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Vector-Borne Infections: A Growing
Threat
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Case

A 15 year old boy presents to clinic with a 1-day h/o rash

He just returned from a 2 week camping trip, but denies tick or
mosquito bites

He denies fevers or other constitutional symptoms

Is this Lyme Disease?



Reported Cases of Lyme Disease,1996-2018
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Rep_orted Cases of Lyme Disease, 2018
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The Vector

=Deer tick (/xodes)
"Most cases transmitted by nymphs

=Less than 50% of patients with Lyme recall a tick
bite

= Attachment of >36 hours required for
transmission

Eastern Western

black-legged tick,  black-legged tick,
Ixodes scapularis Ixodes pacificus

7 P % | % Adult female
' L & Adult male
# Nymph

# Larva

Paules Cl et al, NEJM, 2018



Why Should You Care About Lyme?

Predator Doctors Take Advantage of Patients With Ghronic

WHITE MOUNTATNS Lyme'Scam
NEW HAMESHIRE, USA |neken|
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JUSTIN BIEBER

BATTLING LYME
DISEASE AND WINNING

@ Elena Scotti/The Daily Beast
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Stages of Lyme Disease

Infectious Stage Onset Manifestations
Early localized 1-4 weeks * Erythema migrans (EM)
Early disseminated 3-8 weeks * Single or multiple EM
* Neurologic findings
e Carditis
Late disseminated Mo-years  Arthritis (migratory)




Clinical Manifestation of Lyme Disease at
Diagnosis, 2001-2016

Lyme disease - Relative frequency of clinical features among
confirmed cases - United States, 2008 - 2017

Meningitis or
L EE
2%

Facial Palsy
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Erythema Migrans
(EM) Rash

. Carditis
1%

71%

Radiculoneuropathy . Arthritis
4%

28%

*Data on symptoms available for only 61% of 235,037 confirmed cases. Due to the way surveillance data is collected,
patients with severe symptoms or later manifestations may be more likely to be included in the above figure, and
percentages presented may be higher than what is typically seen in a “real world” setting.




Erythema migrans

= Onset 3-30 days after
attachment (median 7 days)

= Expansile lesion >5 cm

= Bull’s eye or target appearance
= Painless and nonpruritic

= |dentified in 60-80% of cases

= Variably flu-like symptoms




Atypical Erythema Migrans

Variable Patients, n (%)

Morphologic characteristics
Predominant pattern

Homogeneous 56 (59)

Central erythema 30 (32)

Central clearing 9(9)
Punctum present 29 (31)
Vesicular or ulcerated 7(7)
Blue center 2(2)

Total 95 (100)




Erythema Migrans Mimickers

‘Hypersensitivity to tick saliva
‘Insect bite

‘Nummular eczema
Granuloma annulare
‘Ringworm

*Cellulitis

*STARI




Southern Tick Associated Rash Iliness (STARI)

Causative agent unknown, no laboratory
testing available

Borrelia burgdorferi serology and PCR negative

Not associated with late sequelae

Treatment ?77?




Differentiating Lyme From STARI

T

https://www.cdc.gov/ticks/geographic_distribution.html




Case Revisited

A 15 year old boy presents to clinic with a 1-day h/o
rash

He just returned from a 2 week camping trip, but
denies tick or mosquito bites

He denies fevers or other constitutional symptoms

Is this Lyme Disease?

