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Objectives 

Historical perspective 
 Caring for patients with EVD 
 Laboratory response 
 Laboratory challenges 

What did we learn? 
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Map of Ebola cases and infrastructure 
th,roug hout t'he,u.,S. 

Cases c,ontiract,ed in the U .S,. 2 

4 [nota 1Cases first diagno1sed in U,.S. 

7 [1]Cases evacuated to U,.S. fr,om other 
countriies 

11[note 2]Total cases 

De,aths 2 [2] nit 

gi[note 2Reco,veries fr,o,m Ebola 

Activ,e cases 0 
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Risk to Handle EV-Infected Specimens 
• High viral loads in symptomatic patient 

• >100,000,000 pfu/ml 

• Infectious dose 
• <10 viable viral particles 

• Blood micro-droplets 
• Easily contain enough virus to cause infection 

CDC document, Review of Human-to-Human Transmission of Ebola Virus 



 
 

 

    
      

   

What level of risk were 
we willing to accept? 

**Knew that specimens contained Ebola virus** 

OSHA, General Duty Clause U.S.C. 654(a)(1), requires that employers 
furnish every employee a workplace that is free from recognized hazards that 
can cause or are likely to cause death or serious physical harm…. 



Tabl ~ 
Essential and Supplcrnen · l Tests U ed for the Support of 
Patient Infected With Ebola Virus11 

Tcst 

Essent(a! 
CBC count with automated 

dif rential 
Basic metab-olic panel 
Magnesium 
Comprehensive meta bo ic pane II 
I onlzed calciume 
Standard cfifc,·u m 
Phospho ous 
Cornsoi 
Tr,opm1in 
Blood gasese 
lactarte 
Protimec 
Partial thromboplas iin ti rnee 
P ate!et count 
Blood typingf,g 
Culture proced ure-5t1 
Molecura1r assayi 

Supp~e me ntail 
Manual d'ifferentia1 
Lipase 
Amylase 
Creatin e. kinase tota I 
Malaria sm.ea k 

HIV screen 

bur -ton ~ mfi g lion 
Lo~atwn" - R_t.q. ired,' 

Core No 

Core y sd. 

Cor Yes 
Core y-sJ· e . 
BCU No 
Core Yes.Oi 
Core Yes 
Core Yes 
Core Yes 
BCU No 
Core Yesd 
BCU No 
BCU No 
Core No 
BCU No 
NPHL1 No 
NPHl1 No 

Com No 
Core Yes 
Core Yes 
Core Yes 
Core No 
Cor,s No 
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Be flexible! 

Note: This list would need to expand 
to include patients without a diagnosis 

Iwen, PC, et al. 2015, Amer J Clin Path, 143: 4-5 
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On-Site Risk Assessment Results 

 Chemistry automated analyzer 
 Initial centrifugation – no sealed rotors 

 Coagulation automated analyzer 
Required open tube testing 

 Blood Bank 
Cross match required open tube centrifugation 

 Biosafety cabinet not available in the core lab 

Conclusion: Not all laboratory sections could 
safely handle specimens from a patient with the 
potential to have EVD. 



 

  

  

 

  

   
 
 

Safety
Risk Mitigation 

Based on the biological risk assessment 
• Engineering Controls 

• Equipment 
• Biosafety cabinet 
• Sealed centrifuge rotors or safety cups 
• Testing instruments 

• Facilities 
• Negative ventilation 
• Dedicated space 

• Administrative/work practice controls 
• Staff 

• Training 
• Limited access 

• Written safety policies 
• Medical surveillance 

• Appropriate PPE 



 

 
   

 

 

Safety
Risk Mitigation 

• Equipment 

• Creating aerosols an issue 
• Inability to use automated 

chemistry analyzer 

• Use point-of-care instruments 

• Biosafety cabinet 



 

     
  

        
  

  

  
  

 

Major Learning Lessons 

 Developed an essential list of test 
 To meet CLIA standards 
 Testing instruments to meet safety standards (risk assessment process) 
 Opened lines of communication (important) 

 Medical staff 
 Equipment manufactures 
 CDC 

 Not all tests could be performed safely 
 Alternatives 

 Lab policies/procedures needed to be fluid 

“Be prepared to provide optimal patient 
management in an environment that was safe for 
employees, students, and visitors.” 



USA 
TODA~ 

E 

age 
d 

r,- lr.w~t' 
,t~l11 
,::r._11.'t 

""' -.. J 
•1 

,('.l :nn 
:t;: t:.1 1 

: ff",-;/ 
.Ju.c f1.- ", ::,: CI 

I r!il~ ...... "f..-. 'd", t,:l 

Labs told to quarantine, even destroy 
costly devices; policies called irrational 

sh:ictions as irrational. They.cite 
guidance £mm the Center fo:r 
Disease Control and Prevention, 
vthich advises that devices us.ed 

PeterEi'Sler 
' USATQDA\T 

¥lb.en physicians at th~ Ne
braska Medical Center got their 
lirst Ebola case in September, 
they kn:ew they'd. rely heavily on 
sophisticated blood~te.st ma~ 
ehilws to monitor the man>s 
condition. They didn t ect 
t " e VJTUs mignt leave the ma 
chines incapacitated for long,e 
than the patient. 

evera eading rnanufactur,. 
ers of high-tech diagnostic de-
vices have alerted hospital 
laboratorieB that• they will re-

Strict' S€rviee, SU})port and wara to test biological samples from 
ranttes for equi_pm-ertt used to Ebola patients can be disinfect
test blood and or.gen .functions -ed. and reused safely. 
for Ebola pa.tie t i.. Fearing in They note th.at the same 
fections. some .eclin@ t0 have equi prnent has been used for 
their technicians perfurm tun- :rears to test blood from patients 
ing and maintenance th:e e}.']'en- ,~d.th other infectious diseases> 
sive devices often re uire. such us HIV .anl:l hepp.titis, and 

rs a VJ.Se a , s to quarantine reused withqulproblems. 
the equipment after use on Ebo- '"'If thls 1U1.founded behavi,l'.>r 
la p.atieats 01· even destroy it - a continues, it could significautly 
polic..-y t at one company's o,vn · im.pact the way hospitals care 
CED calhi <(the dumbest" ap- for tliesA people, says Ste ren 
proach im.a,ginable. Rin,rk~, diair of pathology and 

L-~ ~~-· ~ ~me;ltl· 1±1,,;,-; -ttfeft:l:ftl:at;::--' nucrobiel gy at th!;! U niversl ty 
some in~olved in treating the -of Nebraska and its affiliated 
few U.S. patients-who have got
te11 Ebola, see many of the re- STORY CONTINUES ON 

   

  

    

Manufacturer’s responses: 
1. Avoided answering questions 
2. No protocols for testing HC pathogens 
3. No protocols for decontamination 
4. Would not service instruments 
5. Invalidated warranties 

Herstein, et al. 2019. Pub Health Rpts 134:332-7 
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