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I. PREFACE AND ACKNOWLEDGEMENTS

Disease Vector Ecology Profiles (DVEPs) are concise summaries that focus on 
vector-borne and other military diseases that occur in specific countries. DVEPs focus 
on vector-borne diseases and emphasize essential epidemiology, and vector bionomics 
and behavior, and pesticide resistance. DVEPs are not meant to serve as scientific 
documents but rather as synopses of relevant entomological and arthropod-borne 
disease information. A selected bibliography of pertinent diseases and disease vector 
literature is included for a more detailed analysis.

DVEPs are compiled from open source, unclassified scientific literature to provide a 
historical profile of disease epidemiology for selected geographical areas. The 
epidemiology of arthropod-borne disease is dynamic, and incidence and prevalence are 
constantly changing. This is especially true now as the world becomes more connected 
and is undergoing rapid development and both ecological and climatological change. 
This document should be supplemented with recent information on foreign public health 
status and medical developments. Component medical department activities may have 
updated regional information for their areas of responsibility. Current disease risk 
assessment and additional information on parasitic and communicable disease, and 
other aspects of medical intelligence can be obtained from the National Center for 
Medical Intelligence (NCMI)(https://www.ncmi.dodiis.mil/). Updated species lists can be 
obtained from the Walter Reed Biosystematics Unit (https://www.wrbu.si.edu/) at the 
Smithsonian, through open sources. Individuals possessing additions, corrections, or 
suggestions are encouraged to communicate this information to the Director of 
Information Services at the Armed Forces Pest Management Board (AFPMB). In 
addition to DVEPs, the AFPMB can provide information on pest management, medical 
entomology, and pesticide toxicology.

The epidemiology of arthropod-borne diseases is constantly changing, especially in 
developing countries that are undergoing rapid economic development, ecological 
changes, and those areas experiencing migrations of large refugee populations as a 
result of civil strife, or natural disasters that require humanitarian assistance. Therefore, 
DVEPs should be supplemented with recent information on foreign public health status, 
environmental, political, and economic changes affecting disease risks, and historical 
and current medical events. DVEPs are designed to complement documents produced 
by the NCMI and every effort is made to ensure their accuracy. Please provide 
additions, corrections, or suggestions to Chief, Strategy and Information Division at 
(301) 295-7476, DSN 295-8310/7476 or the AFPMB Webmaster, 
osd.pentagon.ousd-atl.mbx.afpmb@mail.mil, or by way of the AFPMB webpage at 
https://www.acq.osd.mil/eie/afpmb/contact_us.html.  
 
Current Information: Current disease risk assessments, additional information on 
parasitic and infectious diseases, and other medical intelligence can be obtained from 
NCMI, Fort Detrick, Frederick, MD 21701, 301-619-7574, DSN 312-343-7574, ncmi_
ops@dodiis.mil, 

https://www.ncmi.dodiis.mil/
https://www.wrbu.si.edu/
https://www.acq.osd.mil/eie/afpmb/contact_us.html
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https://www.ncmi.dodiis.mil/.  

Information on disease vectors, pest management, insecticide resistance, and other 
aspects of operational pest control can be requested from the Navy Entomology Center 
of Excellence (NECE), Naval Air Station Jacksonville, Jacksonville, FL 32212, 
904-542-2424, usn.jacksonville.naventoctrjaxfl.list.operational-forces-support@mail.mil, 
https://www.med.navy.mil/Navy-Marine-Corps-Public-Health-Center/Field-Activities/Na-
vy-Entomology-Center-of-Excellence/ or APHC at usarmy.apg.medcom-aphc.mbx.pes-
ticide-resistance-monitoring@mail.mil, https://phc.amedd.army.mil/topics/envirohealth/
epm/Pages/default.aspx. 

Disclaimer: Trade names are used in this document to provide specific information 
and do not imply endorsement of the products named or criticism of similar ones not 
mentioned. Mention of trade names does not constitute a guarantee or warranty of the 
products by the Armed Forces Pest Management Board (AFPMB), the Military Services, 
or the Department of Defense (DoD).

This edition was produced by HM2 Daniel Ealey, LTJG Victoria Wong, LT James 
Brennan, and LCDR Alister Bryson, Operational Forces Support Department, Navy 
Entomology Center of Excellence (NECE), NAS JAX, Jacksonville, FL. 

https://www.ncmi.dodiis.mil/
https://www.med.navy.mil/Navy-Marine-Corps-Public-Health-Center/Field-Activities/Navy-Entomology-Cen
https://www.med.navy.mil/Navy-Marine-Corps-Public-Health-Center/Field-Activities/Navy-Entomology-Cen
https://phc.amedd.army.mil/topics/envirohealth/epm/Pages/default.aspx.  
https://phc.amedd.army.mil/topics/envirohealth/epm/Pages/default.aspx.  
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II. OVERVIEW OF TAIWAN

Geography

Taiwan (formerly known as Formosa and now formally known as the Republic of China, 
(ROC) is in East Asia, approximately 350 mi. (563 km) southwest of the Japanese island 
of Okinawa and approximately 230 mi. (370 km) north of Luzon Island of the Philippines 
(Figure 1). The People’s Republic of China (PRC), which considers Taiwan part of its 
territory, lies to the west at approximately 110 mi. (177 km) Taiwan shares maritime 
borders with Japan, the Philippines and the PRC.

Taiwan is in the Northern Hemisphere; the Tropic of Cancer crosses the island 130 mi. 
(209 km) south of Taipei and 55 mi. (89 km) north of Kaohsiung. The ROC, including the 
main island of Taiwan and other smaller outlying islands (e.g. Kinmen), covers 
approximately 22,488 mi² (58,244 km2). The main island, Taiwan (approx. 245 mi. (394 
km) long by 89 mi. wide (143 km)), accounts for all but a tiny part of the country’s land 
area. It’s slightly bigger than the state of Maryland and slightly larger than the country of 
Belgium.

The western half of Taiwan receives abundant rainfall and the terrain is mostly flat 
(Figure 2), thus suitable for farming. Mountain ranges run almost the entire length of the 
island, with 258 peaks higher than 9,800 feet (2987 meters). 

Figure 1. Regional Map of Taiwan
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Figure 2. Satellite image showing topography of Taiwan

Climate

Because of Taiwan’s dramatic topography, the country’s climate varies considerably 
from one part of the island to another. In most places, typical daytime temperatures 
range from 68 to 77°F (20 to 25ºC) and are only slightly cooler at night.

During the winter months, the northern part of the main island can dip below 50°F 
(10ºC), but on summer afternoons it can reach temperatures around 95°F (35ºC). Cities 
south of the Tropic of Cancer, which crosses Taiwan near Chiayi City, tend to stay warm 
and winters in this region are dry and sunny.

Rainfall also varies depending on location. The wettest locations are near Taipei which 
typically receives an annual amount of 236 in. (599 cm) of precipitation. The rainy 
season runs from June - August. In the south, the wet season is much more 
pronounced; three-quarters of Tainan’s annual rainfall comes between late May and late 
August. Taiwan’s minor islands tend to stay dry throughout the year. Snowfall can be 
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found during the winter months amongst Taiwan’s highest mountains. 

