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Fear is what you imagine. 

Danger is real. 

Courage to act is everything! 

“Newdemics” Publication Set—2015 

AMERICAN JOURNAL OF DISASTER MEDICINE 

CLINICAL LABORATORY INTERNATIONAL 

EXPERT REVIEWS IN MOLECULAR DIAGNOSTICS 

WHITEHAT COMMUNICATIONS WEBINARS 









LEARNING OBJECTIVES 

• To demonstrate how to determine needs: Needs assessment helps 

define the role of POCT in pandemics, complex emergencies, and 

disasters. “FAST POC” will help stop outbreaks. 

 

• To understand environmental stresses: Environmental stresses 

affect test results and must be avoided, so that POCT can be 

effective for decision-making in crises. 

 

• To illustrate the design of POCT caches: Disaster caches should be 

designed, expanded, and  harmonized for worldwide collaborative 

use, in part, to address new threats, such as Ebola & MERS CoV. 

 

• To describe Spatial Care PathsTM (SCP) and point of care culture: 

The spatial care pathTM starts with the patient, positions POCT 

optimally, and accelerates care—one “tunes” testing for cultural 

acceptance. National POCT policy and guidelines in limited-resource 

and other settings then enhance community resilience effectively. 



Needs Assessment Results from AACC members 

Reference: Kost GJ, et al. Assessing point-of-care device specifications and needs for 

pathogen detection in emergencies and disasters. Point of Care. 2012;11:119-125. 

Top five 

pathogens 

selected for 

disaster 

settings 

* P < 0.05, *** P < 0.001 



Needs Assessment Results from AACC members 

Reference: Kost GJ, et al. Assessing point-of-care device specifications and needs for 

pathogen detection in emergencies and disasters. Point of Care. 2012;11:119-125. 

First Responders 

are the preferred 

group to perform 

POC testing in 

disasters 



Needs Assessment Results from POC Journal Readers 

Field Testing Location 

Reference: Brock TK, et al. Evidence-based point-of-care tests and 

device designs for disaster preparedness. Am J Disaster Med. 2010;5:285-294. 

*** P < 0.001 

Respondents 

preferred 

patient-side 

testing in the 

field over 

testing inside a 

vehicle or tent. 



Tsunami Needs Assessment Survey Results 

Phang Nga Coastal Province, Thailand 

Reference: Kost GJ, et al. Strategic point-of-care requirements of hospitals and 

public health for preparedness in regions at risk. Point of Care. 2012;11:114-119. 

Respondents 

chose CBC, 

Lytes/Chemistry, 

Blood Bank, & O2 

Saturation as the 

highest priority 

diagnostic tests 

for a disaster 

* P < 0.05, ** P < 0.01, *** P < 0.001 



How To: Monitor O2 Saturation & Hemoglobin 

Reference: Brock KT, et al. Disaster Point-of-Care: Non-Invasive Monitoring. YouTube Presentation. 

Available at: http://www.youtube.com/watch?v=9ELSR7z0U4w. [Accessed September 19, 2014.] 



Tsunami Needs Assessment Survey Results 

Pathogen Detection Must Flex for Future! 

Reference: Kost GJ, et al. Strategic point-of-care requirements of hospitals 

and public health for preparedness in regions at risk. Point of Care. 2012;11:114-119. 

 Changing 

threats: Ebola & 

MERS CoV—

moving targets 

need flexible 

POC devices & 

culturally sound 

solutions! 



Tsunami Needs Assessment Survey Results 

Environmental Stresses 

Respondents chose 3 

physical challenges as 

the most important 

environmental factors 

to overcome in future 

POC device designs 

for extreme conditions 

* P < 0.05, ** P < 0.01, *** P < 0.001 

Reference: Kost GJ, et al. Strategic point-of-care requirements of hospitals and 

public health for preparedness in regions at risk. Point of Care. 2012;11:114-119. 



Temp: 20 to 43.3˚C Temp: 20 to 35˚C 

Haiti Earthquake, 2010 

Christchurch, New Zealand, 2011 

Temp: 8 to 31˚C 

Japan Earthquake / Tsunami, 2011 

Temp: -5 to 20˚C 







Ferguson WJ, et al. Prehosp Disaster Med. 2014;29:4-12. 



Reference: Louie RF, et al. Disaster Med Public Health Prep. 2012;6:232-240. 