If NJ: YES If MS: Probably not



Serology Following Onset of Rash
% seropositive

113
90
68
45
41
O -

<7 days 7-14 days >14 days

Smith RP et al. Ann Intern Med 2002




Diagnosis of Early Localized Lyme Disease

False negative serologic tests common

EM considered sufficient for diagnosis,
reporting*, and treatment

*Reporting of clinically diagnosed cases varies by state



Therapy for Lyme Disease

Indication Treatment Duration

Erythema migrans

Doxycycline 10-21 days
Amoxicillin 14-21 days
Cefuroxime axetil 14-21 days

IDSA Guidelines, 2




Early Disseminated Lyme Disease

Onset 2 weeks to 3 months
after bite in untreated patients

Clinical manifestations
o Multiple EM lesions (with fevers)

> Neurologic (15%)-aseptic meningitis,
cranial nerve palsy

o Carditis (1%)—esp. conduction block




Late Disseminated Disease

Occurs months to years after ermoctavieutar
infection MTP
DIP
PIP
Mono or oligoarticular Arthritis o
> 60% of untreated patients Hip
o Migratory (10% persistent) “Wrist
oromandibular
. . . Elb
Neurologic manifestations rare! .An::
Shoulder
*Knee
0 20 40 60 80
Steere, Ann Intern Med, 1987 % of patients



Serologic Diagnosis of Lyme Disease

7 T'm here about \
my facial 4ick.
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Two-Step Testing for Lyme Disease

e g
Signs or

First test
/ Enzyme \ Positive
immunoassay (ElA) _— or
OR equivocal
immunofluorescence result
\ assay (IFA) / ; .
& Negative
result
\. 1

symptoms
<30 days
\_ v,

Signs or

symptoms

v

Second test

IgM and 1gG
Western blot

L >30 days )

S

Consider alternative diagnosis )

OR

If patient with signs/symptoms consistent
with Lyme disease for <30 days, consider
s obtaining convalescent-phase serum o

IgG Western
blot only

http://www.cdc.gov/lyme/healthcare/clinician_twotier.html




The GAME CHANGER in early

July 2019 FDA approved “modified 2-tier test” T ElSaes e lentan
2 EIA test (concurrently or sequentially) / /

tick /
Approved as 2" tests

> ZEUS ELISAs (VLsE1, IgG, IgM, 1gG/1gM)

Both EIA need to be positive for diagnosis

Advantage: less labor intensive, less subjective




Pitfalls in Laboratory Testing

Early infection, often seronegative

After >1 month of symptoms, IgG should be positive and an isolated IgM response
likely a false positive

Antibodies stay positive for life...don’t retest or re-treat based on persistently
elevated or rising titers

Likelihood of a false positive goes up if pre-test probability is low



When NOT to test for Lvme Disease

¢ High pretest probability.
Results not likely to change

management.

® Intermediate pretest
probability. True positive is

more likely than false positive.

m Low pretest probability.
False positive is more
likely than true positive.

Possible Lyme disease

istory of
exposure in a

disease-endemic

area?*'t

mConsider alternative
diagnosis for symptoms

Yes

(e.g., STARI for EM-like
rash in the southern
United States)

Erythema migrans

No EM, but high clinical
suspicion based on risk
factors, season, and
suggestive signs
and symptomst

Nonspecific
symptoms only
(e.g., headache,

arthralgia, fatigue)f

#No further diagnostic
testing required

Treat

®Two-tiered serologic
analysis§
+Treat

W Rule out other causes

If clinical suspicion
remains, may consider
2-tiered serologic analysis§




Compatible with Tests that Require Urine

Urine Collection Kit

Clinician Beware!

Laboratory tests that are not recommended

fv]+

Some laboratories offer Lyme disease testing using assays whose accuracy and clinical usefulness have not been adequately established. Examples of

unvalidated tests include: recurring symptoms

Compatible with Tests that Require Whole Blood / Borrelia

¢ Capture assays for antigens in urine armn
¢ Culture, immunofluorescence staining, or cell sorting of cell wall-deficient or cystic forms of B burgdorferi
* Lymphocyte transformation tests R
= 5 e ADD THIS KIT TO CART
* Quantitative CD57 lymphocyte assays Blood Collection Kit $20.00
* “Reverse Western blots” b
The Blood Collection Kit is compatible with most]
. . . . . of the tick-borne disease tests and panels. The
* |n-house criteria for interpretation of immunoblots panels are usually the most comprehensive
¢ Measurements of antibodies in joint fluid (synovial fluid) A s
as well as co-infection(s) with other tick-borne
¢ |gM or IgG tests without a previous ELISA/EIA/IFA, finesses.

