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Educational Objectives

At the completion of this activity, the learner will feel more confident in their

ability to:

* Understand the risk of travel associated and locally acquired dengue in Los
Angeles County.
* Recognize clinical presentation of dengue and order appropriate diagnostic

tests.
* Assess disease severity and provide recommended management.

* Understand the public health response to reported dengue cases.
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Source: Deadly Dengue Fever Outbreak in Bangladesh Strains Scarce Resources, NY Times, Sept 25, 2023
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Dengue Cases in the Americas 1980-2024*

More than 10 million cases reported this year as of July 3, 2024
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*Data from PAHO PLISA Health Information Platform for the Americas
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Dengue epidemiology worldwide

. Frequent or continuous dengue risk

Sporadic or uncertain dengue risk

No evidence of dengue risk

Source: CDC ( https://www.cdc.gov/dengue/areaswithrisk/around-the-world.html, https://wwwnc.cdc.gov/travel/yellowbook/2024/infections-

diseases/denguettepi)


http://www.cdc.gov/dengue/areaswithrisk/around-the-world.html
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What is Local Transmission
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Locally Transmitted Cases

In Fall 2023 there were 2 cases of locally-transmitted dengue

PA fA D E N A “H ABOUT. PUBLICAFFAIRS. ECONOMIC DEVEL

OFFICE OF THE CITY MANAGER

A - News
- Pasadena Reports Extremely Rare Case of Locally-Acquired Dengue; Exposure Risk to Local Residents
Remains Very Low

CITY OF

LONGBEACH  PRESSREL  pasadena Reports Extremely Rare Case of
S— Locally-Acquired Dengue; Exposure Risk to
FOR IMMEDIATE RELEASE Local Residents Remains Very Low

Subject: Long Beach Health Department Confirms| October 20,2023 @ News

Contact: Jennifer Rice Epstein PASADENA, Calif — Pasadena Public Health Department (PPHD) reports a case of dengue in a Pasadena resident
562.441.3590 who did not travel outside the United States. This is the first confirmed case of dengue in California not associated
Jennifer RiceEpstein@longbeach.gov with travel and is instead an extremely rare case of local transmission in the continental United States. The nisk of
Public Affairs Officer exposure to dengue for residents is very low and standard precautions are effective at preventing all mosguito-
Department of Health and Human Services borne illnesses, including dengue.

The City of Long Beach Department of Health and Human Services (Health Department) has confirmed
a case of dengue in a resident who has not traveled outside of the U.S. This is the first case of dengue
in Long Beach not related to travel and only the second in California, the first of which was identified
earlier this month in Pasadena. The risk of local exposure remains low, and the Health Department is
taking steps to prevent further spread of the virus that causes dengue. The person who was infected
has recovered at home and no other suspected cases have been identified. The Health Department is
carefully monitoring the situation and has educated healthcare providers on the symptoms of dengue.
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Pasadena Case Presentation

Emergency
Department

Day 11
Hospitalized
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No West Nile virus
ordered

Day 12
Discharged
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Commercial
test:
Dengue IgM
positive

!

Day 1
Onset

Day 11-12
Hospitalized

Day 20
Test Resulted
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Reported
to
Pasadena
Public
Health
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Public Health Investigation

No travel away from
neighborhood

Many mosquitoes on property

Additional testing ordered at Public
Health laboratories

Day 20
Test Resulted
S O O e—
Day 1 Day 11-12 Day 22 - Day 24

Onset Hospitalized Investigation 14
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Public Health test results:

West Nile virus IgM negative
Dengue/Zika PRNT negative

Day 20
Test Resulted
'43\57 O T —
Day 1 Day 11-12 Day 22 - Day 24 Day 35 - Day 38

Onset Hospitalized Investigation Confirmed



Long Beach Case Presentation

Urgent Care
Diagnosed with
“viral illness”




Urgent Care
(Healthcare
encounter #2)

Day 12
Urgent Care
Visit

A
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Primary Care
Provider
(Healthcare
encounter #3)

No dengue ordered

.