Typhoons are an occasional hazard. Most arrive in late summer, and even if they don’t 
hit Taiwan directly, they are likely to bring heavy rains which can disrupt daily life and 
make travelling in the mountains inadvisable. 

Taiwan is UTC+8 and fall under China Standard Time (CST) (13 hours ahead of 
Washington, DC, during Standard Time). 

Population

Taiwan’s population of approximately 23.4 million is concentrated in the western 
lowlands, with the main cities of Taipei, New Taipei, Taoyuan, Taichung, Tainan and 
Kaohsiung accounting for over 15 million people (Figure 3). More people live in the 
north than the south, and the population of the western half outnumbers that of the east 
by over ten to one. Due to its land size and population, Taiwan is one of the most 
densely populated countries in the world.

Figure 3. Map showing major cities of Taiwan
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US – Taiwan - PRC Relations

The official stance on the US’ relations with Taiwan can be found in House Resolution 
2479 (Taiwan Relations Act) passed during the 96th Congress (1979-1980). Further 
information can be found at 
https://www.congress.gov/bill/96th-congress/house-bill/2479.

https://www.congress.gov/bill/96th-congress/house-bill/2479.
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III. DISEASE RISK SUMMARY

Based on the NCMI Infectious Disease Risk Assessment, Taiwan is Intermediate Risk 
for infectious diseases. Without force health protection measures, mission effectiveness 
will be seriously jeopardized. Of note, Taiwan does have their own Centers for Disease 
Control (CDC) analogous to the US’ own Centers for Disease Control and Prevention.
The Taiwan CDC has a website and material that are in both English and Mandarin 
Chinese. The English version of the website can be accessed at 
https://www.cdc.gov.tw/En.

Due to its latitude, peak vector-borne disease transmission typically occurs between 
March and December in lower elevations. At higher elevations vector-borne disease 
transmission is less common. Environmental and ecological conditions exist throughout 
Taiwan that support large populations of arthropod vectors, including ticks and 
mosquitoes.  

A variety of vector-borne diseases occur at low or unknown levels throughout the 
country. Individually, most of these diseases are likely to affect only a small percentage 
of personnel. However, the combined risk is higher, and many have the potential to 
cause prolonged illness and death in some cases. In addition to disease transmission, 
some of the arthropods in the region can significantly disrupt the mission due to 
distraction and annoyance, painful stings, skin irritation, and secondary infection. No 
one method will absolutely prevent the spread of vector-borne diseases. Rather, a 
combination of both individual and unit level countermeasures is required.

Table 1 below indicates the relative human health risk posed by a number of 
vector-borne diseases known to occur in Taiwan according to NCMI’s Infectious 
Disease Risk Assessment. Other vector-borne diseases such as chikungunya have 
been reported by Taiwan’s CDC but at very low levels, with most cases confirmed as 
imported (Chou et al., 2020).

Table 1. Disease Risk Summary for Taiwan
Risk Level Risk Period Typical Severity

Mosquito-Borne Diseases
Japanese encephalitis High Year-round

(peak Mar - Dec)
Very Severe

Dengue fever Intermediate Year-round
(peak Mar - Dec)

Moderate

Tick-Borne Diseases
Lyme disease Intermediate Year-round

(peak Mar - Dec)
Moderate

Gastroenteric Diseases
Diarrhea-bacterial Intermediate Year-round Mild
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Diarrhea-protozoal Low Year-round Moderate
Diarrhea-cholera Low Year-round Moderate
Zoonotic, Airborne, and Other Diseases of Note
Hantavirus hemorrhagic 
fever with renal syndrome

Intermediate Year-round Very Severe

Leptospirosis Intermediate Year-round
(peak Mar - Dec)

Moderate

Q Fever Intermediate Year-round Moderate
Soil-transmitted helminths 
(hookworm, strongyloidiasis, 
cutaneous larva migrans)

Intermediate Year-round Mild

Typhus – mite-borne (scrub 
typhus)

Intermediate Year-round
(peak Mar - Dec)

Moderate

Brucellosis Low Year-round Severe
Rabies Low Year-round Very Severe
Typhoid and Paratyphoid Low Year-round Moderate
Typhus – flea-borne (murine 
typhus)

Low Year-round Moderate

Risk 
(in absence of countermeasures)

High Intermediate Low
Potentially high impact on 
operations because disease 
affects large percentage of 
personnel or causes severe 
illness in a smaller 
percentage.

Intermediate impact on operations 
because disease affects smaller 
number of personnel or causes 
mild symptoms. Also includes 
diseases present at unknown 
levels that could degrade 
operations under some conditions.

Minimal impact on 
operations due to 
low likelihood of 
cases.

Typical Severity
Mild Moderate Severe Very Severe

< 72 hours sick in quarters 
or limited duty, no 
hospitalization

1-7 days of 
inpatient or 
supporting care 
required, 
followed by 
return to duty.

Hospitalization 
or 
convalescence > 
7 days, typically 
evacuated

Intensive or 
tertiary care 
required, significant 
morbidity or 
mortality, or 
delayed mortality
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IV. DISEASE TRANSMISSION NOTES

Mosquito-borne Diseases
Japanese encephalitis (JE)
Pathogen Vector/Transmission Disease & Vector Ecology
Virus:
Japanese encephalitis virus 
(JEV): Flavivirus (single 
serotype w/ 5 distinct 
genotypes – I, II, III, IV, & 
V)

Typical Incubation Period: 
5 - 15 days

Risk to US Personnel: 
- Risk present, a small 
number of cases annually. 
Potential disease rates, up 
to 1% of personnel could 
be affected per month 
under worst case 
conditions.
- Most infected are 
asymptomatic. However, 
those that are symptomatic 
may exhibit mild to 
moderate febrile illness, 
which may require inpatient 
care for 1-7 days, followed 
by return to duty. Estimated 
1 in 250 cases are 
severe resulting in long 
term sequelae and 
potentially death. 
Supportive care is only 
treatment.
- According to Taiwan’s 
CDC they experience 20-30 
annual sporadic cases per 
year.

Primary:
Culex tritaeniorhynchus

Secondary:
Culex fuscocephala
Culex vishnui

Typically maintained in a 
mosquito-pig-mosquito 
zoonotic transmission 
cycle. Evidence that it is 
also maintained in a 
mosquito-bird-mosquito 
zoonotic transmission cycle 
(Hameed et al., 2021). 
Humans are a dead end 
host as they do not develop 
high viremic loads to infect 
mosquitoes via bloodmeal.

Distribution: 
Island wide 
(primarily in rural and 
peri-urban areas)

Seasonal Abundance: 
Year round
(Primarily May – October; 
Peak in June - July)

Biting Habits: 
Highly attracted to humans 
outdoors from dawn till 
dusk. Culex spp. are active 
dusk to dawn, and feed 
indoors and out.

