
Division of Laboratory Systems

Laboratory Outreach Communication System (LOCS) Call
Monday, March 18, 2024, at 3:00 P.M. ET

• Welcome
– Sean Courtney, CDC Division of Laboratory Systems

• SARS-CoV-2 Variants Update
– Natalie Thornburg, CDC Coronavirus and Other Respiratory Viruses Division

• An Update on Dengue Globally and in the U.S.
– Joshua Wong, CDC Division of Vector-Borne Diseases

• Emerging Pathogen Preparedness and Response
– Laura Knoll, Texas Health Resources
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About DLS

Vision
Exemplary laboratory science and practice advance 
clinical care, public health, and health equity.
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About DLS Four Goal Areas

Quality Laboratory 
Science

• Improve the 
quality and value 
of laboratory 
medicine for 
better health 
outcomes and 
public health 
surveillance

Highly Competent 
Laboratory Workforce

• Strengthen the 
laboratory 
workforce to 
support clinical 
and public health 
laboratory 
practice

Safe and Prepared 
Laboratories

• Enhance the safety 
and response 
capabilities of 
clinical and public 
health laboratories

Accessible and Usable 
Laboratory Data

• Increase access 
and use of 
laboratory data to 
support response, 
surveillance, and 
patient care
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• Send oral and written comments to CLIAC@cdc.gov by April 8, 2024
• Topics include:

– Applicability of CLIA personnel requirements to preanalytic testing
– Role of artificial intelligence and machine learning in the clinical laboratory
– Use of clinical standards to improve laboratory quality
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Save the date on CDC’s CLIAC website: 
https://www.cdc.gov/cliac/upcoming-meeting.html 

mailto:CLIAC@cdc.gov
https://www.cdc.gov/cliac/upcoming-meeting.html


Risk Assessment in Clinical Laboratories
March 27, 2024, 12:00 – 1:00 pm ET

This revealed the importance of needing to be 
prepared and ready to respond. 

Laboratory professionals have since been tasked 
with performing a risk assessment in an effort to 
protect themselves and their communities from 
laboratory-associated infections. 

Participants of this webinar will be reminded of 
how to identify and assess for hazards and 
mitigate risk and will learn of resources available 
to assist in what can seem like a daunting 
process.

When Ebola entered the United States in 2014, healthcare workers were faced with the 
very real threat of a deadly exotic disease presenting itself anywhere at any time. 
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REGISTER
NOW!

OneLab Summit
Thrive: People. Planning. Preparedness.

APRIL 16-18, 2024
A THREE-DAY VIRTUAL LEARNING EVENT 

CREATED FOR LABORATORY PROFESSIONALS WHERE ATTENDEES WILL:
• Increase their knowledge of laboratory training development tools and practices  
• Gain insights from the clinical and public health laboratory community’s success and resilience  
• Collaborate and connect with CDC and laboratory education and training peers 

REGISTRATION IS LIVE! https://reach.cdc.gov/onelabsummit 6

https://reach.cdc.gov/onelabsummit
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We Want to Hear From You!

Training and Workforce Development 
Questions about education and training? 

Contact LabTrainingNeeds@cdc.gov

mailto:labtrainingneeds@cdc.gov
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LOCS Calls

On this page, you can find:
• LOCS Call information
• Transcripts
• Slides
• Audio Recordings

https://www.cdc.gov/locs/calls

https://www.cdc.gov/locs/calls
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How to Ask a Question
• Using the Zoom Webinar System

– Click the Q&A button in the Zoom 
webinar system

– Type your question in the Q&A box 
and submit it

– Please do not submit a question using 
the chat button

• For media questions, please contact 
CDC Media Relations at media@cdc.gov

• If you are a patient, please direct any 
questions to your healthcare provider
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mailto:media@cdc.gov


Slide decks may contain presentation material from 
panelists who are not affiliated with CDC. Presentation 
content from external panelists may not necessarily reflect 
CDC’s official position on the topic(s) covered.
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SARS-CoV-2 Variants Update

Natalie Thornburg, PhD
CDC Coronavirus and Other Respiratory Viruses Division



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

An Update on Dengue Globally and in the US:
Laboratory preparedness for dengue testing

Joshua M. Wong, MD
Medical Officer, Dengue Branch, Division of Vector Borne Diseases, NCEZID, CDC

Laboratory Outreach Communication System (LOCS) Call

March 18, 2024
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Why should you care about dengue?
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Why should you care about dengue?