Day 12
Urgent Care #2
= S SN
Day 1 Day 14
Onset Primary Care

Visit



Commercial
result:
Chikungunya
IgM positive

Day 12 l
Urgent Care #2
l—i\z L) . L)
Day 1 Day 14 Day 22
Onset Primary Care Test Resulted

Visit
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Reported to
Long Beach
Department
of Health
and Human
Services
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Public Health Investigation

No travel
Works from home

Many mosquitoes on property

Additional testing ordered
at Public Health laboratory

4

Urgent Care #2
l‘i\\? (] L} S I— )

Day 14
Day 1 . Day 22 - Day 28
Onset Prlm\a;isryitCare Investigation 20

Day 12
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Public Health result:

WNV IgM negative
Chikungunya PCR negative
Chikungunya PRNT negative

Day 12 ;
Urgent Care #2 R
m—a ) L} L) ' D
Day 1 Day 14 Day 22 - Day 24 Day 40

Onset Prim\?isryi tCare Investigation Confirmed
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Local dengue transmission occasionally occurs in the continental
United States.
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Locally acquired dengue cases in the US 2010-2023

Noreportedcases () 1to4 (H5t049 @50to0249 @ 250+
22

1.Source: https://www.cdc.gov/dengue/statistics-maps/historic-data.html



http://www.cdc.gov/dengue/statistics-maps/historic-data.html
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Dengue is a viral illness

Dengue
virus

FLAVIVIRIDAE

23

Source: Centers for Disease Control and Prevention, National Center for Emerging and Zoonotic Infectious Diseases (NCEZID), Division of Vector-Borne Diseases (DVBD)



http://www.cdc.gov/
http://www.cdc.gov/ncezid
http://www.cdc.gov/ncezid/dvbd/index.html

e,‘qonosﬂt\@

__ (COUNTY OF LOS ANGELES
=17 iy Public Health
el ublic Hea

e

Aedes aegypti Aedes albopictus

Less common routes:

- -
2 mn

Source: Centers for Disease Control and Prevention, National Center for Emerging and Zoonotic Infectious Diseases (NCEZID), Division of Vector-Borne Diseases (DVBD



http://www.cdc.gov/
http://www.cdc.gov/ncezid
http://www.cdc.gov/ncezid/dvbd/index.html
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Serotypes and Immunity

Short-term cross-immunity
against other DENV types

Lifelong type-specific immunity

Source: CDC Dengue Clinical Case Management https://www.cdc.gov/dengue/training/cme/ccm/index.html


http://www.cdc.gov/dengue/training/cme/ccm/index.html

Centers for Disease Control and Prevention
National Center for Emerging and Zoonotic Infectious Diseases

Clinical characteristics and management of Dengue

LCDR Alfonso C Hernandez, MD MPH

Medical Officer, Dengue Branch, Division of Vector Borne Diseases, NCEZID, CDC
United States Public Health Service

July 11, 2024



Why should you care about
dengue?

WHO supports Mauritius as it grapples
with first dengue outbreak

GOATS AND SODA

With a million cases of dengue so far this
year, Brazil is in a state of emergency R 15 - . i el 571 e ot ool i

new cases saw the worldwide number of dengue cases exceed five million, a near record high. And

21 March 2024

MARCH 4, 2024 - 4:00 PM ET although the lion’s share of the new cases has been reported in the Region of the Americas (almost 80%), Credits

By Jill Langlois

HW-”"

EUTERS® World vV Business V  Markets vV Sustainability v Legal v More v

Dengue outbreak in Argentina on track to
break records

By Horacio Soria, Miguel Lo Bianco and Javier Corbalan E r z
March 21, 2024 9:20 AM GMT-4 - Updated 4 days ago ‘ a ‘




How can we prepare for
increasing dengue cases?



Vaccination to prevent
dengue

* Dengue vaccines

* Dengvaxia: recommended in US (children
9-16 years old with previous DENV
infection and living in endemic areas)

* TAK-003: licensed in several countries

e Butantan-DV: high efficacy in early phase
3 results

* No dengue vaccines are currently
recommended for use in US travelers.

>

Dengue
Vaccine

Injection onlY

10m|




How can we prepare for increasing dengue cases?

* Recognize dengue

* Know the warning signs for
progression to severe dengue

* Manage dengue patients
appropriately

* Test appropriately for dengue



How can we prepare for increasing dengue cases?