Larval Habitat: 
Culex spp. can be found 
in artificial containers and 
man-made impoundments 
including open ponds, 
ditches and drains with 
human or animal sewage.  
Culex tritaeniorhynchus 
and Cx. vishui mainly breed 
in rice paddy fields and 
irrigation ditches in Taiwan.

Disease Reservoir:
Intermediate host: 
Mosquitoes (Pri: Cx. spp.) 

Reservoir hosts:
Swine (wild and domestic)
Birds 
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- Taiwan has a robust JE 
vaccination program.

Vaccine and/or 
Chemoprophylaxis:
There is an effective 
vaccine available to service 
members.

Vaccine required for the 
following countries and 
groups per INDOPACOM: 
Korea, SOF and III MEF. 
Required in Japan for 
PACFLT and PACAF in 
addition to those previously 
listed.Recommended for all 
others.

Dengue fever
Pathogen Vector/Transmission Disease & Vector Ecology
Virus: 
Dengue virus (DENV) is a
Flavivirus and there are 
four distinct serotypes (I, II, 
III, and IV)

Typical Incubation Period:
4 - 7 days  

Risk to US Personnel: 
- Risk present, with 
potential attack rates per 
month <1% in worst case 
scenario (risk varies by 
location).

Primary:
Aedes aegypti

Secondary:
Aedes albopictus

Maintained in a 
mosquito-non-human 
primate-mosquito zoonotic 
transmission cycle. Within 
the urban cycle of 
transmission it is 
maintained in a 
mosquito-human-mosquito 
cycle. 

Distribution: 
Island wide, but heaviest in 
the south 

Seasonal Abundance: 
Seasonal 
(April through October)

Biting Habits: Aedes spp. 
are highly attracted to 
humans outdoors from 
dawn until dusk, but will 
have reduced activity 
during the hottest hours of 
the day. Aedes aegypti will 
rest indoors during the day 
and will bite people indoors 
if able. Aedes albopictus 
will also feed indoors if 
opportunity arises.
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- More than 95% of 
indigenous cases in the 
tropical counties of Tainan, 
Kaohsiung, and Pingtung 
on the south and southwest 
of the main island. 
Travel-associated cases 
may sporadically appear in 
the north of the island.
- Most infected are 
asymptomatic. However, 
those that are symptomatic 
may exhibit mild to 
moderate febrile illness, 
which may require inpatient 
care for 1-7 days, followed 
by return to duty. 
Symptomatic personnel 
should be monitored for the 
development of the 
hemorrhagic form of 
the disease and treated 
promptly if it develops. 
Supportive care is the only 
treatment.
- According to Taiwan’s 
CDC, there is an annual 
average of around 400 
locally-acquired cases, 
usually peaking in 
September.

Vaccine and/or 
Chemoprophylaxis:
No vaccine or 
chemoprophylaxis for 
humans.  

Larval Habitat: Aedes 
aegypti are found in a wide 
variety of manmade 
containers. Breeding sites 
can be extremely cryptic 
since any vessel that allows 
for pooled water lasting at 
least two weeks can host 
larvae. Aedes albopictus 
can breed in tree holes, in 
water reservoirs in urban 
areas, and also manmade 
containers.

Disease Reservoir:
Intermediate host: 
Mosquitoes (Pri: Ae. spp.)

Reservoir hosts: 
Humans
Non-human primates
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Tick-borne Diseases
Lyme disease 
Pathogen Vector/Transmission Disease & Vector Ecology
Bacteria:
Borreliella burgdorferi 
sensu lato complex and B. 
burgdorferi sensu stricto  

Typical Incubation Period: 
3 – 30 days

Risk to US Personnel: 
- Some cases (~1% per 
month attack rate).
- Localized stage signs and 
symptoms include 
erythema migrans (bullseye 
rash), flu-like symptoms, 
and lymphadenopathy.
- As illness progresses 
multiple secondary 
annular rashes may 
occur, migratory and 
transient arthritis and 
effusion in one or multiple 
joints, cardiac 
abnormaltities and 
potentially myocarditis or 
pericarditis. Later stages of 
infection can include 
neurologic manifestations 
such as Bell’s palsy, 
meningitis, cognitive 
difficulties, and motor and 
sensory 
radiculoneuropathy.

Vaccine and/or 
Chemoprophylaxis:
No vaccine for humans. 
Treatment includes 
antibiotics.

Suspected vectors:
Ixodes granulatus
Haemaphysalis longicornis
Haemaphysalis bispinosa

Distribution: 
Rural areas

Seasonal Abundance: 
Year-round
(peak May – October)

Larval Habitats: 
Immature ticks are found 
on and off the host, in the 
environment. All of the 
suspected vectors are  
three-host ticks where 
larvae, nymphs, and adults 
feed on different hosts. 
Once fed, immature ticks 
will drop off host and seek 
refuge, usually in leaf 
litter, to molt to the next 
life stage. Once molting is 
complete they will seek out 
a new host.

Disease Reservoir:
Rodents (Rattus losea), 
lagomorphs and birds. 
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Gasteroenteric Diseases with Potential Associated Vector Involvement

Bacterial diarrhea
Pathogen Vector/Transmission Disease & Vector Ecology
Shigellosis, Cholera and 
other bacterial Diarrhea      
Shigella dysenteriae
Escheria coli 
Campylobacter jejuni
Samonella typhi 
Vibrio cholerae

Typical Incubation Period: 
Variable. Usually 1 – 3 
days.

Risk to US Personnel: 
- Risk present, cases can 
be high (11 - 50% per 
month attack rate).
- Public health 
infrastructure necessary to 
ensure safe water and food 
may be inadequate in more 
rural regions. 
Personnel should consume 
bottled or treated water 
only and avoid food from 
street vendors. Personnel 
should  take precautions to 
keep flies away from food, 
properly dispose of waste, 
and keep waste containers 
covered. Personnel should 
be vaccinated against 
typhoid fever prior to 
deployment.

Ingestion of contaminated 
food and water. Filth flies 
and cockroaches can serve 
as mechanical carriers. 

Service members should 
only eat and drink from 
approved sources.

Distribution: 
Countrywide

Seasonal Abundance: 
Year-round

Larval Habitats: 
Filth Flies:
Maggots develop in 
decomposing organic 
material such as feces or 
carrion. 

Cockroaches:
Nymphal cockroach 
develop in areas with high 
organic debris with ready 
access to food, water, 
shelter and warmth.

Disease Reservoir:
Mammals, including 
humans, and birds.
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Vaccine and/or 
Chemoprophylaxis:
Vaccine available for 
typhoid fever.  
None for others. No  
chemoprophylaxis.

Treatment with antibiotics.

Protozoal Diarrhea
Pathogen Vector/Transmission Disease & Vector Ecology
Protozoa:
Entamoeba histolytica    
Cryptosporidium spp.
Giardia lamblia 

Typical Incubation Period: 
7 - 14 days

Risk to US Personnel: 
- Risk present, small 
number of cases (<1% per 
month attack rate).
- Common symptoms, 
which appear one to three 
weeks after exposure, 
include diarrhea, nausea, 
stomach cramps, gas, 
fatigue, weight loss, fever 
and possible dehydration.