+ Borrelia

Deposit ADD THIS KIT TO CART
$20.00

Kit Details »




Case Revisited

Treated with a 14 day course of doxycycline

4 weeks later he returns c/o fatigue, low-grade fevers, and
dark urine

PE notable for scleral icterus, mild RUQ pai &
Rash has resolved &

Labs: wsc=s.7
H/H=7.2/23

Alk phos=135
Bilirubin=6.2 Mom asks, “Is this Chronic Lyme Disease?"




“Chronic” Lyme Disease




Post-Lyme Disease Syndrome

Persistent symptoms >2 months after appropriate treatment
> Arthralgias, myalgias, fatigue, headaches, dizziness, paresthesia

Occurs in 10-15% of cases

Frequency decreases over time
> 6 months-6%
> 12 months-4%

Etiology--? Immunologic; NOT due to latent infection—No
improvement with prolonged antibiotic therapy

Treatment is supportive care

Berende, A et al, NEJM 2016



Case Revisited

Treated with a 14 day course of doxycycline

4 weeks later he returns c/o fatigue, low-grade fevers, and
dark urine

PE notable for scleral icterus, mild RUQ pain SR
Rash has resolved :

Labs: wsc=s.7
H/H=7.2/23

Alk phos=135
Bilirubin=6.2 Mom asks, “Is this Chronic Lyme Disease?"




Babesiosis

Can occur in isolation or as a co-infection

Intra-erythrocytic parasite

Spread by Ixodes ticks

Transmission can also be through blood Cus C0 EEELS EENGN WE10 WE-N E Mot

transfusion
Reported cases of Babesiosis, 2014



Babesiosis

25-50% of infections asymptomatic
Remainder range from a mild febrile illness to fulminant infection

Signs and symptoms related to hemolysis

450 ﬁ-\
400 7 . H
=0 7N Risk factors for severe disease
3 ;N —am Advanced age
! T W .
E 20 J‘.-/. ’,' S \\'_ ------ 2013 ASp|enIa
/g;f,z'v’ ST Immunocompromise
P Chronic health conditions

Under 10 1013 20-29 30-3% 4049 50-59 60-69 70-79 80+
Age group (years)

babesiosis/data-statistics/graphs/graphs.html



https://www.cdc.gov/parasites/babesiosis/

Evaluation for Babesia

Patient at risk for Babesio microti infection
Lives or travels where babesiosis
is endemic I
Blood transfusion within 6 mo
and : "

Strong suspicion of babesiosis
1
d

Giemsa or Wright staining of thin blood smear

Negliﬁve Positive . ‘ D

f

If symptoms persist

Antimicrobial therapy

Repeat blood
smear

PCR or antibody
assay

Negative

f

—

L

Positive

i

Negative

f

Positive

f

Repeat testing if
illness is severe

Antimicrobial
therapy

Repeat testing if
illness is severe

kel
microbial therapy

{ ’ W9
s

2

Babesia parasites in red blood cells on a
stained blood smear. (CDC Photo: DPDXx)






Human Ehrlichioses, cases Reported - 2016

b, : T /’.‘f;;‘ ‘.{l]'?)’:
Anaplasmosis (HGA) i Ehrlichiosis (HME) e

https://www.cdc.gov/ticks/tickbornediseases/overview.html



Signs & Symptoms of HME & HGA

Flu-like presentation

mHME mHGA
97 93 94
80 82
76
31 33
26
19
6 .
-

Q} \e a2 AN AN

<<Q/A ‘2‘ @&’b\c) Q\’bc’ (Jo\fo




Laboratory Findings Suggestive of HME/HGA

Laboratory clues:

> Leukopenia

° Thrombocytopenia

o Elevated Transaminases

Buffy coat smear (<20-50%)