* Recognize dengue




When should you suspect
dengue?



When should you suspect
dengue?

* All febrile travelers coming from endemic areas or areas with
ongoing local transmission within 14 days.
* Ask about a history of travel among household members



When should you suspect
dengue?

* All febrile travelers coming from endemic areas or areas with
ongoing local transmission within 14 days.
* Ask about a history of travel among household members

* Think dengue in patients without recent travel presenting with
consistent symptoms after excluding more common causes of febrile
iliness.



Dengue Outcomes

Dengue Infection

Asymptomatic
60—-80%

Symptomatic
20-40%




Dengue Outcomes Dengue Symptoms

Fever with any of the following

Dengue Infection

Asymptomatic
60—-80%

Symptomatic
20-40%

Muscle pain

Bone pain

4
[4
4
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Joint pain




Dengue Outcomes

Dengue Infection

Asymptomatic
60—-80%

Symptomatic
20-40%

Dengue
95-99%

Severe Dengue
1-5%




Risk factors for severe dengue

3
. EIderIy
orbidities
thma, diabetes, obesity,
pertension, sickle cell disease,

Iney disease, hypertension, or on
yticoagulant therapy

Age
m Infants born to seropositive mothers

4.3‘

4

= Number of dengue infections
* 2nd >> 1st, 3rd, 4th infection




Early recognition and appropriate treatment
of dengue saves lives. noatienthE coment

Does the patient have any dengue warning signs? (See page 1)

NO‘ ‘ 3 YES
B1. Patient with coexisting conditions or social risk* B2. Dengue with warning signs
Is the patient tolerating oral intake? + Obtain IV access and CBC
¥ES § | no * Monitor vital signs, intake, and output
. . . . . i =
Encourage oral fluidintake | | » Obtain IV access * Watch for signs of compensated shock!
* No specific ant al treatment available —— =
C I I C n IVI r r n V I . 1 » Administer [V aystalloid ]
> Monitor vital signs, urine soluton at 2-4 mUkg /' Administer IV crystalloid solution at
output, and for waming * Encourage oral fluid intake 10mL/kgin 1 br and reevaluate’
signs and comp > Stop Ve i ]
;::Ek' once oral fluids aretolerated | ' mprovement i clnical status and urine
» Manage coexisting autput > 1mL/kg/hr, stable or minimal
wndilmns‘ "—I change in hematocrit?
. . .
* Standard of care is protocolized IV fluid g
n r r I r I Z u I Development of dengue Repeat [V arystalloid
warning signs?

solution at 10mL/kg up

management, according to WHO guidelines. P [

output, and dinical status, urine output >1ml/

improvement until 4-6 «ifimproving decrease to

SRR, 3-5mL g for 24 hrs kg/h, stable or minimal
change in hematoait?*
ritical phase «ifimproving decrease to Tho
Z-4mL/kg'he
o e Treat as group C

0 . . . . (dengue with shock)
* Up to 13% mortality if d Tk

nthe absence of everisting condithens or socal risk and Tto a higl

O o O r a I I S eve re I S e a S e I S i the patient is talerating oral ntake they can be treated level of care

% outpatient [see Group A). See page 6 fur co-existing —_—

untreated, but can be reduced to <0.05% st | AL, (e ot

et page Tforsigns of compensated shock -—] ;
i e y change in hematocrit?* need for 10mL/kg dose
Less volume of N rystallids may be equired for patients

mortality with appropriate management.

Continue IV crystalloid solution at 2-4mg/kg/hr

{heck hematocrit before and after I¥ fuid admintstration and
then every 12:24 s [f unaailabl basenext steps cn the
patients clnical status)

Iftolerating oral fluids then can stop IV fluids and manage as B1

For further dengue training resources, visit: https://www.cdc.gov/dengue/hcp/clinical-care/index.html



https://www.cdc.gov/dengue/hcp/clinical-care/index.html

Could this patient
have dengue?



How can we prepare for increasing dengue cases?