Vaccine and/or 
Chemoprophylaxis:
No vaccine or 
chemoprophylaxis.

Treatment is with 
anti-parasitic drugs such as 
nitazoxanide
(cryptosporidium), and 
metronidazole 
(giardia and E. histolytica) 

Protozoal diarrhea is 
caused by the ingestion of 
cysts in contaminated food 
or water. Mechanical 
transmission by flies and 
cockroaches is possible.  
Can transmit person to 
person where proper 
sanitation is not 
maintained.

Service members should 
only eat and drink from 
approved sources.

Distribution: 
Countrywide

Seasonal Abundance: 
Year-round

Larval Habitats: 
Filth Flies:
Maggots develop in 
decomposing organic 
material such as feces or 
carrion. 

Cockroaches:
Nymphal cockroach 
develop in areas with high 
organic debris with ready 
access to food, water, 
shelter and warmth.

Disease Reservoir:
Rodents, humans, birds, 
and livestock
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Zoonotic, Airborne, and Other Diseases of Note
Brucellosis
Pathogen Vector/Transmission Disease & Vector Ecology
Bacteria: 
Brucella melitensis, 
Brucella abortus, Brucella 
suis and Brucella canis all 
produce disease in human 
and animal populations.

Typical Incubation Period: 
14 -28 days

Risk to US Personnel: 
- Risk present, extremely 
rare cases (<0.01% per 
month attack rate).
- Brucellosis typically 
causes flu-like symptoms, 
including fever, weakness, 
malaise and weight loss.
- Can be transmitted 
through consumption of 
unpasteurized dairy 
products, inhalation of 
airborne agents, or through 
direct contact of infected 
bodily fluids of animals. 
May be transmitted via 
arthropod vectors but more 
research needs to be done.

Vaccine and/or 
Chemoprophylaxis:
Vaccine available for 
livestock. None for humans

Treatment for adults is 
typically with doxycycline 
and streptomycin.

Close contact with 
placenta, aborted fetuses, 
fetal fluids, reproductive 
tract discharges, and 
secretions of cattle, sheep, 
goats, and pigs. 
Transmission most 
commonly happens with 
consumption of raw milk or 
its derivatives.

Agricultural work and meat 
processors are most at risk 
for transmission.

Brucellosis infections in 
Taiwan are rare.

Distribution: 
Potentially found 
country-wide primarily in 
proximity to livestock 
animals.

Seasonal Abundance: 
Potentially Year-round

Disease Reservoir:
Livestock, especially 
sheep, goats, and cattle.
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Hantavirus Hemorrhagic Fever with Renal Syndrome
Pathogen Vector/Transmission Disease & Vector Ecology
Virus: 
Hantaviruses are 
single-strand RNA viruses 
in the family Hantaviridae. 
Several serotypes have 
been found globally.  

The two main serotypes 
in Asia are Hantaan and 
Seoul.  

Typical Incubation Period: 
14 - 21 days

Risk to US Personnel: 
- Risk present, rare cases 
(<0.1% per month attack 
rate).
- Hemorrhagic fever with 
renal syndrome (HFRS) 
can be caused by both 
serotypes found in Asia.
- Clinical features vary from 
asymptomatic to severe. 
Should be suspected if 
acute fever is 
accompanied by 
thrombocytopenia, 
headache, often very 
severe, and abdominal and 
back pain without clear 
respiratory tract symptoms.

Transmission through inha-
lation of dust contaminated 
with urine, feces, and saliva 
from infected animals, pre-
dominantly small rodents.  

If required to utilize spac-
es suspected to have 
heavy rodent infestation, 
they should be thoroughly 
cleaned utilizing information 
from AFPMB’s Tech Guide 
No. 41.

Distribution: 
Potentially found 
country-wide as mice and 
rats do well in human 
habitats. Highest probability 
affect rural populations with 
or near farms.

Seasonal Abundance: 
Present year-round, but 
highest exposure risk is 
June to September.

Disease Reservoir:
Field mouse (Apodemus 
agrarius) for the Hantaan 
serotype and the Norway 
rat (Rattus norvegicus) for 
the Seoul serotype.



19

- Case fatality rate due to 
Hantaan virus ranges 
between 5-15%. Case 
fatality rate due to Seoul 
virus ranges from 1-2% 
(Hsieh et al. 2020). 
Recovery usually begins 
during the second week of 
illness and accompanied by 
improved urinary 
output. Full recovery may 
take weeks.  

Vaccine and/or 
Chemoprophylaxis:
No vaccine or 
chemoprophylaxis 
available.  
  
Treatment will require 
hospitalization and 
supportive care.



20

Leptospirosis
Pathogen Vector/Transmission Disease & Vector Ecology
Bacterium: 
Leptospira spp.
(most common is 
Leptospira santarosai 
serovar shermani)

Typical Incubation Period: 
7 – 10 days

Risk to US Personnel: 
- Risk present, small 
number of cases (1% per 
month attack rate).
- Leptospirosis varies from 
mild to severe clinical 
presentation, and may 
cause potentially fatal 
conditions such as Weil’s 
syndrome and the 
emerging Severe 
Pulmonary Haemorrhagic 
Syndrome (SPHS). Enters 
body through breaks in skin 
or via mucosal membranes.
- Generally, leptospirosis is 
an acute biphasic illness: 
the first phase (4–9 days) 
presents with an abrupt 
onset of a flu-like illness, 
with a severe headache, 
chills, muscle aches, and 
vomiting, while in the 
second phase the patient 
develops fever, jaundice, 
abdominal pain and 
diarrhea. In severe cases 
there may be organ failure. 
If untreated, recovery may 
take several months.

Water and mud 
contaminated with urine 
from infected animals such 
as rodents and domestic 
livestock.

Bacteria can enter the body 
through the skin or mucous 
membranes, especially if 
the skin is broken from a 
cut or scratch.

Service members should 
avoid entering freshwater 
streams, rivers, lakes and 
ponds.

Distribution: 
Potentially found in 
rural and agricultural areas 
where animals are present.  

Seasonal Abundance: 
Year-round

Disease Reservoir:
Rodents, domestic 
livestock, and other 
animals.
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Vaccine and/or Chemopro-
phylaxis:
Chemoprophylaxis: 
Doxycycline
  
Vaccine available in some 
countries. 
  
Not true viable option. 
Unavailable  in the US.
  
Treatment includes 
antibiotics.
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Q Fever
Pathogen Vector/Transmission Disease & Vector Ecology
Bacterium: 
Coxiella burnetii

Typical Incubation Period: 
14 – 21 days

Risk to US Personnel: 
- Risk present, rare cases 
(<0.1% per month attack 
rate).
- Q Fever symptoms 
include sudden headaches, 
fever, chills, muscle 
soreness, and, in some 
cases, pneumonia. Other 
symptoms include fatigue, 
chills, night sweats, weight 
loss, joint pain, and 
nausea/vomiting. Some 
symptoms like fatigue can 
be long lasting.
- Small number of cases 
(around 1%) leads to a 
more serious illness known 
as chronic Q fever, 
sometimes after a 
number of years. 
Symptoms of chronic Q 
fever is inflammation of the 
inner lining of the heart, 
which can be deadly if 
untreated. Hepatitis and 
osteomyelitis may also 
occur.
- Could be weaponized and 
used as a biological attack 
agent.