Diagnosis and Treatment of HME and HGA

3.0
Serology
> Acute serology: ~30%

2.9

> Con serology (weeks later): ~90% 2.0

Whole blood PCR (pre-abx) ~70-90%

1.51

Treat regardless of test results if clinically 1.0

consistent -

Case Fatality Rate (%)

Treatment delay increases mortality 0.0 L] . . I

0-4 59 1019 20-29 30-39 40-49 50-59 60-69 70+
Doxycycline for 7-14 days Age Group at Onset (years)

Case Fatality Rate of Ehrlichia chaffeensis
by Age Group, 2008-2013




Doxycycline Use in Children

ORIGINAL www.jpeds.com « THE JOURNAL OF PEDIATRICS

ARTICLES ®

CrosaMark

No Visible Dental Staining in Children Treated with Doxycycline for
Suspected Rocky Mountain Spotted Fever

Suzanne R. Todd, DVM', F. Scott Dahigren, MSPH', Marc S. Traeger, MD?, Eugenio D. Beltran-Aguilar, DMD, DrPH®,
Donald W. Marianos, DDS', Charlene Hamilton, MPH*, Jennifer H. McQuiston, DVM', and Joanna J. Regan, MD'

Objective To evaluate whether cosmetically relevant dental effects occurred among children who had received
doxycycline for treatment of suspected Rocky Mountain spotted fever (RMSF).

Study design Children who lived on an American Indian reservation with high incidence of RMSF were classified
as exposed or unexposed to doxycycline, based on medical and pharmacy record abstraction. Licensed, trained
dentists examined each child’s teeth and evaluated visible staining patterns and enamel hypoplasia. Objective
tooth color was evaluated with a spectrophotometer.

Results Fifty-eight children who received an average of 1.8 courses of doxycycline before 8 years of age and who
now had exposed permanent teeth erupted were compared with 213 children who had never received doxycycline.
No tetracycline-like staining was observed in any of the exposed children’s teeth (0/58, 95% CIl 0%-5%), and no
significant difference in tooth shade (P = .20) or hypoplasia (P = 1.0) was found between the 2 groups.
Conclusions This study failed to demonstrate dental staining, enamel hypoplasia, or tooth color differences
among children who received short-term courses of doxycycline at <8 years of age. Healthcare provider confidence
in use of doxycycline for suspected RMSF in children may be improved by modifying the drug’s label. (J Pediatr
2015;166:1246-51).

etracycline-class antibiotics (tetracyclines) once were used widely to treat a variety of infections in children, but studies

Doxycycline

saves lives!

A good reason to smile:
New research shows NO evidence
of tooth staining from short courses

of doxycycline.

Doxycycline is the best treatment
for suspected rickettsial infections

in patients of all'ages. I I

e

N\

_/é ‘C“D.C Click to learn more. ;
-

J



https://www.cdc.gov/rmsf/doxycycline/index.html

Other Co-Infections
W;E a lick Boom, It's Not Just

[yme Disease You Have to Fear

Kay Hagan, Former North
Carolina Senator, Dies at 66

A Democrat, she served one term after defeating Elizabeth
Dole. She was found to have a tick-borne virus in 2016.

No vaccin\. No treatment. And this rare tick-borne
disease can be transmitted within minutes

Christopher Sil

Lindy Washburn, The Journal News  Published 6:46 a.m. ET Aug. &, 2019 | Updated &:40 a.m. ET Aug. 8, 2019




Powassan Virus Neuro-invasive Disease

Number of reported cases
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* American dog tick