Chapel converted to hospital ward during dengue 
outbreak in Honduras

Patients in the corridor of the emergency room in 
Honduras
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Our Discussion Today
• Situation update on global dengue

• Situation update on dengue in the US

• Current state of dengue testing in the US
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Dengue Review
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Dengue Viruses
• DENV-1, 2, 3, 4

• Lifelong DENV type-specific immunity
• Short-term cross-immunity (~1–2 years)
• Individuals can be infected up to 4 times in 

their life.

• Clinical Course

• ~3 in 4 DENV infections are asymptomatic.
• If symptomatic, onset occurs abruptly after an

incubation period of 5–7 days (Range 3–10).
• Early clinical findings are nonspecific

• Can be difficult to distinguish from other 
pathogens.
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DENV Transmission

• Vector-borne
• Saliva of infected Aedes spp. mosquito

Aedes aegypti
• Other modes

• Vertical from mother to baby
• Blood transfusion or organ

transplantation
• Needle stick, mucocutaneous, or 

hospital/laboratory accident
• Breast milk

Aedes albopictus 18



Dengue Globally
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2023 Global Dengue by the Numbers

•>5 million cases reported worldwide

• 92 countries/territories reporting cases
• All 6 WHO regions

• 23 countries reporting outbreaks

https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON498
20

https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON498


Countries reporting locally acquired dengue cases, 
Nov 2022–Nov 2023
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https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON498

https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON498


Dengue Cases in the Americas, 1980–2023*
More than 4.4 million cases reported in 2023

5,000,000

4,500,000

4,000,000

3,500,000

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

500,000

0

N
um

be
r o

f d
en

gu
e 

ca
se

s

Year

*Data from PAHO PLISA Health Information Platform for the Americas as of January 30, 2024 22



Dengue in the US
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In the United States, dengue is endemic in
6 U.S. territories and freely associated states.
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Dengue cases and rates (per 1,000 population) —
Puerto Rico, American Samoa, and USVI, 2010–2020

Ryff, K. R., et al. (2023). "Epidemiologic Trends of Dengue in U.S. Territories, 2010-2020." MMWR Surveill Summ 72(4): 1-12.
25



Among dengue cases reported to ArboNET from 2010–2022,

most dengue cases in US states (>94%) were 
associated with travel to endemic areas.
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Travel associated dengue cases (N = 10,759) reported in 
the US by year, 2010–2024
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Data from: https://www.cdc.gov/dengue/statistics-maps/data-and-maps.html (accessed 3/16/2024) 27

https://www.cdc.gov/dengue/statistics-maps/data-and-maps.html


Dengue vectors are present across much of the US.

 

8
Monaghan AJ, Eisen RJ, Eisen L, McAllister J, Savage HM, et al. (2019) Consensus and uncertainty in the geographic range of Aedes aegypti and Aedes albopictus in the contiguous
United States: Multi-model assessment and synthesis. PLOS Computational Biology 15(10): e1007369. https://doi.org/10.1371/journal.pcbi.1007369 
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1007369 2

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1007369


Locally Acquired Dengue in US States, 2010– 
2023
• Sporadic cases to limited 

outbreaks
• Florida, Hawaii, Texas

• First evidence of local DENV 
transmission

• Arizona, n=2 (2022)
• California, n=2 (2023)

Map from: https://www.cdc.gov/dengue/statistics-maps/current-data.html
29

https://www.cdc.gov/dengue/statistics-maps/current-data.html


Multiple DENV-3 introductions in Florida from returning 
travelers resulted in increased local transmission.
Reported cases of DENV-3 in Florida, by week— Florida Department of Health, June 2022–April 2023.

(n = 601)
(n = 61)

30
Jones, F. K., et al. (2024). "Introduction and Spread of Dengue Virus 3, Florida, USA, May 2022-April 2023." Emerg Infect Dis 30(2): 376-379.



How do I test for dengue?
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Appropriate dengue testing depends on when the 
sample is collected.

• Within 7 days of symptom onset*, test with:

Molecular or NS1 antigen tests

AND

IgM serology

• After 7 days of symptom onset*, test only wit h:

IgM serology
*Testing guidance may vary by jurisdiction, especially in endemic areas.
For more information on testing, visit: www.cdc.gov/dengue/healthcare-providers/testing/

32

https://www.cdc.gov/dengue/healthcare-providers/testing/testing-guidance.html


Confirmatory vs. Presumptive Test Results

• Tests that confirm dengue virus 
infection:

• NS1
• RT-PCR

• Tests that provide presumptive
diagnosis:

• IgM

Confirmatory Presumptive*

*Testing guidance may vary by jurisdiction, especially in endemic areas.
For more information on testing, visit: www.cdc.gov/dengue/healthcare-providers/testing/

33

https://www.cdc.gov/dengue/healthcare-providers/testing/testing-guidance.html


Where are we currently with 
dengue testing preparedness?
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FDA has approved four tests to diagnose dengue.
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Who offers FDA approved dengue tests?