Direct and indirect contact 
with infected livestock or 
other animals, their 
bedding, or bodily fluids; 
exposure is primarily 
respiratory. 
Human-to-human, ingestion 
of unpasteurized milk 
products, and tick 
transmission is rare.

Eat and drink from 
approved sources only.

Service members should 
avoid farms with livestock.

Distribution: 
Potentially found in areas 
where livestock animals are 
present.

Seasonal Abundance: 
Year-round

Disease Reservoir:
Domestic livestock and wild 
animals.
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Vaccine and/or 
Chemoprophylaxis:
No vaccine or 
chemoprophylaxis 
available. 
    
Treatment includes 
antibiotics.
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Rabies
Pathogen Vector/Transmission Disease & Vector Ecology
Virus: 
Rabies lyssavirus is a 
Rhabdovirus 

Typical Incubation Period: 
Weeks to months.  

Depends largely on location 
of bite site, type of virus, 
and any existing immunity.

Risk to US Personnel: 
- Risk present, extremely 
rare cases (<0.01% per 
month attack rate).
- Rabies virus has to travel 
to the brain before it can 
cause symptoms. 
- First symptoms of rabies 
may be similar to the flu, 
including weakness or 
discomfort, fever, or 
headache. May also 
experience discomfort, 
prickling, or an itching 
sensation at the bite site.
- Symptoms progress to 
cerebral dysfunction, 
anxiety, confusion, and 
agitation. As it progresses, 
the person may experience 
delirium, abnormal 
behavior, hallucinations, 
hydrophobia and insomnia.
- Rabies, if not treated 
early, such as just after 
exposure, is nearly 100% 
fatal.  

Exposure to animal bites 
or saliva of infected dogs, 
bats, or other wildlife.

Feral dogs and cats, bats, 
and wild carnivores should 
be regarded as rabid 
unless proven otherwise. 

Members should avoid 
keeping mascots and 
touching any animal while 
deployed.

Distribution: 
Countrywide

Seasonal Abundance: 
Year-round

Vector Habitat:
Urban and rural areas. 
Rabies can affect domestic 
and feral mammals.

Disease Reservoir:
Primarily feral mammals.
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Vaccine and/or 
Chemoprophylaxis:
Vaccine available for 
humans.

Treatment for humans after 
exposure is a full course of 
rabies vaccine. If symptoms 
develop, supportive care is 
only treatment.
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Soil-Transmitted Helminths (STH)
Pathogen Vector/Transmission Disease & Vector Ecology
Helminths: 
Ascaris lumbricoides 
(Ascaris)
Trichuris trichiura 
(whipworm)
Ancylostoma duodenale 
(hookworm)
Necator americanus 
(hookworm) 

Typical Incubation Period: 
Hours for hookworms as 
they are introduced as 
larvae.

3-4 weeks for those 
introduced as eggs.

Risk to US Personnel: 
- Risk present, small 
number of cases(<1% per 
month attack rate) under 
worst case scenario.
- Symptoms: those with 
light infections usually are 
asymptomatic. Heavy 
infections can cause 
abdominal pain, diarrhea, 
blood and protein loss, 
rectal prolapse, and 
physical and cognitive 
growth retardation.

Soil-transmitted helminths 
(STH) are intestinal worms, 
including Ascaris 
roundworms, whipworms, 
hookworms, and 
Strongyloides roundworms, 
that infect humans through 
contaminated soil. STHs 
are widely distributed 
throughout the developing 
world in areas where 
sanitation is poor, 
particularly in tropical 
areas.

Ascaris and whipworm 
eggs become infective as 
they mature in the soil; 
hookworm eggs are 
non-infective. People 
become infected with 
Ascaris and whipworm 
when they ingest eggs 
either through introduction 
of contaminated dirt via the 
fingers to the mouth or by 
consuming raw fruits and 
vegetables that have not 
been cleaned properly.

Hookworms hatch in soil 
and infect humans by 
penetrating the skin 
(usually through the feet).  
Ancylostoma duodenale 
can be transmitted through 
ingestion of larvae.

Distribution: 
Countrywide

Seasonal Abundance: 
Year-round

Vector Habitat:
STHs live in the intestine 
of humans and eggs are 
passed in the feces. If 
feces is introduced to soil, 
the soil is contaminated. 

Disease Reservoir:
Humans
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Vaccine and/or 
Chemoprophylaxis:
Vaccine not available for 
humans. 

Chemoprophylaxis not 
usually administered for 
helminths.

Treatment is typically done 
with a course of 
anti-helminthics.

Service members should 
avoid direct contact with 
suspected contaminated 
soil and should only eat 
and drink from approved 
sources.
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Typhoid/Paratyphoid Fever
Pathogen Vector/Transmission Disease & Vector Ecology
Bacteria: 
Salmonella enterica typhi 
causes typhoid fever. 
Paratyphoid fever is caused 
by any of the three 
Salmonella enterica 
paratyphi serovars (S. 
paratyphi A-C).

Humans are the only 
known carriers of 
Salmonella enterica typhi, 
whereas, some animals 
can carry Salmonella 
enterica paratyphi.

Typical Incubation Period: 
14 -28 days

Risk to US Personnel: 
- Risk present, rare cases 
(<0.1% per month attack 
rate).
- Typhoid and paratyphoid 
fever have similar 
symptoms. Most usually 
have a sustained fever that 
can be as high as 
103-104°F. Other 
symptoms include 
weakness, stomach pain, 
headache, diarrhea or 
constipation, cough, loss of 
appetite and can develop 
a rash of flat, rose-colored 
spots (cdc.gov, 2022).

Pathogen transmission 
primarily occurs through the 
consumption of 
contaminated food, water, 
or ice.

Mechanical transmission 
possible by a variety of 
filth flies from the families 
Muscidae (Muscid flies), 
Calliphoridae (Blow flies), 
Sarcophagidae (Flesh flies) 
and others, in addition to 
common in food area pests 
like cockroaches.

Distribution: 
Found throughout urban/
sub-urban areas and rural 
towns.

Seasonal Abundance: 
Year- round.

Larval Habitats: 
Filth flies and filth pests 
often feed and lay eggs on 
or near garbage, manure, 
and carrion.

Disease Reservoir:
Humans
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Vaccine and/or 
Chemoprophylaxis:
Vaccine available humans. 
All service members should 
be vaccinated prior to 
travel.

