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The Cases at Emory 

• July 29th , we were informed that two 
humanitarians from the US had become 
infected with EBOV in Liberia 

• During the first week of August, both were 
transferred by air ambulance to our hospital, 3 
days apart  

• 33 yo male physician, day 11 of illness at arrival 

• 59 yo female missionary, day 15 of illness at arrival 
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Clinical Pearls 

• There are no proven therapeutics 
• No clear idea of the availability of any experimental 

agents when we started 

• Limited safety or efficacy data in humans  

• Great support and advice from CDC, FDA, and medical 
and scientific colleagues throughout the world 

• With the help of the CDC, we monitored EBOV 
viral loads in blood by PCR 
• Progressive declines in viral loads that correlated with 

improvements in clinical condition 

• Had very low level of nucleic acid detection for several 
days despite resolution of symptoms 



Clinical Pearls 

• Our patients had marked electrolyte 
abnormalities and nutritional deficiency 
• Laboratory testing for chemistries was critical for 

patient specific care 

• Hypokalemia, hypocalcemia and hyponatremia to 
varying degrees 

• Required both intravenous and oral replacement 
• Both required significant potassium replacement 

• Used oral supplements including nutritional drinks 
high in easily absorbed proteins, minerals and 
vitamins 



Clinical Pearls 

• The ability to provide high-level nursing care 
and supportive care made a significant impact  
• 24/7 one-on-one nurses allowed for rapid 

response to changes and adjustment of care  

• Ability to support patients in nutrition, physical 
therapy, and self care 

• Emotional support 

• Enabling safe interactions between family and 
patients was also beneficial 
• Glass window and intercom/phone system 
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SCDU CLINICAL LABORATORY 

• Established in 2003 under contract with CDC 

• Directed by Dr. C. Fantz until 2013 

• Originally intended to treat CDC personnel only 

• Provided 24/7 on-call coverage by a physician,  

  nurse, and medical technologist 

• Staff trained every six months  

• Activated twice in 12 years 

 



Clinical Laboratory: 
Operations 

• The SCDU had previously established a small 
point of care lab within the anteroom 

• However after the unit was activated, we 
realized it would become too crowded 

• Commandeered an office adjacent to anteroom 

• Facilities and Engineering built a complete point of 
care lab facility in less than 72 hours 

• CDC: A dedicated lab is NOT required to work 
with blood from patients with Ebola 

 http://www.cdc.gov/vhf/ebola/hcp/interim-guidance-specimen-collection-submission-patients-suspected-infection-ebola.html 



• Chemistry analyzer (Abaxis 
Piccolo Xpress) 

• Arterial blood-gas analyzer (GEM 
Premier 4000) 

• Automated urinalysis analyzer 
(CLINITEK) 

• Coagulation analyzer (INR only) 
(CoaguChek) 

• Hematology analyzer (pocH 
100i) 

• Malaria POC device (Alere 
BinaxNOW) 

Operations: 
Laboratory Testing and Diagnostics 

• Advantages 

• Less fear among hospital and 
lab staff 

• Less impact on staffing and 
patient care 

• Immediate results (really STAT) 

• Disadvantages 

• Limited test panel 

• If machine goes down, no 
back up 

• Costs of maintaining 
equipment rarely used 



 



  

• Patients were admitted 10 days (A) and 12 
days (B) after symptoms.  

• At admission blood gases and comprehensive 
chemistry panel were run. 

• Menu expanded to meet the needs of each 
patient 

• Testing done from once per day to up to Q6 
hrs depending on patient care needs 

Our First Two Patients: 



Carboxy Hb 

Met Hb 

Glucose Lactate 



Total Protein 
Albumin 

Ionized Ca Total Ca 



Total Bilirubin 

Alanine 

Aminotransferase 

Alkaline 

Phosphatase 

Aspartate 

Aminotransferase 



Clinical Laboratory: 
The Impact of Electrolytes 

• Our patients had MARKED electrolyte 
abnormalities and nutritional deficiencies 

• Hypokalemia, hypocalcemia and hyponatremia 

• Required both intravenous and oral replacement 

• Both required significant potassium replacement 

• Laboratory testing for chemistries was critical to 
provide supportive care 

• Used oral nutritional supplements including 
nutritional drinks high in easily absorbed proteins, 
minerals and vitamins 



Clinical Laboratory: 
FilmArray® BioThreat Panel 

• Fully automated PCR technology, combining 
nested and multiplex PCR with internal 
controls followed by melt curve analysis 

• Samples are injected directly into a reaction 
pouch without nucleic acid extraction and the 
process is complete in one hour 

 

Poritz MA, Blaschke AJ, Byington CL, Meyers L, Nilsson K, Jones DE, Thatcher SA, Robbins T, Lingenfelter B, Amiott E, 
Herbener A, Daly J, Dobrowolski SF, Teng DH, Ririe KM. 2011. FilmArray, an automated nested multiplex PCR system for 
multi-pathogen detection: development and application to respiratory tract infection. PloS one 6:e26047. 