* Tick attachment >6 hours
required for transmission

 Symptom onset 7 days (range,
2-14 days) after tick bite

American Dog
(Dermacentor variabil

ABOUT THIS MAP: This map is not meant to represent risks for a specific tick-borne disease, because disease transmission is influenced by
multlpl e factor: b eyond mere tick presence. This ma) ph s been designed to answer th q estio 'Wh t ti k h uld | be ¢ neda uf
al scale?” Please consu tt Iocalp bl h Ith th ny r USDA Agricultural Extension Office ermine more s enﬁcinf

frol




Spotted Fever Rickettsioses Cases - 2016

Reported to CDC, U.S., 2016

 RMSF

* R. parkeri

* Pacific Coast tick fever
* Rickettsial pox

https://www.cdc.gov/ticks/tickbornediseases/overview.html



RMSF: A Diagnostic Challenge

Classic triad
°Fever-98-100%
°Rash-80-95%

- Headache 60-90%

Days from onset

1-2

2-4

Signs and symptoms (untreated)

Fever

Headache, myalgias, malaise
(flu-like)

Rash

Abdominal pain, n/v

Cough

Edema

High grade fever
Rash becomes petechial

Purpura fulminans
Sepsis, AKI, ARDS
Meningoencephalitis, coma

https://www.cdc.gov/rmsf/pdf/Clinical_Timeline_Rocky_Mountain_Spotted_Fever_08_ English_7-2-2018-3-P.pdf
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Laboratory Features of RMSF

Characteristic Value (median and interquartile range)
Platelets/mm?3 128,000 (72,000-228,000)
<150,000/mm?3 59%
<100,000/mm?3 41%
Sodium, mEq/dL 133 (129-137)
<135 mEq/dL 52%
Alanine transaminase, U/L 55 (36-78)
Aspartate transaminase, U/L 83 (44-125)

Buckingham SC J Pediatr 2007



Diagnostic Testing and Treatment of SFR Diseases

Test SFGR
Acute Serology 15%
Convalescent >90%
serology

Skin biopsy 70-90%
Whole blood PCR |NA

Most patients are seronegative at
presentation

Convalescent serology allow
RETROSPECTIVE diagnosis

Treat first, confirm
diagnosis later!

Treatment for ALL AGES is
doxycycline



Fatal Cases of SFR

Case Fatality Rate of Spotted Fever Rickettsiosis by
Age Group, 2008-13

2.04
1

—_— —
o o
P T M

Case Fatality Rate (%)

o
wn

0-4 59

10-19 20-29 30-39 40-49 50-59 60-69 70+
Age Group at Onset (years)

Children <10 years account for 6% of cases, but 22%
of RMSF deaths

National survey, 2012

> 80% of providers would rx doxycycline to patients >8
years

> 35% would give to patients <8 years

Average time to death of untreated RMSF is 8 days

EMPIRIC treatment with
doxycycline can be life-saving



Not all Tick-borne Disease is Infectious....




Tick-Associated Meat Allergy

Galactose-alpha 1,3-galactose (alpha gal) present - o
in both tick saliva and red meat D £

Human IgE production stimulated by meat
consumption

Symptoms: E e
> Hives or skin rash i
> Nausea, stomach cramps, indigestion, vomiting, *
diarrhea 740 —

o Stuffy/runny nose, sneezing
> Bronchospasm
> Anaphylaxis



Diagnosis of Alpha-Gal Allergy

IgE Alpha Gal
Immunoassay,
or.....




Treatment Alpha-Gal Allergy
- W

NO MEAT! }

L4
“
&
- a



Summa

Tick Alert!

Ticks live in
grasses and

low shrubs.

Remain on trails and check
yourself before leaving.

Tick borne diseases are COMMON

Lyme is most common, but regional

Coinfections can occur

Consider Ehrlichioses & Rickettsioses
> Nonspecific febrile iliness

> Spring/summer/fall
> Potential tick exposure
> Rash may be a clue (but often absent)

