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Context matters 
Significant debate about transmission
routes of SARS-CoV-2 since its emergence 
in late 2019. 

Initial reports from China, indicated that it
may have been spread via the airborne 
route, 

Evolving guidelines from WHO and U.S.
CDC around airborne, droplet and contact
precautions in the face of limited resources
considered the disease to be spread via
droplet transmission through March of
2020. 
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Nosocomial transmission of SARS-CoV-2 has been reported  

Role of aerosol transmission and environmental contamination unclear 



	

	

Diamond Princess Cruise Ship 

Jae	C.	Hong/AP	Feb	15, 2020 
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Cruise Ship Hazard 
Diamond Princess-
With incomplete testing (best estimate 83% of passengers/crew) had over 750 
documented cases (20% community attack rate) – estimate true attack rate > 40% 
SS Greg Mortimer 128/217 (59%) positive (Australia -> Uruguay, March) 
Bottom Line – Cruise ships appear to be uniquely permissive environments for SARS-
CoV-2 spread 

Considerations: 
• close quarters/high density and frequent contact 
• key crew (food service) as vectors 
• air handling systems and airborne spread 
• waste water symptoms and fecal contamination 
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February 18, 2020 
• 13 Repatriated from cruise 

ship, eventually 15 total 
• Range of illness

representing mildly ill to 
severely ill 

• House or cared for in highly 
controlled environments 



 
 
 

 
 

 
 
 

 
 

Nebraska Biocontainment Unit National Quarantine Unit 

• 10 bed critical care unit 
• Negative pressure 
• Enhanced engineering, administrative 

controls 
• Highly strained and equipped staff 
• 1 of 10 U.S. Regional Special Pathogen 

Treatment Centers 

• 20 residential units 
• Negative pressure 
• Enhanced engineering,

administrative controls 
• Highly strained and equipped staff 
• Established by HHS ASPR 



 
 
 

 
 
 

 
 

 

Nebraska Biocontainment Unit 
• 3 critical care isolation rooms sampled 
• Hospitalized ill individuals 
• Rooms sampled on 

• day 10 of admission 
• day 10 of admission 
• day 4 of admission 

National Quarantine Unit 

• 9 residential rooms sampled 
• Mildly symptomatic or 

asymptomatic individuals 
• Days 5-9 of admission 



 

 

 

 

 

Surface Samples 
• room surfaces 

ventilation grates 
tabletops 
window ledges 

• personal items 
cellular phones 
exercise equipment television 
remotes 
medical equipment 

• toilets 

Air Samples 
• High volume 

next to bed 
hallway adjacent to door 

• Low volume 
on sampling personnel 





		

	

Percent positive by sample type 

Sample %	Positive	by	PCR	 N	 
Bedside	Table	 75%	 24	 

Air		Handling	Grate	 80%	 5	 

Floor 	Under 	Bed	 100%	 5	 

Window	 Ledge	 82%	 24	 
Personal	Items	 81%	 15	 
Phone	 83%	 18	 
Remote 65%	 18	 
Toilet	 81%	 21	 
Air	Samples	 63%	 19	 







Conclusions 
Ubiquitous	environmental	contamination	not	linked	to	symptoms	 

PCR	positive	air	samples	outside	of	6ft	 
provides	additional	evidence	of	aerosol	 
transmission	 

Does	not	establish	particle	size	or	distribution	 
potential	 

Value	of	strategies	for	environmental	disinfection		 



Limitations and further study 

Presence	of	Infectious	virus	 

Determine	particle	size	for	carriage	of	RNA	and	infectious	virus		 

Infectious	dose	 

Longitudinal	study	of	routes	of	viral	shedding	over	course	of	infection	 

Role	of	oxygen	delivery	systems	in	aerosol	generation		 
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https://www.cdc.gov/niosh/topics/hierarchy/ 

Hierarchy of Controls 

		