The dried reagents in the FilmArray RP pouch are reconstituted by the addition of 1 ml 

distilled water to the blue port (lower right of diagram), and the diluted sample is injected into 

the port shown in red.  

Rand K H et al. J. Clin. Microbiol. 2011;49:2449-2453 





Clinical Laboratory: 
Pre-analytical considerations 

• Found that the Ebola virus result in the plasma 
component cleared before the whole blood 
component 

• Ebola virus, like other filoviruses, 
preferentially infects certain cell types, 
including blood monocytes, and this 
discrepancy in whole blood may be due to cell 
associated viral nucleic acids in these blood 
cells 

Racsa et al, Use of the FilmArray® BioThreat Panel in two patients with Ebola virus disease, in preparation  



Clinical Laboratory: 
“Rule out Ebola” testing 

If testing is 
warranted by 

the ID 
physician, 

SCDU 
physician is 

notified and 
calls in the 

on-call 
laboratory 

technologist   

SCDU Physician 

Patient is 
evaluated by 

the on call 
infectious 

diseases 
physician 

Infectious 
Diseases (ID) 

Risk 
assessment 

performed in 
proper PPE 
and patient 

is isolated 

Triage 



Clinical Laboratory: 
Interfering Substances 

 Hospital Day Sample Time Hemolysis Lipemia Icterus 

1 14:31 0 0 0 

2 14:47 0 0 0 

3 9:06 0 1+ 0 

4 9:42 2+ 1+ 0 

5 9:40 2+ 2+ 0 

6 9:58 2+ 1+ 0 

7 9:25 3+ 3+ 0 

8 9:44 3+ 3+ 0 

9 11:07 3+ 3+ 0 

10 7:14 3+ 3+ 0 

11 22:13 3+ 3+ 0 

12 22:30 3+ 3+ 0 

13 0:12 3+ 3+ 0 

14 6:42 3+ 3+ 0 

Scale: 0 = Clear 

1+ = slight 

2+ = moderate 

3+ = gross 

Introduction of TPN 



Clinical Laboratory: 
Shipping 

• Limited staff trained in Category A shipping 

• Not part of the unit team 

• Reluctant to come to unit 

• Emory U. safety officers  

trained members of our team 

• Commercial couriers, even  

 those certified in Category A  

shipping, refused to pick up  

anything from Emory destined for CDC 

Category A Shipping Containment 



Clinical Laboratory: 
Reporting 

• Division of Select Agents and Toxins (DSAT) is located 
in CDC's Office of Public Health Preparedness and 
Response (OPHPR) 

• Upon viral isolation, the corresponding clinical 
samples also become select agents 

• Documentation for all positive samples as well as 
their destruction  



COAGULATION/TRANSFUSION 



Transfusion Medicine: 
Blood Typing 

 

http://www.eldoncard.com/ 



Transfusion Medicine: 
Convalescent Plasma 

• Nebraska patient received convalescent 
plasma from recovered patient 

• Underwent plasmapheresis (with albumin 
replacement) at their center of 1 L of plasma, 
and given in 2 aliquots 24 hours apart 

• By definition, are ineligible donors, and this 
requires eIND from FDA 



Coagulation: 
Strategies 

• Can only test INR and platelet count 

• Strategies 

– Supportive RBC transfusion (O negative 
uncrossmatched) 

– Aggressive platelet transfusion (>50,000) 

– Supportive coagulation factor replacement with 
FFP 



MICROBIOLOGY 



Microbiology: CDC guidelines  
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OTHER CONSIDERATIONS 



Autopsy considerations 

• Would contact and have CDC Pathology Branch 
perform the autopsy in the room of the Unit 



Operations: 
Staff & Environmental Safety 

• Single patient room with a private bathroom 

• Maintain a log of persons entering the patient's room 

• Dedicated medical equipment 

• Disposable, when possible 

• Personal Protective Equipment (PPE) 

 

 

• All persons entering the patient room 
should wear at least:  
• Gloves 
• Gown (fluid resistant or 

impermeable) 
• Eye protection (goggles or face 

shield) 
• Facemask 

• Additional PPE might be required in 
certain situations depending on 
patient and environment, including 
but not limited to:  
• Double gloving 
• Disposable shoe covers 
• Leg coverings 

http://www.cdc.gov/vhf/ebola/hcp/infection-prevention-and-control-recommendations.html 
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Operations: Waste Management 

