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Bed bugs and relatives

them “true bug identified
in order to determine riate treatment.
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Worst Bed Bug Cities 2014:
Chicago Tops Orkin's Bed Bug
Cities List For Second Year In A

Row

1. Chicago
2 Los Angeles (+1)
Columbus, Ohio (+3)
Detroit (-2)
5. Cincinnati
6 Cleveland/Akron/Canton (+2)
7. Dayton (+4)
Washington D.C. (1)
9. Denver (-5)
10, Indianapolis (+6)
11 Richmond/Petersburg, Va. (+1)
12 Raleigh/Durham/Fayetteville, N.C. (+3)

Orkin, Jan 2014
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Pictorial key of bed bugs
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Commom Cimicids

Bed bugs (O) vs bedbugs (X)

= Insecta
= Hemip
= Heter
= Cimici
= Cimic
= Cimicid

Images from online sources

Biology of bed bugs Biology of bed bugs

= Adults = Blood me *%x

= 1-2 hour hide in
harbora
= 10 min d meal

nly by pads*

Biology of bed bugs Biology of bed bugs

= Live 8 -20
= Eggs ha

= Nymph
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Note: Bad bugs take 3-10 minutes to complete feeding

,N//\;%/\\ Biology of bed bugs

First Stage Larv;

<t Stage Larva
(2.5 mm long)
(tmmig)  Takss a biood meal then moks.

Second Stage Larva
[

(2 mm kong)
Takes a biocd meal then mots

Life Cycle of the
Be:

d Bug
Cimex lectularius

(55
Take rpasted blood savaral wesks. Third Stage Larva
Famales lay up 10 5 & i

(2.5 mn forg)
Takes a biood meal then moks

Fifth Stage Larva

(4.5mm long)
T ‘maal men m
akes 2 blood meal fhen molts P g Laive

(3 men fong)
Takas 3 blood maal fhen molts

Images from online sources Blology

Blood meal How many blood meals?

= Blood me
= Blood m
= Otherh

= Heat an K‘J
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Blue-, Orange-color e i
and Milk, Water bed bugs m Disturbed by you!
omo More than one bite!
Biology Biology

New York — NY Daily News Poll

How many if you had one female?

BEDBUGS BY THE NUMBERS
New Yorkers who've had
= an Ifetation In thek home 1%
* NYDailyNews.com

New Yorkers with a close friend 28%
DAILY=NEWS o el wh h b

1PM in Musttamily Housing Training

- - S News Sports Gossip Entertainment NYEvents Local Opinfon Li :n":w::::ﬁ';‘:”w;"w 9%
L5 e Local - Bedbug City: 1in 10 New Yorkers has grappled with bedbugs in ers who'vi
i J One bed bug, wm ’ : . o bt o s 9%
live with YO A — W\Now i5 a great time t0 becol necegeromecioanpeost 7 $1,310
New Yorkers who think the city is
Articde  Comments (89) L = Jsu] < 1Y $  Going too little to deal with bedbugs: 46%
One female— la Stopping one bed bug does a lot! ey e 4:nmblem.|bym: =
Bedbug City: 1in 10 New Yorkers has ;770 8%
grappled with bedbugs in their home  edbug probiems by race:
(10 months) . 5 SAATH AND HELEN KENVEDY Whie 6%
African-American: 12%
400Am Latino 10%

Bed bug females live for about a year and can lay up to 500 eggs during that time.
Eggs take five weaks to reach maturity. but many people react to bitos from the nymph

WwWWw. StopPests.org

More than 6 percent of New Yorkers who responded said they had battled the pests in the last year.
The figure would equal roughly 400,000 adults in the city, the health department said. - By SARA KUGLER FRAZIER
(AP)-Jul 28, 2010

Biology
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By MELANIE GRAYCE WEST

Waming: Bedbugs are not just in bed anymore.

NeW York | — Bed bu gs in histo y

say infastaions in common,
inciuding banks, hotels, offces and hospitals. Even “libra
Eisenterg of PestAway exterminating company in Ma
growing thres imes faster than the residential market.

e dangerous now,” said Jefl
“The commercial market is

The city's non-emengency hotline, 311, reported a re
the fiscal year just ended—31,719 calls in 2010, a 14
number includes bedbugs in residencos, hoteis, pul
violence shehers and public housing, but does. nol
establishments such as stores and restaurants.

number of bedbug-retated cals for
rge compared to 2009, That
Inoais, day care faiities, domestic-
| cakls about bedbugs in business

Holister was closed

Bedbugs’ Bite am  Thursday for the second

Violations issued against deyina ow.

residentisl landiords by Abercrombie & Fiich,
the New York ity

Department of Housing 3,000 which owns the retaler,
Preservation and declined to comment. In
B a statement

Wednesday, the
company had said it was

Geating with the Sometimes
kerosene to pre
An assortment of tr for control.

outbreak.