Test FDA approval Commercially 
available

Public health labs Private labs

CDC DENV-1-4 RT-PCR IVD (510k) No Yes No

CDC Trioplex RT-PCR 
(ZIKV, DENV, CHIKV)

IVD (EUA) No Yes No

InBios IgM ELISA IVD (510k) Yes Yes Unknown, but tests 
can be purchased

InBios NS1 ELISA IVD (510k) Yes No Unknown, but tests 
can be purchased

36



Current Dengue Diagnostic Gaps and Needs

• In Puerto Rico:

• Private labs in Puerto Rico do not offer comprehensive dengue testing.

• The public health lab has strong testing practices but can be overwhelmed during epidemics.

• In US states:

• Private labs rarely offer confirmatory molecular and NS1 antigen dengue testing.

• As a result, their dengue testing algorithms are often incomplete and likely imprecise.

• No FDA-approved, commercially available RDTs are available in the US to assist 
clinicians with dengue diagnosis. 37



Early recognition and appropriate treatment 
of dengue saves lives.

• Up to 13% mortality if left untreated, but 
can be reduced to <0.05% mortality with 
early recognition and appropriate 
management.*

• Clinicians are counseled to initiate treatment 
based on clinical suspicion (e.g., don’t wait 
for test results!).

• Rapid diagnostic tests could assist clinicians 
in identifying dengue early.

Could this be 
DENGUE?

For further dengue training resources, visit: https://www.cdc.gov/dengue/healthcare-providers/education-training.html

*Kabra, S. K., et al. (1992). "Dengue haemorrhagic fever in children in Delhi." Bull World Health Organ 70(1): 105-108.
Kalayanarooj, S. (1999). "Standardized Clinical Management: Evidence of Reduction of Dengue Haemorrhagic Fever Case-Fatality Rate in Thailand.“
Lam, P. K., et al. (2013). "Clinical characteristics of Dengue shock syndrome in Vietnamese children: a 10-year prospective study in a single hospital." Clin Infect Dis 57(11): 1577-1586.
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https://www.cdc.gov/dengue/healthcare-providers/education-training.html


What is CDC Dengue Branch doing to improve 
dengue testing capacity?
• Increasing production of CDC’s RT-PCR test kits to meet demand from public health 

labs in the U.S and the Americas

• Supporting and collaborating with the Puerto Rico Department of Health to 
improve laboratory capacity and timely detection of cases

• Adapting the CDC RT-PCR tests to work with current equipment (re: sunset of 
Thermo Fisher devices)

• Conducting a landscape analysis of RUO tests, including RDTs
• Facilitating further clinical evaluations required for regulatory filing

• Assessing private laboratory practices and providing recommendations on best 
laboratory practices for dengue diagnosis 39



In Summary

• Dengue cases globally are increasing.

• Dengue cases in the US are increasing.
• Competent vectors and frequent travel-associated introductions might lead to local 

transmission events.

• Dengue Diagnostics:
• FDA has approved 4 tests for diagnosing dengue.
• Appropriate dengue testing depends on when the sample is collected.

• RT-PCR testing is the preferred test to confirm dengue, but it is not commercially available.
• NS1 and IgM testing are recommended and are commercially available.

• Dengue testing is available in public health and private labs, with some limitations.
• CDC Dengue Branch is working to improve dengue testing capacity.

40



Thank you! Questions?
Test FDA approval Commercially 

available
Public health labs Private labs*

CDC DENV-1-4 RT-PCR IVD (510k) No Yes No

CDC Trioplex RT-PCR 
(ZIKV, DENV, CHIKV)

IVD (EUA) No Yes No

InBios IgM ELISA IVD (510k) Yes Yes Unknown, but tests 
can be purchased

InBios NS1 ELISA IVD (510k) Yes No Unknown, but tests 
can be purchased

For more information, contact CDC
1-800-CDC-INFO (232-4636) Joshua M Wong, MD
TTY: 1-888-232-6348 www.cdc.gov nof9@cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.

http://www.cdc.gov/
mailto:nof9@cdc.gov


Emerging Pathogen
Preparedness and Response

Laura Knoll M.S., M.A., MT (ASCP) MB (ASCP)CM | Manager; Special Procedures Lab
lauraknoll@texashealth.org

42
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Disclaimer

• The material described in this presentation covers what one 
institution has implemented for handling of emerging infectious 
diseases (specifically Viral Hemorrhagic Fever).