Treatment is with 
antibiotics.   
Note: Salmonella typhi 
Non-susceptibility to 
ciprofloxacin is Rising. 
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Typhus, Flea-borne (Murine Typhus)
Pathogen Vector/Transmission Disease & Vector Ecology
Bacteria: 
Rickettsia typhi and poten-
tially R. felis

Typical Incubation Period: 
7 - 14 days

Risk to US Personnel: 
- Risk present, rare cases 
(<0.1% per month attack 
rate).
- Clinical symptoms are 
skin rash (starts on upper 
trunk and radiates out to 
whole body), fever, chills, 
fatigue, and muscle pain. 
If left untreated damage 
to the liver, kidneys, heart, 
lungs, and brain can occur. 
There is a case fatality rate 
reported of <5%.
  
Vaccine and/or 
Chemoprophylaxis:
No vaccine. 
 
Chemoprophylaxis not 
usually issued for scrub 
typhus.
  
Treatment is with an 
antibiotic – usually 
doxycycline. 

Fleas:
Primary: Xenopsylla 
cheopis
Secondary: 
Ctenocephalides felis

Transmission maintained 
in the rat-flea-rat zoonotic 
cycle.

The bacteria are found in 
the feces of fleas. When a 
flea bites, it also defecates. 
If the person or animal then 
scratches the flea bite, 
some of the bacteria in the 
flea feces can enter the 
blood stream. People can 
also be infected by 
transferring the bacteria to 
mucosal membranes.

Furthermore, X. cheopis 
has demonstrated ability to 
maintain R. typhi during 
development and pass on 
to offspring (transstadial 
and transovarial 
transmission, respectively).

Service members should 
avoid areas characterized 
with a heavy rodent 
population. Long pants and 
long sleeve shirts should be 
worn if locations are 
unavoidable.

Distribution: 
Found countrywide but 
mainly in western, 
southwestern coastlands.

Seasonal Abundance:  
Cases reported year-round 
with most cases starting in 
May and peaking in June 
and July.

Larval Habitats: 
Flea larvae resemble 
maggots and exploit 
totally different areas than 
the adults. Larvae will often 
be found in areas that 
have excessive amounts of 
organic debris that they can 
feed on.

Disease Reservoir:
Primary: Fleas
Secondary: Rodents 
(especially Rattus 
norvegicus – Norway rat) 
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Typhus, Mite-borne (Scrub Typhus)
Pathogen Vector/Transmission Disease & Vector Ecology
Bacterium: Orientia 
tsutsugamushi

Typical Incubation Period: 
9 – 12 days

Risk to US Personnel: 
- Risk present, rare cases 
(<0.1% per month attack 
rate).
- After being bitten by a 
trombiculid an eschar 
(scab) will form. Typically 
symptoms start 9-12 days 
post bite.
- Symptoms: bite site will 
be extremely itchy. Clinical 
symptoms are persistent 
fever, headache, sweating 
and swelling or 
inflammation of the lymph 
nodes. About 1 week after 
initial symptoms start a 
rash (dark red papulae) will 
form on trunk and radiate to 
extremities
- If untreated there is a 
median case fatality rate 
reported of 6%.
  
Vaccine and/or 
Chemoprophylaxis:
No vaccine available. 
  
Chemoprophylaxis not 
usually issued for scrub 
typhus.

Treatment is with an 
antibiotic –usually 
doxycycline. 

Trombiculid mite (chigger)
Primary: Leptotrombidium 
deliense

Larval mites tend to hang 
on the tips of weeds waiting 
for a vertebrate to walk by 
and they attach. The mites 
will feed and pass on the 
bacteria resulting in 
infection.

Those are highest risk for 
contracting scrub typhus 
are those with occupational 
or recreational activities 
that bring them into larval 
habitat.

Bite locations on the body 
are usually in areas where 
clothing fits tightly around 
the body (e.g. waist, 
genitals, underarms, and 
chest).

In groups of personnel 
exposed to heavily infested 
focal areas (“mite islands”), 
attack rates could be very 
high (20-50%).

Distribution: 
Found countrywide.

Seasonal Abundance:  
Cases reported year-round 
with most cases starting in 
May and peaking in June 
and July.

Larval Habitats: 
Areas such as forest 
clearings, riverbanks, and 
grassy regions with 
abundant rodent activity.

Disease Reservoir:
Primary: 
Leptotrombidium delicense
(chigger)

Secondary: 
Rodents, mammals 
(sheep, pigs, dogs and 
cats) and birds 
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V. HAZARDOUS ANIMALS AND PLANTS

NOTE: The risk of encountering hazardous animals and toxic plants while deployed in 
operational environment is depending on location, time of the year, deployment 
activities and other environmental conditions. Ranking the risk category of venomous 
animals and toxic plants is NOT based on a scientific method. Proposed risk 
categorization (High, Intermediate, Low) are established based on reported fatalities, 
venom potency, toxin potency, and the behavior (aggressive vs. non-aggressive), and 
likelihood of contact with associated with the subject animal or plant.

Toxic Plants
There are numerous toxic plants that are native to Taiwan or have been introduced as 
ornamentals and/or used for hedging between buildings. Any plant that has a white, 
milky sap should be avoided and if sap comes in contact with skin, it should be washed 
off with soap and water immediately. Avoid touching mucous membranes until certain 
the sap is no longer present. The following plants are toxic plants that can be found 
throughout Taiwan:

Alocasia spp. – Elephant ears
Brugmansia spp. – Angel’s Trumpet
Cerbera odollam – Pong-pong tree
Coriaria intermedia – Japanese false blueberry
Dendrocnide meyeniana – Lipa tree
Dianella ensifolia – Umbrella Dracaena, Flax lily
Digitalis purpurea – Foxglove
Lantana camara – Red Sage
Melia azedarach – Chinaberry, Syringa tree
Nerium oleander – Oleander or Nerium
Pieris japonica – Japanese Andromeda, Japanese pieris
Solanum capsicoides – Cockroach berry
Solanum nigrum – Black Nightshade 
Styphnolobium japonicum – Pagoda tree, Chinese Scholar tree
Triadica sebifera – Chinese Tallow tree

NOTE: this list in not all inclusive. List formulated from open source information. 
Recommend open source websites for further information/pictures of toxic plants.

Bottom line for plants: do not eat any plant that is unfamiliar or from an unapproved food 
source.

Venomous Animals
There are hazardous animals, both terrestrial and aquatic, listed for Taiwan per the 
AFPMB’s Living Hazards Database 
(https://www.acq.osd.mil/eie/afpmb/docs/lhd/venomous_animals_bycountry.pdf): 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.acq.osd.mil/eie/afpmb/docs/lhd/venomous_animals_bycountry.pdf
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Some medically relevant arthropods that did not make the Living Hazards Database and 
are highlighted below.

Vespa mandarinia
Image Remarks

Risk severity: LOW
Common name: Asian giant hornet, 
sparrow wasp, northern giant hornet 
(formerly known as the murder hornet)

Family: Vespidae

Description: Large; queens are among the 
largest hornets in the world and can be 
2 in. long with 3 in. wingspan.  Workers 
are typically 1.5 in. long. All have yellow 
heads, forward-facing brownish eyes, 
black thoraxes, and yellow and brown- or 
black-striped abdomens. Ovipositor 
(stinger) can be as large as 0.25 in. 