Commercial bulldings,
such as offices of retall
stores, are not cumently
required to report
bedbug Infestations.
Lawmakers want to

July 1, 2010

change that.

Old bed bug recommendations World distribution of the human bed bugs

into cracks and
crevices with
A mixture of ce, alcohol one
cracks of a

potassium cyanide, leadly poison to human
beings and other animals. erated and used in the
fumigation of houses, without t langer if care and precaution are
used in the work.

o loctularivs

Fi. 11-2.-World distribution of the human bed bugs, C. lectulsrius and €, hemipterus, and the pigeon bug, Ciriex columbarius,

Insects Injurious to the Household, G. Herrick, 1914

DDT and bed bugs

1959 NSO 2
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DDT and bed bugs Comeback

acks and crevices
come out at night
e, DDT spray must
i

2
A
SR .
DT Handbeok lssue

Current status

Recognition, detection, =No

and control of bed bugs =Uni
=Spr

R

(Doggett and Russell, 2008)

2011 NC Bed Bug Reports == > e >

~ — * S
R | R
: —===s o=, —e=sen. ::‘\QTL,,

= ;‘ = : -3 ;‘ = .
SEmmmenammr. | Smmmeesmme
| ——
NN ~ W“——‘—-

e
2 . -
= —
‘\—\&‘ew

Unpublished data (2007 — 2011)
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A holistic approach

ini
bedbugsii sresulting in 649
violations.

Roll'overthe map to see how many
violations have been issued in your
community district.

#0f Violations/Complaints

= Personal protec

= Pesticide safety
DNAinfo New York, April 24, 2012

Who should be educated?

= A) pest

= B) clea

= C)ma

= D) stu

= E) sup

= F)admi
= G)all of t

How to prevent bed

bugs

Prevention ( = Education **%)

Dr. Bed Bug - free education
material on bed bugs (Cimex
lectularius)

= How to hire st control co.

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com
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Bed bugs look like...

= Round
= Brow
= Flat

=Some d ticks)

= Hiding...
Photo by Gale Ridge
Connecticut Agricultural Experiment Station

Prevent the spread of bed bugs by following these steps and talking about it. Ask for help!

Correct identification! Bed bugs may be confused with other houschold inscets such as
cockroaches, carpet beetles, or spider beetles. If you find an insect that may be a bed bug, SAVE
IT in a container for identification! These are not bed bugs:

German cockroaches

Young roaches look like bed bugs.
Look for rectangular egg cases and
fecal pellets. The color is more
brown than red.

Carpet and warehouse beetle adults
and larvae may appear in beds feeding
on hair and feathers. Larvae may shed
tiny hairs that cause itching but these
do not bite.

Shiny spider beetles are often
confused with bed bugs and ticks.
They feed on dried plant material,
seeds, or dried meat and do not bite

humans.
Bed bug guidelines NYC

Marle bv C_Piedrahita

The bed bug

Images from online Size and Shape

Images from online s

Jung Kim, jung.kim@ncagr.gov
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IPM in Multifamily Housing Training

Bed bugs at various stages of growth.

Bed bugs can be two different shapes, depending on when they last fed. They expand
when full of blood and quickly (within a few hours) digest the blood and poop out the
excess so that they are flat again. A recently fed bed bug will be plump, but after it

digests it is back to being flat.

www. StopPests.org

O :

"%

lecjlrbbuegds in your house and in Bed bug Signsifinfi*ati?w
4
=Hidi ds o

Image from online source “ e
= TR
Inspection

Bed bug signs of infestation

;

| |
Eggs on TV screen!

Inspection Dark black spots!  Inspection

Images from online sources

Jung Kim, jung.kim@ncagr.gov
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A hotel stay in Raleigh

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

Group home

Headboards

Bed bugs in work places

= Chairs
= Desks

= Books
=Files on

Group home
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Inspection kit

= LED flas

= Plastic
sampl

= Magni

= Forcep

Preserve the collected sample for identification

Bites of bed bugs

—

Bed bug bites

r “A I i
) "’-: A

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

Bed bug bites

No reactions, 46% 7-11 days delay, 54% no reactions

10



Sleep Products/ NCDACS

Bed bug bites

Images by Pinto et al.