* Know the warning signs for
progression to severe dengue




Dengue Clinical Course

Mosquito
bite
3 - 14 days
A
( \




Febrile Phase

Mosquito
bite
3 - 14 days 2 -7 days
A A
[ X \

Viremic

r 5 1 .1 r°© 1T T1TT70
-7 0 7

Days



Critical Phase

Mosquito
bite

Viremic Not viremic
I T T

-7 0 7 14
Days



Critical Phase

Mosquito
bite

Plasma leakage
leading to shock can

develop within hours!

Viremic Not viremic
l
| I T T

-7 0 7 14
Days



Convalescent Phase

Mosquito
bite

Febrile

e e

-7 0 7 14
Days



Laboratory characteristics of
dengue

Temperature

Haematocrit

— Normal range

White blood cells ——
Critical phase
Febrile phase (1-2 days)
(0-7 days) Risk of shock and Recovery phase (3-5 days)
haemorrhage
| I T | ] I - | | |
Day of illness

Dengue (thelancet.com)



https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(23)02576-X.pdf

Laboratory characteristics of dengue

JWBC and | Plt are sensitive but
not specific markers of dengue
Temperature 1

——\ Haematocrit

— Normal range

=—— _— Platelets
White blood cells

Critical phase

Febrile phase (1-2 days)
(0-7 days) Risk of shack and

haemorrhage

1 2 3 4 5 b 7 8 9 10

Day of illness Dengue (thelancet.com)



https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(23)02576-X.pdf

Laboratory characteristics of

dengue

ot specific markers of dengue

Temperature

|, WBC and J Plt are sensitive but

“MHct suggests plasma leakage and
dehydration

Haematocrit

White blood cells

Normal range

. _— Platelets

Febrile phase
(0-7 days)

Critical phase

(1-2 days)
Risk of shock and
haemorrhage

4 5

Day of illness

10

Dengue (thelancet.com)



https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(23)02576-X.pdf

Laboratory characteristics of

dengue

|, WBC and J Plt are sensitive but

ot specific markers of dengue

Temperature

A

“MHct suggests plasma leakage and
dehydration

“MPIt count suggests initiation
of the recovery phase

Haematocrit

Normal range

Febrile phase
(0-7 days)

Critical phase

(1-2 days)
Risk of shock and
haemorrhage

4 5

Day of illness

Dengue (thelancet.com)



https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(23)02576-X.pdf
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Travel-Assoclated Dengue by Month, LAC*

16

e 2024+ *

14
s 2023

12 = = = 2018-2022 Average

10

Cases
(0]

-
- T

January  February March April May June July August September October November December
Onset

*Excludes Long Beach and Pasadena. There have been no locally-acquired cases of dengue.
**2024 cases are preliminary data as of 6/26/2024

52
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Travel Destinations of Aedes-borne Disease Cases
(N=75) in 2023, LAC*

Asia, 8%

South

America,
7%

*Excludes Long Beach and Pasadena
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Cities with Current Aedes Detections
® Aedes zegypti

® Aedesalbopictus

Approximate Aedes Infestation Area

™

Ranchoe

.u Al 11
] ' ‘
I ‘Pc. i ntm .

Beach tancho Sant:

Vargarita

Source: Interactive Map of Invasive Aedes Mosquito Detections in California — Updated January 11, 2024
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https://cdphdata.maps.arcgis.com/apps/webappviewer/index.html?id=57367199287a4d18a2cecf107854255b

(COUNTY ch Los ANGELES
Public Health

55



COUNTY OF Los ANGELES

Public Health

Source: Greater Los Angeles County Vector Control District

LOS AMGELEE &0
— |

._‘__‘_

Antelope Valley
Mosquito and
Vector Control
District

Compton Creek
Mosquito
Abatement District

Greater Los
Angeles County
Vector Control
District

San Gabriel Valley
Mosquito and
Vector Control
District

Los Angeles County
West Vector
Control District



Source: Antelope Valley Mosquito and Vector Control District, San Gabriel Valley Mosquito and Vector Control District
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Public Health Alert

Invasive Aedes Mosquitoes
New mosquitoes are changing our

way of life in southern California
inc the

Alerta de Salud al Publico
Zancudos Aedes Invasivos

Los zancudos estan cambiando la
manera de vivir en el sur de California

La picadura agresiva de un zancudo aumenta &l riesgo de contraer
dengue, fiebre amarilla, chikungunya, y Zika

Espafiol pagina 3 y 4

1145 N Azusa Canyon Aoad, West Covina, CA 91700
(626) 814-9466  www.SGVMOSGUito.org
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What We Do at Public Health

* Obtain and investigate case-patient
reports from laboratories and providers,
review medical data, interview patients
and coordinate confirmatory testing.