Louie RF, et al. Disaster Med Public Health Prep. 2012;6:232-240. 



Dynamic Temperature and Humidity Stress 

• Goal—To characterize the effects of dynamic thermal and humidity 

stress on the performance of glucose meter measurements 

 

• Methods—Glucose test strips were exposed to conditions simulating 

the temperature and humidity experienced in New Orleans following 

the Hurricane Katrina disaster for a duration of ~4 weeks 

 

• Statistical Model—Paired measurements were obtained from stressed 

and unstressed glucose reagent strips at defined time points. Strips 

were tested with aqueous quality control solutions. 

 

• Results—The duration of stress affected the performance of the 

glucose meter systems. One system provided lower measurements 

and the other elevated when stressed. As demonstrated on one 

system, the stress effects on test performance is cumulative with 

pronounce effect after 32 hours of exposure. 



Maximum Absolute Paired Differences 

Between Stress & Control Glucose Test Strips 

• For GMS1, errors 

as large as 27.6% 

(16 mg/dL / 57.9 

mg/dL) was 

observed when 

tested at mean 

glucose 

concentration of 

57.9 mg/dL, 21.9% 

(24/109.6) at 109.6 

mg/dL, and 22.4% 

(65/290.5) at 290.5 

mg/dL.  

• For GMS2, errors as large as 24.4% (10/41) was observed when test at mean 

glucose concentration of 41.0 mg/dL, and 11.1% (34/305.3) at 305.3 mg/dL 

Louie RF, et al. Disaster Med Public Health Prep. 2012;6:232-240. 



Lam M, et al. J Diabetes Sci  Technol. 2014;8:81-88.  







Louie RF, et al.. Am J Disaster Med. 2013;8:205-212.  





Effects of Stress on cTn I Test Results 
•  During ground 

rescue 36.7% 

(11/30) of stressed 

test cards reported 

falsely low cTnI 

results  interpreted 

as “normal” 

 

•  At T5, 20% (2/10) 

results were highly 

discrepant: stress 

<0.05, control ≥0.10 

ng/mL 

 

•  Median stressed 

cTnI at T5 was 

<0.05 ng/mL 

•  During the return flight, stressed cards reported falsely elevated cTnI >0.1 ng/mL 

at T7, which in our emergency department “alerts” possible AMI. 

 
Louie RF, et al. Am J Disaster Med. 2013;8:205-212.  



WBC & 5-PART 

DIFFERENTIAL— 

ENVIRONMENTAL 

STRESS VALIDATION 

IN PROGRESS 





Locations of US National Caches 

Mission Support   

Center 

Warehouse 

AK 

1 DMAT 

1 LAB BASIC 

HI 

1 DMAT 

1 LAB BASIC 

PR 

2 DMAT 

2 LAB 

BASIC 

NCR 

19 DMAT 

11 LAB BASIC 

6 LAB PLUS 

1 IMSURT 

2 CCC 

CA 

6 DMAT 

9 LAB BASIC 

4 LAB PLUS 

1 IMSURT 

TX 

9 DMAT 

2 CCC 

9 LAB BASIC 

8 LAB PLUS 

GA 

2 DMAT 

 



Lab Basic Kit 



Lab Plus Kit 



Coming: 

Orasure 

Ebola 

POC Test 



Reference: Curtis CM, et al. Innovations in point-of-care testing for enhanced U.S. disaster caches. Am J Disaster Med. 2014;8:181-204.  



Reference: Kost GJ, Sakaguchi A, Curtis CM, Tran NK, Katip P, Louie RF. Enhancing crisis 

standards of care using innovative point-of-care testing. Am J Disaster Med. 2011;6:351-368. 





Prehospital 

Spatial Care PathTM 

for Acute Myocardial Infarction 

Step 1. The patient alerts emergency services while 

at home or about. 

 

Step 2. An ECG is recorded and a cardiac troponin 

T (or I) test is performed if there is suspicion of AMI. 

 

Step 3. The ECG and cTnT test results are 

transmitted wirelessly to the cardiologist on call. 

 

Step 4. The ambulance is directed to the invasive 

center or nearest coronary care unit, depending on 

the diagnosis. 

 

Conclusion: “POCT performed by 

paramedics, nurses, or doctors can 

improve diagnostic accuracy where the 

ECG does not provide decisive 

information. This enables optimal triage 

and early aggressive treatment of 

patients who currently experience a 

very high mortality. Prehospital 

biomarkers provide strong prognostic 

information early on, allowing the ER to 

prepare optimally for patient arrival.” 