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

Secondary infection

Assisted living facility

11
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1l

" Hand and arm with blisters

Shed skin

Recognition of bed
bug infestation and

case studies

T

Extreme infestation

Single family home

T

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com
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Headboard and bed

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

Headboard

13
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Extreme infestation - shoes

=W . -

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

Extreme infestation

Single family home

Extreme infestation - door

Extreme infestation

14
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Extreme infestation

Single family home
+ roommate

Next slides!!!

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

A nightmare!!!

A submitted photo

15
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Submitted photos

PPE suggestions

= If you w

= Dispo overalls
= Dust

= Insect

= Garbage er with a lid

* Highly recommended

Control of bed bugs

Control

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

Personal protection

Be careful whe reat) bed bugs
or when move infested furniture.

Control and management
of bed bugs

Bed bug trap/ a monitoring device

Bed bug
j

i %

Can't climb
smooth
surfaces.

Easily climbs
smooth
surfaces.

Philip G. Koehle
: Works well for structural infestati
U_ FIOI‘Ida Works well for structural infestation

Control

16
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NCBedBugs.com

Nebiaska (247210

Do-It-Yourself
Bed Bug Trap

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

A typical sign of bed bug infestation

Heat treatment
> $900 and up or > $1,500

Control

17
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Chemical treatment ($250/room)

Mattress covers***

, = Major r
a <L W&
! > —

LA W

Control

Control

Control

NCbedbugs.com

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com
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Conclusions

Health concerns
of bed bugs

—

the 2013 Bugs Without Borders Save your money and time

Survey (comparing to 2011 results) Protect your family

Hotels/motels
= Several $1,000)d6llars
* Moving expefise
* Hiring proiessienals
* Replacing fUrniture
pillsi(Emergency rooms)
= Restaurants—7p = Your family

= Airplanes —2 percent

= Laundromats — g percent (6 percent in 2011) = Pesticide EXPOSUres (miSUSE/ OverUSe)

The survey was conducted by the National Pest Management Association and the University of Kentucky

Annu. Rev. Entomol. 2007. 52: 351-374
Health concerns

Klaus Reinharde and Michacl T Siva-Jothy

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com



Sleep Products/ NCDACS

Delaunay,

et al. 2011. Clinical

Infectious Diseases. 52(2): 200-210.

Bedbugs and Infectious Diseases

Pascal

Delaunay,! Véranique Blanc.? Pascal Del Giudice.? Anna Levy-Bencheton,* Dlivier Chosidow,® Pierre Marty!

and Philippe Brouqui¢

'Seavice de Parasito logie-Mycologie, Hopital de FArchet, Centre Hospit

é diz Nice-Sophia Antipolis;

TFédération de Biologie, Centre Hogpitaier d'Antibes-Juan-bes Pins, Antibes-Juan-les Fins, Unita des Maladies Infectieusas et Darmatalogie,
Hapital Bonne, Cantre HmmmherIr\p'cnrr'm,r\ild#rﬂ J3-Saint-Fapha, Fréjus-—Saint-fapha, Senice de Dermatologie, Hopital Laveran, Senice

Sarith des Armies, Marsaille;
Créteil Val de Mame, Pasis and

ssistance Publique-Hipitaux de Paris, and UPEC Universitd Pars-Est
505 et Tropicales Emergentes at Marseille, Centre National de la
e de Recherche 6236/196, Université de la Méditerante, France

Bedbu,

gs are brown and flat h insects. The 2 lite species, Cimex lectularius and Cimex

hemipterus, feed on humans and/or domestic animals, and recent outbreaks have been reported in occidental

countri

resistar

Site assessment for bedbug eradication is complex but can be assured, despite emerging ins
nce, by hiring a pest-control manager. The common dermatological presentation of bites

maculopapular wheal. Urticarial reactions and anaphylaxis can also occur. Bedbugs are suspected of

the wild, and vectorial in the Tat y. Because of |

infectious agents, but no report has yet demonstrated that they are infectious disease vectors. We
vectorial capacity, in
demands for information about

effective control tactics and public health risks of bedbugs, continued research is needed to identify new
pathogens in wild Cimex species (spp) and insecticide resistance.