* Work closely with the Vector Control
Districts for environmental response

* Compile and share data with clinicians,
public health partners, stakeholders and
residents

* General county-wide outreach and
communication






Actions Requested of
Providers

60



g."‘* OF 105 4"’%
i R COUNTY OF Los ANGELES
il (=l '
Hil) Puhlic Health
CAGFom> '

b Y 4

1. Suspect Dengue -(®)-

(¢§ Returning travelers with fever who have been

Qj} in areas with dengue transmission

Any patient with compatible illness,
regardless of travel history

61
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Include countries patient travelled through to get to their destinations

Don’t overlook short day trips across the border

Obtain specific locations (state or city) and dates (departure and return) of travel

What kinds of activities did patients do during the trip

Were they exposed to mosquitoes while there?

62
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2. Order Appropriate Tests Jﬂ[

L
| [ 4

lt WNV IiM Dengue IgG
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PCR Testing, LAC 2023 (N=42)

14
12
10
d
[ =
S 3
(@]
(&)
3 6
(1]
&)
4
2 I II
, H R [] []
o 1 2 3 4 5 6 7 N8 9 /J1io 11 12

Number of Days Between Onset Date and Collection Date

m PCR+ m PCR-
64
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DEPARTMENT OF
PUBLIC HEALTH

12750 Erickson Avenue

Testing can be conducted at LAC DPH Public Health Laboratory
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3. Report to Public Health @

Report any suspected dengue immediately by phone.
Weekdays After-hours

Los Angeles County DPH Acute 8:30am-5pm: call call 213-974-1234 and ask
Communicable Disease Control  213-240-7941 for the physician on call
Long Beach Health and Human 8am-5pm: call 562- call the duty officer at 562-
Services 570-4302 500-5537
Pasadena Public Health 8am-5pm: call 626- call 626-744-6043
Department 744-6089

¢ Travel-associated dengue must be reported to Public Health within 1
working day by email, fax, phone, or mail

66
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4. Promote prevention measures

v DEET v Qil of lemon eucalyptus (OLE)
v' Picaridin v Para-menthane-diol (PMD)
v IR3535 v 2-undecanone

42



http://www.cdc.gov/mosquitoes/prevention/index.html
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Control mosquitoes indoors and outdoors

Mosquitoes breed in standing water

43


http://www.cdc.gov/mosquitoes/prevention/index.html
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APPLY EPA-REGISTERED
INSECT REPELLENTS
( 2 v' Permethrin

v 3 Weeks T =

1.https://www.cdc.gov/mosquitoes/prevention/preventing-mosquito-bites-while-traveling.html 44


http://www.cdc.gov/mosquitoes/prevention/preventing-mosquito-bites-while-traveling.html

Acknowledgements

** Acute Communicable Disease Control, LAC DPH
“»*Centers for Disease Control and Prevention
“*Vector Control Districts in LAC

¢ LAC Public Health Laboratory

***Pasadena Public Health Department

**Long Beach Department of Health and Human
Services

*»* California Department of Public Health



& < Of 05 ¢ 4,% 3
__8 "& COUNTY OF Los ANGELES
il — (P H
|l =
i) Public Health
Ao '

THANK YOU!

LAC DPH Dengue Website:
http://publichealth.lacounty.gov/acd/VectorDengue.htm

Centers of Disease Control and Prevention Dengue
Website:
https://www.cdc.gov/dengque/index.html

Subscribe to Los Angeles Health Alert Network:
http://publichealth.lacounty.gov/lahan/

To find your Vector Control District by zipcode:
www.socalmosquito.org



http://publichealth.lacounty.gov/acd/VectorDengue.htm
https://www.cdc.gov/dengue/index.html
http://publichealth.lacounty.gov/lahan/
http://www.socalmosquito.org/
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