From Sorensen JT and Stengaard C. Prehospital application 

of cardiac biomarkers for decision support in patients with 

suspected AMI. In: Kost GJ, Ed., Global Point of Care, 2015. 



Transforming the Physical Domain 

to the Temporal Domain in Small-World 

Network Spatial Care PathsTM 

Reference: Kost GJ. Theory, principles, and practice of optimizing 

point-of-care small-world networks. Point of Care. 2012;11:96-101. 

Shortcut to Heart Center 

if cTn is Elevated 



Online Access: 

http://www.ifcc.or

g/media/260912/e

JIFCC%20August

%202014.pdf 

PUBLISHED 

AUGUST 

2014;25(2):4-23 



THE SPATIAL CARE PATHTM 

• Definition: The most effective route taken by the patient 

when receiving definitive care in a small-world network. 

 

• Hypothesis: Integrates prevention and intervention to shift 

the focus upstream to the patient site early on, in order to 

save resources, time, and lives, and to stop outbreaks. 

 

• Features: Starts with the patient rather than the institution, 

empowers primary care, establishes critical access using 

geographic information systems, positions POCT, and 

optimizes decision-making with “FAST POC.” 

 

• Status: Exploratory research—Thailand, Brazil, & others. 
Reference: Kost GJ, Ferguson WJ, Kost LE. Principles of point of care culture, the spatial 

care pathTM, and enabling community and global resilience.  e-JIFCC. 2014;25(2):4-23. 



Developing a Spatial Care PathTM for Ebola 







TIMELINE OF INFECTION 

Within a few days after symptoms begin 

 

 

 

 

 

 

 

 

 

Later in disease course or after recovery 

 

 

 

 

 

 

Retrospectively in deceased patients 

 

DIAGNOSTIC TESTS AVAILABLE 

Antigen-capture enzyme-linked 

   immunosorbent assay (ELISA) test 

 

IgM ELISA 

 

Polymerase chain reaction (PCR) 

 

Virus isolation 

 

 

IgM and IgG antibodies 

 

Immunohistochemistry test 

 

PCR 

 

 

Virus isolation 

 

Source: Centers for Disease Control. http://www.cdc.gov/vhf/ebola/diagnosis/ Accessed October 18, 2014  

Laboratory Diagnosis of Ebola—Too Slow! 

http://www.cdc.gov/vhf/ebola/diagnosis/






From Chertow DS et al. 

Ebola Virus disease in 

West Africa—Clinical 

Manifestations and 

Management. 

New England Journal 

of Medicine. 

2014; November 5. 

Ebola 

Containment 
 

                      Top (A) 

               High Risk Zone 

 

 

 

 

                  Bottom (B) 

         A Complete Center   



Source: Preparing for Ebola: What U.S. Hospitals 

Can Learn From Emory Healthcare and Nebraska 

Medical Center. Planning to Treat Patients with 

Ebola Virus Infection by Dr. Ribner. Emory Serious 

Communicable Disease Unit. CDC Webinar. 2014. 



Source: 

http://www.who.int/medicines

/publications/target-product-

profile.pdf?ua=1 

World Health 

Organization 
“Target Product Profile 

for Zaire Ebola virus 

rapid, simple test  

to be used in the control 

of the Ebola outbreak in 

West Africa” 

Move POC 

testing upstream 

in the spatial 

care path.
TM

 

Detect the 

disease before 

the patient 

spreads it! 

Warning!  

http://www.who.int/medicines/publications/target-product-profile.pdf?ua=1
http://www.who.int/medicines/publications/target-product-profile.pdf?ua=1
http://www.who.int/medicines/publications/target-product-profile.pdf?ua=1
http://www.who.int/medicines/publications/target-product-profile.pdf?ua=1
http://www.who.int/medicines/publications/target-product-profile.pdf?ua=1
http://www.who.int/medicines/publications/target-product-profile.pdf?ua=1
http://www.who.int/medicines/publications/target-product-profile.pdf?ua=1


“The Race to Diagnose” 

Spring 2014: Corgenix received a $2.9 

million grant from the NIH. Disposable test 

administered at a clinic, in the home, or 

during airport arrival. Pinprick of blood 

from the finger of a patient. Positive result 

indicated by a dark red line on the test 

strip. Can only identify Ebola at symptom 

onset 8-10 days following exposure. Costs 

$2-8 per test, 100 of which fit in a portable 

cooler. 