Figure 5. Presentation of bedbug (Cimex i forms vary

10 purpuric, vesiclar, and bulls fesons. The typica skin lesion is @ pruritc eryteratois maculopapule thet i mm 1 2 cm in
diameter with a central hemarhagic crust or vesicle at the hite site, similar to other arthropad bites () A series of bites i a line i
characteristic of bedbug tites (B). Lesion numbers range from  few to numerous, depending on habitat-infestation intensity, and are
preferentially located in unclothed zones (€). In some cases, the eruption mimics urticaia (01

Studies of Bed Bugs and Disease

Vils gt al,* 1977

Stucies of Bd Buge and Disesss in Humen Settinge.
161 Bed bug 6182d 142 mrpcm from beddng n uts in

G

HBV Bad bugs from 6 localities iv(m huts in HBV endemic areas in
HBV 401 Bed bugs collected from bads m HBshg-posiive caier’s
1
HBV
Pothorg and Pk, HBV
1094

362 JAMA, April 1, 2000—Vol 30,

infoction. Bed bug erad
rates, despit r

B viras; HI. human.
g fim (Pachiney Pias

runodelicincy v
ackngig Co, C

3 (Reprinted)

oddard, J. and R. deShazo. 2009. JAMA. 301 (13): 1358-1366.

Jung Kim, jung.kim@ncagr.gov

Or info@nch
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Goddard, J
and R. . gl o = o

Coxiella bur
Wolbachi
Aspergill
Trypanos
Hepatitis
Human im

Delaunay, P. et al. 2011. Clinical Infectious Diseases. 52(2): 200-210.

Bed Bugs (Cimex lectularius)
and Clinical Consequences of Their Bites

Camtaxt Bod bug (Cimen loctularius)Infestations am iy Increasing workiwide,
Hiealth ccrsequences Inchsde nuissnes beting and cutaneous and systemis reactom:
The poterial or bed bugs 10 serve as disesse vactors and optil methods for bed
antrol andl exadication ase unclear
Objecives To prsent curent kngwlecge ofte hedth and medcalafecs o bed
buugs and to explore key B In pest control and eradication
ata Sources. A warch of MEDUNE nd GVAASE catabases (1960-Octobar 2008)
for atices using the keywors bed 165, Cimex Jectlarus, humes, parasiology.
o pest control,
10rmd LSINE the kEyWoRds bed BUgs, CIMex, CONt, pre-
Manualsearches of alder jaurnals, teatbaoks, pest control
newspapers (1692-Oretober 2008) were sho performed
™

O<toner 2008)

rade journak,

iy bugs,
A ANkl response.

Data Extraction A traied medical rederence Ibrarian amseted with the Herature

deShazo. g ; e o o ety
2009. JAMA.
301 (13):
1358-1366.

oy
2 dinical tals cancerring bed bugs were iderifed nd tsted the abiity of st com-
b EIg5, ANOUZR ransmisson of moee than 40 ha-
man diseases has been aitributed to bed bugs, there i e evidence fat they are
s Ay of cical ectos Lo bd bugs e been
 Faly SYSIeMK T6ACians. A Wide [3nge Of i
P beskinn, Incing anBHCHEs aPUGAINS, ticosteonl
o bike reactcrs with varying ress, No evidence.

based Interventicns o ersdcats bed BUgS oF prewent bites were waemtifed,
onclusions
bites have not been evakistod n clrécal rlads and thero o evidance B
B g i reasment. ase trar
£10n by be bugs b acking. Pest contral and eraiication i challenging dus 10 fisec-
Hicide resistance, lack af effeciive products, an heakh concerms about spraying reat-

tromes w

i b ey of Eres o

et Ao xisos ook 1 D
et Eeboey o ok ey R A

o A 0yl 01t 1 i) 52009 Aemrican i) Asmocitios. Al sighis racraei

‘w/ How to Identify a
y Bed Bug Infestation

\ i .Ml P00, Daparomant of Entomology, Virginia Tech

Introduction

You cannot just “ger” bed bugs. They have tw be brought into your home. So what is your first clue that you

B gt béd bog hoie your luggage afer a rip, or on a piece of used frniture that you bought at a garage
sale? Most people become suspicious of 3 bed
bug infestation when they find unexplained
bites on their bodics. Most commanly a per-
son will go to bed fecling fine but wake up in
the morning wm‘ ildung bites. While bites
might s‘?g bugs, they are not a good
 diagnosing 4 bed bug infescation.