• Patient 1: Admitted for 19 days 

• Patient 2: Admitted for 14 days 

 
• Autoclaved 350 bags of regulated medical waste 

• Total weight: 3,058 lbs 

 

• Packaged 218 boxes of regulated medical waste 

 

• 6 shipments of regulated medical waste were 
transported for incineration 



• Team meeting everyday to review 
plans and protocols 

• Open forum for questions and 
concerns from any team member 

• Only approved personnel allowed 
in isolation area 

• Log of everyone who entered room 

• All personnel required to enter 
twice daily temperature and 
symptom review into a online 
registry 

• 21 day after last shift in the unit 

Operations: 
Staff & Environmental Safety 



Internal Communications 

• Open forums for all physicians and staff 
• Twice a day for 3 consecutive days 
• Every other day for 1st week 

 

• Hospital administration, nursing administration 
and hospital epidemiology leaders available for Q 
& A. 
 

• Key leaders rounded on the floors to answer 
questions from staff AND patients 
 

• Patient education video 



Teamwork 

• When you work in the regular lab what 
another tech does isn’t important to you.   

• “In the SCDU you have to worry what the 
other person does before you, what the 
person does after you and what you are going 
to do, because one mistake can kill us all” 

• That is how the Team began to think of its self 
as a Family 
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Family Rules 

1. I will follow all SOP’s 

2. I will ensure that others follow all SOP’s 

3. I will report any new signs and symptoms 

4. I will report any change in medical condition 

5. I will report any incidents 
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Our Team 

• Emory Nursing 
• Toni Ash 

• Chris Barnes 

• Jason Calhoun 

• Lauren Chapman 

• Tracey Daye 
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• Shunasee Evans 
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• Chris Haynes 

• Carolyn Hill 

• Dustin Hillis 

• Crystal Johnson 

• Jessica Loomis 

• Josia Mamora 

• Emory Medical Labs 
• Jim Ritchie 

• Anne Winkler 
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• Juli Buchanan 

• Eileen Burd, PhD 

• John Cardella 

• Brenda Eaves 

• Crystal Evans 

• Charles Hill, MD, PhD 

• Krista Hostetler 
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• Emily Ryan, PhD 
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• Emily Beck 

• Paula Desroches 

 

 

• Laura Mitchell 
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• Elaina Tirador 

• Donnette Todd 

• Sharon Vanairsdale 

• Pharmacy 
• Amir Emamifar 

• Susan Rogers 

 

• Health & Safety 
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• Sean Kaufman 
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• Sean Olinger 

• Kalpana Rengarajan 

• Scott Thomaston 

• Infection Control 
• Connie Bryant 

• Betsy Hackman 

• Regina Howard 

• Marolyn Jones 

• Environmental 
Services 
• Jeff Broughton 

• Brian Frisle 

• Robert Jackson 

• Jerry Lewis 



Our Team 

• Administration 
• Robert Bachman 

• Bill Bornstein 
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•Emory Infectious 
Diseases 

• Bruce Ribner 

• Sonia Bell 

• G Marshall Lyon 

• Aneesh Mehta 

• Colleen Kraft 

• Jay Varkey 

• Vince Marconi 

• Mark Mulligan 

• Carlos Del Rio 

• Phyllis Kozarsky 
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• David Stephens 



Thank You to Our Colleagues 

• Centers for Disease Control  
 and Prevention (CDC) 

• Timothy Uyeki 
• Anita McElroy 
• David Kuhar 
• Ute Stroeher 
• Christina Spiropoulou 
• Jonathan Towner 
• Stuart Nichol 
• Shelley Campbell 
• Aridth Gibbons 
• Deborah Cannon 
• Paul Meechan 
• Viral Special Pathogens Branch 

• National Microbiology Laboratory of 
the Public Health Agency of Canada 
• Dr. Gary Kobinger 

 

• Food & Drug Administration 
(FDA) 
• Dr. Debra Birnkrant 
• Dr. Robert Kosko 
• Division of Antiviral Products 

• SIM and Samaritan’s Purse  
• Dr. Lance Plyler 
• Dr. John Fankhauser 
• Dr. Deborah Eisenhut 
• Medical team at the ELWA hospital 

Liberia 

• CBR International Corp 
• Dr. Miles Brennan 
• Dr. Jeanne Novak 



The Bigger Picture – much more 
than the patients at Emory 

http://onforb.es/Y3YjoG 
A. Vespignani et al. Modeling projection of cases if spread continues at current 

rates. http://news.sciencemag.org/health/2014/08/disease-modelers-project-

rapidly-rising-toll-ebola 
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Our Patients and Their Families 

Their message: Help is needed in West Africa 
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