Don’t wait for lab confirmation

Early treatment may be LIFE saving

Doxycycline for all ages



Mosquito-borne Infections in the US

S

FIGHT

THEBITE




West Nile Virus Infections, 1999-2018

Incidence per 100,000
0.00
0.01-0.49

[ 10.50-0.99

] + M 1.00-149

g\ ., M 150-199
E . >-2.00

P

http://www.cdc.gov/westnile/statsMaps/preliminaryMapsData/activitystatedate.html




~WNV Human Infection
Average annual incidence of West Nile virus neuroinvasive

disease reported to CDC by age group, 1999-2018

1.40 +

1.20 -

g

0.80 -
0.60 -
0.40 - ~80%
Asymptomatic

Incidence per 100,000 population

0.20 -

0.00 -

<10 10-19 20-29 30-39 40 - 49 50-59 60-69 270
Age (years)



https://www.cdc.gov/westnile/statsmaps/cumMapsData.html#four

West Nile Fever

Total Patients,

Outcome n (%) [95% ClI]
Symptom?”
Fatigue 94 (96 [90-99])
Fever 79 (81 [72-87])
Headache 70 (71 [62-79])
Muscle pain or aches 61 (62 [52-71])
Muscle weakness 60 (61 [51-70])
Rash 56 (57 [47-66])
Neck pain or stiffness 54 (55 [45-65])
Difficulty concentrating 52 (53 [43-63])
Joint pain or aches 36 (37 [28-47])




West Nile Virus Neurologic Disease

Correspondence

Meningitis

Encephalitis

A Poliomyelitis-like Syndrome

AC Ute fl a CC i d pa ra Iys i S from West Nile Virus Infection
o Sy mm et ri cCora sy mm et ri C anﬁlfgffﬂrﬁﬁf c\:i‘tﬁl;icﬁshif_ '

virus encephalitis.b? Yet this importa

°Polio-like iliness i VIV |
o P rog re SS i O n to res p i rato ry fa i I u re Morbidity and Mortality Weekly Report

Weekly September 20, 2002 / Vol. 51 { No. 37

re q u i ri n g m e c h a n i ca I ve nt i I at i o n Acute Flaccid Poralysis Syndrome Associated with West Nile Virus

Infection — Mississippi and Levisiana, July-Auvqust 2002

Wt Nile virus (WNVY inlection can cawss severe, poten- prosdsable on the bass of the presence of virus specific [g
tially faral neucoloaic. illnesses including encephalids and — andbodv in scrum,

Sejvar JJ. Emerg Infect Dis. 2006



Treatment of WNV

No anti-viral agents

Supportive care

Exclude other treatable
pathogens or syndromes




Imported Arboviruses

THIS 15 YOUR CARTAIN SPEAKING...
DREPARE FOR A BIT OF TURBULENCE
AS WE APPROACH /0,000 FEET...




Chikungunya Virus

“That which bends up” due to severe joint pains
Symptoms

° Fever

> Polyarthralgia (may last months to years)

> Headache

> Maculopapular rash (variable)

Prior to 2013, NO cases detected in the Americas
As of 2017: >1.7 million cases reported



Mosquito bite (Aedes spp)
Maternal-Child Transmission
Sexual transmission

Blood transfusion
> Screening of donations 8/2016




Zika Virus Infections in the US (Log Scale)

10000 4897

1000 437
224
100 62 73
19
10 7 l
1 .
2015 2016 2017 2018 2019
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Summary: Mosquito-borne Infections

West Nile virus infection is the most common mosquito borne
disease in the US

Range from asymptomatic infection to neuroinvasive disease

°  |Imported infections include Chikungunya and Zika virus

Treatment is supportive care PROTECT YOURSELF from mosquito bites

WORLDMOSQUITODAY2017
.20.2017

8.20.20

. qov/zika/prevention/prevent-nosquito-bites

8%
[
¥ A
4



Vectors are Inescapable

Mosquitos
°Rural and urban areas

-Standing water (tires, tree
holes, indoor pots)

> Bite through clothes

Ticks
°Widespread in environment
o Pets as reservoirs




Behavioral Interventions

WILLYOU CHECK ME FOR TICKS
Cover up e e

y N L Age ,
=y Witk A
‘N

————

Screen windows/doors

Shower after outdoor activities
Buddy Check




EPA-Registered Repellents

DEET -500 products

Picaridin—40 products

IR 3535—45 products

Oil of Lemon Eucalyptus—10 products
Catnip Oil—4 products

BIOUD—1 product

Oil of Citronella-3 products




Any Volunteers?