This is because bite reactions are so variable

 person may o eack 1o bod bag bim st sl
“This can allow an infestation to get started in

their home and remain unxm!imd until the

bed bug population increses so much that

bed bugs stare to be seen. Because bites are an unreliable indicator of an infestation (they may not be bed bug bites.
arall), it is very imporant to be familiar with the other signs that bed bugs leave behind to detecr a real infestation
(particularly a smal onc). By looking for specific bed bug evidence, the infestarion can be identificd carly before the
population becomes difficult o control.

20
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Dermatographic urticaria s

‘Wikipedia image

Downtown
$71,000

A woman
bites

The out-o

She develope
the bites. Nine m was diagnosed w

dermographism

Acute illness — Insecticides — Bed bugs

Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
September 23,2011

Weekly / Vol. 60 / No. 37

Acute llinesses Associated With Insecticides Used to Control Bed Bugs —
Seven States, 2003-2010

The common bed bug, Cimex lectularius, is a wingless,
reddish-brown insect that requires blood meals from humans,
other mammals, or birds to survive (7). Bed bugs are not
d to be discase vectors (2,3), bur they can reduce

quality of life by causing anxiety, discomfort, and sleeplessness
(4). Bed bug populations and infestations ar increasing in the
United States and internationally (3,5). Bed bug infestations
often are treated with insecricides, but insecticide resistance is a

states participaring in the SENSOR-Pesticides program* and
from NYC DOHMH." Acute illnesses associated with an
insecticide used 1o control bed bugs were defined as two or
more acute adverse health effects resulting from exposure to
an insecticide used for bed bug control. Cases were categorized
as definite, probable, possible, and suspicious based on three
criteria: certainty of exposure, reported health effects, and

September 2011

View this article online: by pimsioumal com pews midwest 20130813

5796 e

Iowa High Court Allows Bedbug Case to Proceed

By DAVID PITT | May 13, 2013
 Adile
* Comments

Hundreds of residents from two Des Moines, lowa apartment buldings may move forward with a class action lawsuit over a bedbug infestation in what
‘class action cases against aparment owners a0d managers regarding damages from bedbugs.

may be one of the nation’s first chass act o

e —

The lowa Supreme Court said Friday it was deadiocked, which means Pol County Judge Joel Novak's 2011 ruling certifying class-action status stands
becanse of an lowa law that says when the Supreme Court i equally divided i opinion, the judgment of a lower court stands affimmed.

lowa — Class action lawsuit, May 13, 2013
More than 250 tenants (may exceed 300)

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

INFECTIOUS DISEASE

Thought Bedbugs Were Bad? Try Bedbugs With
MRSA

By Meredith Melnick @meredithcm | May 12, 2011 | Add a Comment

BB mic (i3 (wiweet(zs) Rl o]  [Esnare| 58 | Resaiater

(Updated) The one bright side to having bedbugs —
if you wanted to be optimistic about it — has always
‘been that at least the tormenting critters didn't
transmit disease. But now researchers in Vancouver
report that they've found bedbugs with methicillin-
resistant Staphylococcus aureus, or MRSA.

‘The scientists studied five bedbugs, taken from three
patients treated at St. Paul’s Hospital. All three
patients were residents of Vancouver's poor
Downtown Eastside, where both bedbugs and MRSA
have been on the rise in recent years. The

researchers wanted to see if there was a connection.

May, 2011 Time

The NEW YOI’k Ti mes (December 2012)

By CATHERINE SAINT LOUIS

= READING i

Not true

Maryland Bedbug Lawsuit: Faika
Shaaban Awarded $800,000 In Suit
Against Landlord

3 27 56 GET BUSINESS NEWSLETTERS:
et v B PN o |

FOLLOW: Falks Shasban, Bedbug Lawsult, Bedbug Lawsult Faika Shasban, Bedbug Lawsult Landlord,
Maryland Bodbug Lawsuft, Businoss News

DU An Annapolis, Md., woman was awarded a
AL b 4 record $800,000 in a bedbug lawsuit
- rd, the Baltimore Sun

Faika Shaaban, 69, will receive $650,000
of the amount in punitive damages,
spotlighting the growing sympathy that
juries have with plaintiffs in infestation
cases, the Sun said.

June 2013

21
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/'\ Ac’]’m" CEEEEND €I o scs 7O TV CHECK

C-NEWS

6abc.com

Local/state £
Woodbury home catches fire during bed

ACCUWEATHER

Woodbury, NJ (June 12, 2013)

Jung Kim, jung.kim@ncagr.gov
Or info@ncbedbugs.com www.ncbedbugs.com

How many bed bugs are too
many?

22