Nests are subterranean, usually in the root 
systems of trees or in abandoned rodent 
burrows, but very rarely can be slightly 
above ground level. Nests themselves are 
difficult to see but the entrances should be 
visible based on hornet activity.  Nests are 
largest in August and September.

Asian giant hornets are unlikely to sting 
people unless defending their nests. Like 
other hornets, they can sting multiple 
times.

Distribution: Found in wooded areas, 
especially in pine forests. Native to Japan, 
Korea, and China, extending as far south 
and west as Sri Lanka, but has recently 
been introduced to the Pacific Northwest 
and western Canada. 

Venom: Mainly neurotoxic. Although not 
significantly more dangerous to humans 
than the stings of bees or other hornets, 
Asian giant hornets can inject a larger 
volume of venom. Venom has some 
cytolytic properties resulting in potential 
tissue damage. The main risk from stings 
is an allergic reaction.
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Macrothele spp.
Image Remarks

Risk severity: LOW
Common name: Funnel web spider

Family: Macrothelidae

Description: There are three species of 
concern on Taiwan: Macrothele gigas,  
Macrothele holsti, and Macrothele 
taiwanesis. Of these, M. holsti is most 
common in the south of the island and the 
other two are most common in the north. 
Females of all three species are about 1 
in. and have hairy, dark brown or black 
bodies with lighter brownish or reddish 
abdomens and have a tarantula-like 
appearance. They weave large 
funnel-shaped webs in the cracks and 
crevices of rocks and low brush and 
generally spend all their time inside the 
web. Males are about half the size of 
females and look similar, but unlike 
females will leave their webs to mate and 
can thereby wander into homes, tents, 
and clothing. Consequently, males 
represent the primary envenomation 
threat despite injecting less venom than 
the females.

Distribution: All three species are common 
in forested and mountainous areas. M. 
holsti is common on the south of the 
island below the Tropic of Cancer. M. 
gigas is common on the extreme northern 
end of the island. M. taiwanesis can be 
found throughout the island but is most 
common on the northern end.

Venom: The venom is neurotoxic. In 
severe cases, symptoms start with tingling 
in the affected area and progress to 
cardiac irregularities, muscle spasms, 
sweating, vomiting, and pulmonary 
edema. In these cases, treatment with 
antivenin is necessary, although Taiwan 
does not maintain a regular supply on the 
island. 
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Scolopendra subspinipes
Image Remarks

Risk severity: LOW
Common name: Chinese red-headed 
centipede, Vietnamese centipede, 
Pacific giant centipede, Jungle centipede, 
or Orange-legged centipede 

Family: Scolopendridae

Description: This centipede is among the 
largest species in the world. It can reach 
length up to 8 inches. Head is brown or 
reddish in color, its body is variable in 
color ranging from brown to dark green to 
nearly black, and its legs are described 
as yellow or yellowish-orange. The body 
has 22 segments, each with one pair of 
legs. The first set of legs are modified into 
fang-claws (forcipules) attached to venom 
glands. These are used to envenomate its 
prey.

These centipedes are fast and aggressive 
biters. They are primarily nocturnal, 
preying on insects and small vertebrates, 
and typically are found in jungle habitat.

Distribution: Found throughout most of the 
Indo-Pacific region to include India, China, 
Taiwan, Australia, and Hawaii. Found in 
tropical and sub-tropical jungle type 
habitat.

Venom: The venom is neurotoxic. Most 
cases of envenomation lead to extreme 
localized pain, erythema, induration, and 
tissue necrosis and possible 
lymphedema or lymphangitis (Fenderson, 
2014). In some cases it can cause acute 
hypertension, myocardial ischemia and 
in rare cases, death. Usual complications 
come from secondary infections or 
anaphylaxis.

Treatment is generally supportive. Victims 
of envenomations should be observed for 
several hours.
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VI. CHEMICAL CONTROL OF PESTS AND VECTORS

Detailed recommendations for the selection, application and use of pesticides in field 
situations worldwide, during contingency operations or military exercises can be found 
in AFPMB Technical Guide 24, Contingency Pesticide Usage Guide. This guide is a 
concise reference on: National Stock Number (NSN)-listed pesticides available through 
military supply channels and designated for contingency use by one or more of the 
Armed Services; their uses, dosages, and application methods; pesticide dispersal 
equipment; information on surveillance, trapping, and safety equipment; personal 
protective equipment against disease vectors; air-transport of pesticides that do not 
meet transportation requirements; pesticide dilution and dosage formulas; and US 
military points of contact overseas who can provide information on vector-borne disease 
control in their respective areas of the world.

VII. INSECTICIDE AND DRUG RESISTANCE

Insecticide Resistance

Insecticide resistance poses a serious threat to operational vector control because there 
are few classes of insecticides currently available that use different modes of action. 
This is of critical importance in disease-endemic areas where no chemoprophylactic or 
immunologic countermeasures are available.

Taiwan, likely many other nations around the world, has largely used pyrethroid-based 
pesticides for their mosquito control programs; as a result, pyrethroid resistance has 
been reported in recent years (Biduda et al., 2019). Most of the studies found through 
open source research focuses on pyrethroid resistance in Aedes aegypti as Taiwan 
focuses on dengue as their primary vector-borne disease of concern. Several studies 
conducted on Ae. aegypti populations in southern Taiwan have discovered knockdown 
resistance (kdr) gene mutations that affect susceptibility to permethrin and cypermethrin 
(Chung et al., 2019 and Biduda et al., 2019). Field tests in south central Taiwan have 
indicated potential resistance to the organophosphate temephos (Teng et al., 2005). 
Objective analysis using pre- and post- control surveillance should be used to evaluate 
the effectiveness of the insecticide being used. In the event that control measures are 
not working with a particular insecticide, alternative insecticides (refer to Armed Forces 
Pest Management Board Technical Guide 24) with a different mode of action should be 
procured and used. Consult your regional entomologist for determination of an 
appropriate alternative.

Persistent control failures after pesticide applications may be indicative of insecticide 
resistance and should be reported through Defense Occupational and Environmental 
Health Readiness System (DOEHRS), as outlined in AFPMB Technical Guide 46, “DoD 
Entomological Operational Risk Assessments.”
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For additional insecticide resistance guidance and support, refer to NECE’s Insecticide 
Resistance and Response System (IRRS): 
sn.jacksonville.naventoctrjaxfl.list.operational-forces-support@mail.mil, 
https://www.med.navy.mil/Navy-Marine-Corps-Public-Health-Center/Field-Activities/Na-
vy-Entomology-Center-of-Excellence/ or APHC at
usarmy.apg.medcom-aphc.mbx.pesticide-resistance-monitoring@mail.mil,
https://phc.amedd.army.mil/topics/envirohealth/epm/Pages/default.aspx. 

VIII. PERSONAL PROTECTIVE MEASURES

For additional information, refer to Armed Forces Pest Management Board Technical 
Guide No. 36, Personal Protective Measures against Insects and other Arthropods of 
Military Significance.