Spring 2015: Oraasure received a $10 

million grant from HHS for POC Ebola test. 

************** 

Before: US DOD considering Liberia 

request for 3 more diagnostic labs (total 8) 

in country. Sierra Leone has 4, and 

Guinea, 3. 100 tests per day now, but 

expect 10,000 new cases per week by 

December, according to the WHO. Need to 

get 70% of population with Ebola into  

isolation and care. Now: new outbreaks. 

************** 

“With enough tests, we can shut it down. 

Without them, Ebola may be here to stay.” 

Source: Baker A, Cape Town. Time. Vol. 184, No. 17, 

November 3, 2014, pages 28-29. 

 







Ebola National 

Headlines Composite 

Japan-Haneda 

Liberia-awaiting child’s test results  



Diagnostic Center 



Alternate Care 

Facility for 

Ebola Triage 

and Care 











CDC REQUIREMENTS FOR EBOLA CENTERS 

Does not require POC resources or strategies. 

No harmonized POC testing, molecular diagnostics, or early detection. 

Neglects integrated community resilience and optimized geospatial care (no SCP). 

Source: ASPR Press Office. HHS selects nine regional Ebola and other special pathogen treatment 

centers. June 12, 2015. HSS.gov or http://www.hhs.gov/news  

NEW 

2015 



9 CENTERS, 5 YEARS—$29(106), ~3.25 ea, $339.5 pkg   



Camels vs. 

Humans 



Update late June, 2015 

16+ Dead 

172 Infected 

4,035 being monitored 

New case in Thailand 











    POLICY & GUIDELINES 
• Introduced at a National POC 

Testing Forum in  Kuala 
Lumpur, Malaysia, July, 2012  

 

• Uniquely combines policy and  

guidelines in one document 

 
• Endorsed by the Malaysia 

Ministry of Health—entire country 

 

• One of the world’s first nationally 

harmonized approaches to point-

of-care testing, the new culture 

 

• Needs extension based on 

“Emergency and Disaster POC 

Testing” (CLSI POCT16-coming!) 

 
• Thailand MOPH national 

guidelines coming this year! 

 
• Philippines in planning stage. 





CONCEPT SOLUTION 

USING “FAST POCTM” TO STOP 

OUTBREAKS! 

Definition: Facilitated-access 

Self-testing Point of Care 
 

The patient obtains his or her own (capillary blood, saliva, 

urine, or other) sample with an automatic retractable lancet 

or suitably simple sampling device built into a self-

aspirating and self-contained microcassette, microcuvette, 

or cartridge, which then seals for automatic testing and 

automated processing by a POC instrument, 

while another person, the “facilitator,” instructs and guides 

hands off, so there is extremely limited or 

no exposure to infectious agents. 



COMPACT PCR-BASED 

MOLECULAR DIAGNOSTICS 

Influenza A & B 

CLIA Waived 

Sensitivity  A 99.3%  B 98.1% 

Specificity  A 98.9%  B 99.6% 



Influenza A & B (not waived) 

Sensitivity A 100%  B 100% 

Specificity A 96.8% B 94.1% 

Strep A 

Sensitivity 98.3% 

Specificity 94.2% 

CLIA Waived 



Research in limited-resource and other 

settings. POC culture is medical 

empowerment of the individual and family 

nucleus integrated with norms, behaviors, 

beliefs, attitudes, expectations, POC 

technology, and outcomes—the final frontier! 



WHAT WE HAVE LEARNED! 
• Needs assessment defines the role of POCT in pandemics, 

complex emergencies, disasters, and outbreaks. 

 

• Environmental stresses affect test results and must be 

avoided, so that POCT can be effective for decision-making 

in urgent care, emergencies, & crises (Ebola, MERS CoV). 

 

• Disaster caches should be designed and harmonized for 

collaborative use throughout the world, and for pandemics. 

 

• Spatial Care PathsTM start with the patient, position POCT 

optimally, and accelerate care, while ones “tunes” cultural 

acceptance. Then, national POCT policy and guidelines 

and fiscal planning will enhance and sustain community 

resilience, keys to stopping outbreaks. 
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