

Jennifer K. Petersnn,“ Juliana chu-s.,2 Charles R. E!aﬂletl,1 Nicole L. GU-tlclenker,EI Brian Kunkel,

Carrie Murphy,* and Antonio Alvarado®
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Hemiptera: Reduviidae: Triatominae

kissing bug, conenoses (US)
barbeiro, bicudo, chupao (Brazil)
vinchuca, chipo, pito, chinchorro, chirimacho, iquipito, chupon (Spanish-speakers)
bush chinch (Belize)




Triatomine Diversity

« 157 spp. in 18 genera
« 11 US species in Triatoma and Paratriatoma
* 14 spp. inAsia
« Pantropical species Triatoma rubrofasciata in Africa

« Triatoma, Rhodnius, Panstrongylus include most
Important vectors
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Triatomine Natural History

Hosts
* Woodrats (Neotoma spp.)
« Mammals, reptiles, amphibians, birds
« Some arthropod feeding

« Symbiotic proteobacteria
« amino acid supplement

Host seeking
« CO,
» Host odors
* Urine
« Water vapor
* Body heat

Movement
» Positive thigmotaxis
« Cryptic, immature masking camouflage in nymphs
« Aggregation pheromones
« Adult dispersal flights

Environmental Factors
» Sylvatic / Peri-domestic / Domestic



Triatomine ldentification

PRONOTUM

No easy synapomorphic morphology trait,
Instead combinations of characteristics

* Reduviidae
+ Distinct neck
« Short rostrum does not extend beyond prosternum
 Stridulatory sulcus on prosternum
« Two simple elongate membranal cells on hemelytra

CONNEXIVUM

R

HEMELYTRON ——

« Triatominae
* No well-developed interocular sulcus

R, e e Lmm STRIDULATORY \ ; . PROSTERNUM
« Laterally inserted antennae s SR PEAIEA acerasom
« Straight rostrum held close to the head in rest ‘ FORE COXA A
« Membranous articulation allowing upward flex ' MESOSTERNUM
* No dorsal abdominal scent glands 4 > Tlesnmimet s | “

* Blood-feeders

7
TUBE
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Species identification

). Paratriatoma hirsura. A. Head and pronotum. B. Head, side view. C. Idem, different specimen.
, lateral portion. E. Dorsal connexival plates with lateral portion of urosternites. F. Head, dorsal
view, specimen different from that figured in A. G. Fore femur.

KEY TO THE SPECIES OF Triatoma'

. Adults micropterous (figs. 177B, C; 179B); sec-
ond antennal segment with many setae con-
spicuously longer than diameter of segment
(fig. 6G); general color dark brown or black,
with connexivum and adjacent lateral por-
tions of uromeres red, red area continuous or
interrupted by dark markings between inter-
segmental sutures .......... spinolai (part) h " | h _ .

Adults macropterous, rarely brachypterous .. .2 N On teC n ICa S Ort CUt-

. Legs with conspicuous light and dark areas . .
(figs. 44, 60D; 74, 75, 76C; 88, 90B; 106, use Al mobile apps:
119, 120, 166, 174, 175, 176C; 181, 182) 3

Legs with all segments, except tarsi, uniformly
colored, in most cases dark; very rarely
femora apically with very small light-colored
spotorannulus . ........... ... ... ..., IDENTIFY

. Pronotum black, lateral margins and submedian LIVING THINGS
carinae red (figs. 181, 182); tibiae yellow
except dark apex, strongly contrasting with

black femora ............... tibiamaculata
Pronotum with color pattern different, or en- see g
tirely dark; color pattern of legs not as above
. Large species (28 mm.); anteocular region al- by iNaturalist
most 5 times as long as postocular (figs.
106, 107A); pronotum (fig. 106) brown,
with 1+1 yellowish spots near humeral an-

ad on the

> éoééle Play . Abp Store

!Spanish version of key, p. 468; Portuguese version, p.
487.




Kissing bug look-alikes

Triatominae




Common US kissing bug look-alike examples

Reduvius personatus Leptoglossus occidentalis Acanthocephala terminalis
masked hunter Western conifer seed bug Leaf-footed bug

Anasa tristis Apiomerus spp.

Sqush bug Bee assassins Sinea diadema

Spined assassin bug
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Risks, Survelllance, Prevention, and
Pest Management




Risk to Military Readiness

« Acute disease risk to Military working dogs
« High exposure risk due to ingestion of bug or wound
licking
« Sudden death possible in acute phase

« Chronic infections monitored but dog is retained in
service

e Chronic disease risk in human service members
* Exposure during austere exercises and operations
* Infested buildings, open windows/tents, bivouacking
* Food safety
* Blood transfusions

* Not immediately affect missions
» Medical separation from service possible
 Loss of highly trained experienced Soldiers




CONUS risk
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* Light sheet/light trap

* Woodrat nest deconstruction
 Misc. habitat searches /

s












Citizen Science
Wowse | Guide | TO Mosoert | Recest Trass | Toress  Dosete  Wels

el Ty 2 Gede - mres bt Smseds o lomis e 2 Sema. Choaties, v Sdich o6 M (Moo by s by s
T 9 dmame = : . =gy ric

v Vg Genus Triotome  Blocdsucking Commnoses

S ut 4 L

s

Naturalist ¢

@ bugo Observations ’

20 1,233 4112
SPeCIES @  JOENTIFIENS ® | oesehvess

The Woeld

iInaturalist.org



Prevention:
ldentify high risk lodging/bivouacs

* Dilapidated buildings with ‘refugia’
* Mud bricks
« Wood or thatched roofs
« Wall voids
* Signs of animal infestation

 Outdoor lights

* Open air buildings near natural habitat
« Animal burrows and nests

« Domestic animals present




Prevention:

DoD Insect Repellent System

* When used, the system can provide nearly complete protection.