Personal protective measures are the first line of defense against arthropod-borne 
disease and may be the only protection for military personnel deployed in the field. All 
personnel should adhere to the DoD Insect Repellent System (Figure 4) and follow a 
medical provider’s direction for available chemoprophylaxis and applicable 
immunization requirements.

In the case of rabies there are several basic protective measures one can employ to 
avoid potential exposure. Never assume that an animal is free of rabies. Avoid 
entering caves due to the possibility of exposure to bats and their droppings. Do not 
handle or feed pets or other unknown animals. Clean any bite, scratch, or lick on broken 
skin immediately with soapy water; seek post-exposure prophylaxis for rabies (even if 
rabies vaccine series was completed before exposure. Finally, minimize running or 
bicycling in high-risk rabies areas to avoid provoking domestic animals. 

Figure 4. DoD Insect Repellent System

https://www.med.navy.mil/Navy-Marine-Corps-Public-Health-Center/Field-Activities/Navy-Entomology-Center-of-Excellence/
https://www.med.navy.mil/Navy-Marine-Corps-Public-Health-Center/Field-Activities/Navy-Entomology-Center-of-Excellence/
http://usarmy.apg.medcom-aphc.mbx.pesticide-resistance-monitoring@mail.mil
https://phc.amedd.army.mil/topics/envirohealth/epm/Pages/default.aspx
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Proper wear of the uniform and appropriate use of repellents can provide high levels of 
protection against blood-sucking arthropods. The uniform fabric can provide a significant 
mechanical barrier to mosquitoes and other biting arthropods. The uniform should be 
worn to cover as much skin as possible if weather and physical activity permits. When 
operating in tick- and chigger-infested areas the pants should be bloused into the boots 
to prevent arthropods from crawling into pants and boots.

Personnel should check themselves frequently when walking through tick-infested 
areas. If ticks become attached, the simplest and best method of removal is by a slow, 
steady pull with a pair of tweezers or forceps. Do not squeeze the body but grasp the 
tick where the mouthparts enter the skin and pull firmly until the tick is extracted. Be 
careful not to break off the mouthparts and leave them in the skin. Wipe the bite area 
with an antiseptic. If the hands have touched the tick during the removal, wash them 
thoroughly with soap and water or an antiseptic since tick secretions may contain 
pathogens.

Table 2. Personal Repellents Available in the National Stock System
NSN Repellent
3740-01-137-8456 Insect Repellent, personal application, 5% benzocaine, 10%

precipitated sulfur (Chigg-Away)
3740-01-284-3982 Insect Repellent, personal application, Ultrathon 

(3M/EPA 58007-1)
3740-01-584-8393 Insect Repellent, personal application, 30% DEET 

(SP532- Ultra30/LippoDEET)
3740-01-584-8598 Insect Repellent, personal application, 25% DEET, pump spray 

bottles (Cutter Backwoods DEET Insect Repellent)
3740-01-619-4795 Insect Repellent, personal application, 20% Picaridin, pump spray

bottle (NATRAPEL Insect Repellent)
3740-01-656-7707 Insect Repellent, IR3535 pump spray bottle (Bullseye Bug 

Repellent)

Before deploying, permethrin may be applied to uniforms, bed nets, and tentage that 
are not factory treated.  Permethrin products are not for use on the skin. Always follow 
manufacturer’s label and directions.

Table 3. Permethrin Products Available in the National Stock System
NSN Repellent
3740-01-334-2666 Insect repellent, clothing application, 40% permethrin, liquid 

(2-Gal sprayer)
3740-01-278-1336 Insect repellent, clothing application, aerosol (Permethrin 

Arthropod Repellent)
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6840-01-345-0237 Insect Repellent, clothing application, Individual Dynamic 
Absorption Application (IDAA) Kit (“IDA Kit”), 40% permethrin

6840-01-692-7397 Insect Repellent, clothing application, 0.5% permethrin, in a 
trigger spray dispenser (Sawyer Premium Insect Repellent)

IX. LINKS TO ADDITIONAL INFORMATION

AFPMB Technical Guide 24, Contingency Pest Management Guide:
https://extranet.acq.osd.mil/eie/afpmb/cac/techguides/tg24.pdf

AFPMB Technical Guide 46, DoD Entomological Operational Risk Assessments:
https://extranet.acq.osd.mil/eie/afpmb/cac/techguides/tg46.pdf

AFPMB Additional Technical Guides, and Pesticide and Equipment lists:
https://www.acq.osd.mil/eie/afpmb/products.html

APHC Milsuite, Health Threat Briefing Resources:
https://www.milsuite.mil/book/groups/army-public-health-centers-medical-threat-brief-
ings/pages/health-threat-briefing-resources 

Centers for Disease Control and Prevention – Traveler’s Health:
https://wwwnc.cdc.gov/travel/yellowbook/2020/ 

Central Intelligence Agency, The World Fact Book – Taiwan:
https://www.cia.gov/the-world-factbook/countries/taiwan/ 

INDOPACOM Theater Travel Requirements:
https://www.pacom.mil/Resources/Travel-Requirements/

IR Mapper – Insecticide resistance mapping worldwide:
http://www.irmapper.com/

National Center for Medical Intelligence – Taiwan:
https://www.ncmi.dodiis.mil/product/idra_db.php?co=TWN 

Navy Entomology Center of Excellence – Operational Forces Support and IRRS:
https://www.med.navy.mil/Navy-Marine-Corps-Public-Health-Center/Field-Activities/Na-
vy-Entomology-Center-of-Excellence/

Taiwan Centers for Disease Control:
https://www.cdc.gov.tw/EN

Walter Reed Biosystematics Unit (WRBU) Species Profiles:
https://wrbu.si.edu/vectorspecies 

https://extranet.acq.osd.mil/eie/afpmb/cac/techguides/tg24.pdf 
https://extranet.acq.osd.mil/eie/afpmb/cac/techguides/tg46.pdf
https://www.acq.osd.mil/eie/afpmb/products.html 
https://www.milsuite.mil/book/groups/army-public-health-centers-medical-threat-briefings/pages/healt
https://www.milsuite.mil/book/groups/army-public-health-centers-medical-threat-briefings/pages/healt
https://wwwnc.cdc.gov/travel/yellowbook/2020/ 
https://www.cia.gov/the-world-factbook/countries/taiwan/ 
https://www.pacom.mil/Resources/Travel-Requirements/ 
http://www.irmapper.com/ 
https://www.ncmi.dodiis.mil/product/idra_db.php?co=TWN
https://www.med.navy.mil/Navy-Marine-Corps-Public-Health-Center/Field-Activities/Navy-Entomology-Cen
https://www.med.navy.mil/Navy-Marine-Corps-Public-Health-Center/Field-Activities/Navy-Entomology-Cen
https://www.cdc.gov.tw/EN 
https://wrbu.si.edu/vectorspecies 
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World Health Organization:
http://who.int 

WRBU Insect keys and identification services:
http://www.wrbu.org/index.html

WRBU VectorMap – Vector and vector-borne distribution maps:
http://vectormap.si.edu/
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