TaBLE 1. Pro1ECTION TIMES OF INSECT REPELLENTS, *

AcTwE INGREDIENT CaTEGORY OF
Propucr AND CONCENTRATON ComeLere-ProTecToN Tme  ProrecTiont
MEAN RANGE
min

OFF! Deep Woods (SC Johnson) DEET, 23.8% 301.5x37.6 200-360 A
Sawver Controlled Release (Sawver) DEET, 20% 234.4+31.8 180-325 B
OFF! Skintastic (SC Johnson) DEET, 6.65% 112.4+20.3 90-170 C
Bite Blocker for Kids (HOMS ) Sovbean ail, 2% 04 6+x42.0 16-195 D
OFF! Skintastic for Kids (SC Johnson) DEET, 4.75% 884+214 45-120 D
skinzSo-Soft Bue Guard Plus {Avon R3235 75% a1l s 1050 EL
Natrapel | Tender) Citronella, 10% 19.7+10.6 7-60 Ef
Herbal Armor (microencapsulated ) Citronella, 1 2%; pe ppermint 189+13.3 1-55 E§

{All Terrain) oil, 2.5%; cedar oil, 2%;

lemongrass oil, 1%; gera-
nium ail, 0.05%

Green Ban for People (Mulgum Hollow Citronella, 1 0%; peppermint 14.0+11.3 1-45 E

Farm) oil, 2%
Buzz Away (Quantum) Citronella, 5% 13.5+x7.5 5-30 E
Skin-So-Soft Bug Guard {Avon) Citronella, 0.1% 10.3£7.9 1-30 E
Skin-So-S oft Bath Oil {Avon) Uncertainy 9.6x8.8 1-30 E
Skin-50-8 oft Moisturizing Suncare (Avon)  Citronella, 0.05% 2.8+34 1-15 F
Gone Original Wristband (Solar DEET, 9.5% 0.3+x0.2 0.17-1.33 G

Gloooow)
Repello Wristband {Repello Products) DEET, 9.5% 0.2+0.08 0.17-0.63 H
Gone Plus Repelling Wristband (S olar Citronella, 25% 0.2+0.09 0.17-048 H

Gloooow)




DEET (N, N-diethyl-3-methylbenzamide)

Is it effective?
> Available since 1957, the “Gold Standard”

> Active against both mosquitoes and ticks

Is it safe in children?
o Yes!

cEPA: no age or concentration restriction

-CDC and AAP : Safe for use on children over the age of 2
months, recommends <30% DEET



Increased Concentration, Increased Duration

100% DEET= 12 hours
34.5% DEET (SR) = 12 hours
30% DEET= up to 8 hours
25% DEET= up to 6* hours
15% DEET= up to 4* hours
10% DEET= up to 2* hours
5% DEET= 90 min

Minimal incremental prolonged protection above
50%
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Insecticides
Repellents REPEL insects

Insecticides (Permethrin) KILL them
> Apply to clothes, shoes, bed nets, camping
gear

> Permethrin-treated clothing EPA approved
(including children and pregnant women)

=

> Avoid use on skin

> Avoid use on fabric that young children
may chew or suck



Tick Removal

Clean thoroughly with
soap and water, alcohol,
or an iodine scrub

What NOT to do...

e Burn it (gasoline, kerosene)

* Smother it (petroleum
jelly)

 Poison it (fingernail polish)

e Annihilate it (lit matches)

* Crush it




Behavioral interventions
> Air conditioners or screens
> Cover up
> Shower and buddy check

Summary Q

Repellents active against BOTH ticks and mosquitos (>20%)
c DEET

> Picaridin
> |R3535

Insecticides
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