• The procedures and suggestions described may not be applicable to 
all institutions but are intended to be an example that could be 
modified for use.

• Please consult with leadership at your facility prior to implementing 
any new process to ensure safety. 
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Annual Training

System Training (Train the Trainer = 1x/year)

• HLPPE Don/Doff
• Review of Specimen Handling in Entity Laboratories
• Transport of Samples to HUB laboratory
• Chain of Custody

On Site Training

• HLPPE Don/Doff (2x/year)
• Response Team (minimum 2x/year and when adding a new team member)

• Practice entire rapid testing process (both tester and buddy roles for each team member)
• Review scripting for changes
• Engage outside observers to review motions of process to identify safety concerns

44



Scripting • Initial Calls
• HLPPE Don/Doff
• Testing Process

45



64



Test Menu 
Initial Rule 
Out

47



Specimen 
Packaging

48



Containment Room 
Readiness

Clear out Containment 
Room

Obtain Category A 
Waste bins

Stock room with 
cleaning supplies, caps, 
bags, result forms, etc

Prepare Go Kits
•HLPPE
•Testing Materials 

•Malaria, Urinalysis, and 
Cepheid

Gather Testing Materials 
and Perform QC for 
PocH-100i and Piccolo
•Istat is alternative instrument

Prep Shipping Materials

49



Malaria Go-Kit

Contents:
• 30 ml each in a 50 mL conical tube

• Hemacolor stains 1,2, &3
• Milli-Q water
• Methanol

• Plastic slide box containing 4 slides
• 2-3 plastic pipettes
• Pencil 
• Capped polystyrene tube containing 4-5 drops 

Rapid Malaria reagent
• Rapid Malaria Card
• Timer (in separate plastic bag for buddy)

50



The Buddy System

Two techs in high-level PPE
• One tech to perform testing
• One tech to record results, prevent others 

from entering testing area, observe 
technique and prompt performing tech for 
adjustments or to slow pace, provide 
supplies, communicate results

• An additional tech used as a “runner” in 
anteroom for extra supplies and a go-
between for placing secondary shipping 
containers into the final shipping box

51
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Instrumentation

• Rule Out (Rapid)
• Istat
• Piccolo
• PocH-100i
• Cepheid (Ebola cartridge)

52



Engineering 
Controls etc.

Transport Container to Pick-Up Specimens from Unit (Hard, 
Lockable with Absorbent Material)

Limited Access Areas

Biosafety Cabinet

Locked Freezer

Category A Waste Container

Capped Centrifuge Buckets

Autoclave

Negative Air Pressure

53
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Debrief

Laboratory Staff, Medical Director, Lab Director, Infection 
Prevention, Infectious Disease, ED

Walk through from patient arrival to final determination of status

55



Additional Planning
• ED Liaison – specimen receipt scenarios

• ED liaison receives ED staff notification that there is a 
PUI patient. Samples have not been collected

• Samples arrived in the ED Liaison area, no testing has 
been performed, ED staff notifies Liaison that patient 
is a PUI and nursing will be in HLPPE (no samples sent 
through tube system) 

• Samples in ED Liaison area, testing has been 
performed by the liaison, ED staff notifies Liaison 
that patient is a PUI and nursing will be in HLPPE 

• Samples sent to ED Liaison area, no testing 
performed AND samples have been sent through 
the tube system, ED staff notifies Liaison that patient 
is a PUI and nursing will be in HLPPE 
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Next Scheduled Call

Monday, April 15 
3 PM - 4 PM EDT

15
APR

https://www.cdc.gov/locs/calls

https://www.cdc.gov/locs/calls
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CDC Social Media
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 https://www.facebook.com/CDC https://twitter.com/cdcgov  

https://www.instagram.com/cdcgov in https://www.linkedin.com/company/cdc  

https://www.facebook.com/CDC
https://twitter.com/cdcgov
https://www.linkedin.com/company/cdc
https://www.instagram.com/cdcgov/
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Thank You For Your Time!
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For more information, contact CDC
1-800-CDC-INFO (232-4636)

TTY:  1-888-232-6348    www.cdc.gov

Images used in accordance with fair use terms under the federal copyright law, not for distribution.

Use of trade names is for identification only and does not imply endorsement by U.S. Centers for Disease Control and Prevention.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of Centers 
for Disease Control and Prevention.
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