* The system brings three components into a unified approach to protection.
DOD INSECT REPELLENT SYSTEM

Insect repellent Properly worn IR3535 applied Insect repellent
treated uniform uniform to exposed skin treated bed net

Use ALL elements for maximum protection



Prevention:
DoD Insect Repellent System

eect S e
- e
3 : 0 iEE

DEET-Based Repellents DEET Alternatives

Skin Repellents Clothing Repellent / Insecticide (Permethrin)
« 25 - 33% DEET in lotion or spray (10-12 hrs protection*) * Most military uniforms are factory treated
« 20% Picaridin (8 hrs protection*) * 0.5% permethrin pump and aerosol
« 20% IR3535 (8 hrs protection*) * Protection for 6 weeks or 6 launderings

*For full list of products visit the Armed Forces Pest Management Board website



Integrated Pest Management

Cultural
« Education on the disease and risk
* Inspections and surveillance
» Sleeping in well maintained buildings

rmed Forces Pest Muanagement "
Fechmioal Guide Nea. 26

- Harborage removal i B
. . other Arthropods
° P hySICaI/M eCh an I Cal of Military Significance

« Sealing entrances to structures
« Use of bed nets in austere environments
* Proper wear of the uniform

* Biological
i N/A =

* Chemical = Insecticide
* Repellants Field Trial

« Residual insecticide sprays DO NOT TOUCH
» No US listed products, synthetic pyrethroids in Latin America i
« Crack and crevice treatments
« Temporary fix
» Resistance in areas of Latin America
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Questions?



Case Study Exercise

 The Joint International Exercise ‘Iron Woodrat 2025’ with
Atropia will take place in areas with endemic Chagas Disease
transmission.

» As part of pre-operation medical planning you are briefed about
various parts of the operation.

* |dentify high risk areas and activities

« What kissing bug surveillance if any will you do?

« What pest management tools would you use and where?

« How would you communicate the risks to the involved US units?



L . . - " 4 o™ E 2o B
: s B T )

MWD kennel, chain-link cages,
local mascot animals

" 3 o

g o) LS 5 4 - ¢
RSy 4 o< A ) > e < ﬁ 5o
3 . - .
“ie o 2 \\_. ] . by by
Lon. 3 - ~J o \\ J 2
U Y _l" . » 2
. e . @ P .
" RIS ANY N
i - ~ o
’ \ d

Operafipr?ﬁea
ghouse-if;.t_gwg;.;ﬁ '3

X
J

.. Troops using old
E.gbarn as an

" Observation Post '

ois
Troop-lodging
tentssnzopen fiel | -
‘;“f‘ & : g . range v Y

/ ; Small arms training =

~ \_ :A-a."y \ ’\‘V \\ 3
- Veterinary training
. atlocal clinic™

v
gt




S1:"_

nIEn
LR |
] ]
L
Hime
FREEC) ]
-
] L
L 4
=
r y
#
e o il B £ Y 1 Eas ] A ’ _"f;::’ 2 s : s B ;'.ﬁ::’-""m. » 4?;‘-,& t—:dr‘... %
MWDkennel ,"ch__ain-link cage 5 : '

Troop lodging at
old barracks

——

local mascot animals

| Special Operations

& team house in town



Opposition Force bi
in‘'woods overnightin
for ambush

i R e el ek S =y R il 5 A S

Veterinary,tréining

at local clinic -

. Troops using old barn
‘, i LJ as an Observation Post




L . . - " 4 o™ E 2o B
: s B T )

MWD kennel, chain-link cages,
local mascot animals

" 3 o

g o) LS 5 4 - ¢
RSy 4 o< A ) > e < ﬁ 5o
3 . - .
“ie o 2 \\_. ] . by by
Lon. 3 - ~J o \\ J 2
U Y _l" . » 2
. e . @ P .
" RIS ANY N
i - ~ o
’ \ d

Operafipr?ﬁea
ghouse-if;.t_gwg;.;ﬁ '3

X
J

.. Troops using old
E.gbarn as an

" Observation Post '

ois
Troop-lodging
tentssnzopen fiel | -
‘;“f‘ & : g . range v Y

/ ; Small arms training =

~ \_ :A-a."y \ ’\‘V \\ 3
- Veterinary training
. atlocal clinic™

v
gt




Case Study Exercise

« Joint International Exercise ‘Iron Woodrat 2025’ in Atropia
 Endemic Chagas Disease transmission

 Deliverables
* |dentify high risk areas and activities
* What kissing bug surveillance if any will you do?
« What pest management tools would you use and where?
« How would you communicate the risks to the involved US units?
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Reach-back support

 Armed Forces Pest Management Board
* https://www.acq.osd.mil/eie/afpmb/contactus.html

 Defense Centers for Public Health-Aberdeen
* https://ph.health.mil/Pages/Contact.aspx

» Defense Centers for Public Health-Aberdeen
* https://ph.health.mil/topics/entomology/vbd/Pages/Chagas.aspx

* Public Health Command, West
 Mr. Walter Roachell, walter.d.roachell.civ@health.mil
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