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Recent Changes 

• Facilities Guidelines Institute (FGI) 
– Guidelines for Design and 

Construction of Hospitals and 
Outpatient Facilities (2014) 

 
 

• ASHRAE/ASHE Standard 170 – 2013 
– Ventilation of Health Care 

Facilities 
– ANSI/ASHRAE/ASHE Approved 

 
 

Codes & Standards  



Maintain positive pressure to all adjoining spaces at all times 

Design Parameters of operating rooms 
Facilities Guidelines Institute (FGI) 2014 



In 2003 
Something happened  .... 









Number of patients with SARS 
worldwide on 7 Aug 2003 (WHO) 



Number of SARS Cases in HK 
 
Infected Dead 

Overall 1,755 299 

Community (Amoy Gardens) 1,369 (329) 293 (42) 

Healthcare  workers 386 6 



Fear 
Panic!! 



August 2003 





Design pressure and part plan of the negative pressure 
operating theater (OT1) at the operating theater suite 



Routine air sampling on 30 Dec 2015,  
after HEPA filter change 



Follow up actions 

Date of 
sampling 

Fungal count 
(cfu/m3) 

Actions 

30/12/15 19 HEPA filter checking, surface 
cleansing & disinfection 

3/1/16 4,  Leak test for 
HEPA filter failed 

Review HEPA filter fitting + remedial 
measures 

 
31/1/16 

 
27 

Comprehensive environment 
cleansing, attention to inner layer of 
false ceiling 

 
7/2/16 

 
8 

Persistent presence of mold requires 
further corrective measures 
Repeat ceiling cleaning 



Some findings 



Total fungal 
count :7 

Total fungal 
count :15 

Total fungal 
count :30 

Total fungal 
count :1 

Filter Filter 

Filter 

Filter 

Filter 

Result of air samples collected on 13 Feb 2016 

-22.7Pa 

-15.2Pa 

-19.2Pa 

-14Pa -12.2Pa 

-1.7Pa 
0 



To map the distribution of fungal spores, 
environmental sampling performed (16 Feb) 



Other findings 

waste 



Air sampling extended to day surgery area 

⓪ Sabouraud plates without 
fungal counts 

 
❶ Digit in the circle 
indicates the total number of 
fungal counts in the Sabouraud 
plate 
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⓪ Sabouraud plates without 
fungal counts 

 
❶ Digit in the circle 
indicates the total number of 
fungal counts in the Sabouraud 
plate 
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Waste (insulation foam & 
cap) found upon removal 
of false ceiling above the 
D3 door exit 

Space enclosed by the green 
line = structural wall seen 
above false ceiling, except 
the red dots 

Above the clock Near the hood 

Towards AHU 

Remove and clean ceilings in green area on 27 Feb 

OT1 

AHU Rm 
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⓪ Sabouraud plates 
without fungal counts 

❶ Digit in the circle 
indicates the total number 
of fungal counts in the 
Sabouraud plate 

Air sampling results 
(collected on 28 Feb) 



Environmental swabs 
Around the auto door between OT1 & Day Surgery 
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Environmental swabs  
Around the auto door between OT1 & Day Surgery 
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Environmental swabs  
Around the auto door between OT1 & Day Surgery 
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Massive leakage from 
ceiling water pipe a 

few months ago 

⑥ 



Fungal colonies cultured from the wooden/plaster 
structures/gaps around the auto door 

 



Around/inside the louver 
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Pieces of wooden 
/plaster boards 



Ceiling of surrounding office corridor 
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Environmental swabs 
Ceiling of auto door between OT1 & Day Surgery 
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Environmental swabs 
Ceiling of auto door between OT1 & Day Surgery 



Actions taken 

• Remove all seals of the auto door 
• Remove the wooden/plaster structure in the false ceiling and 

louver where possible 
• For those parts that could not be removed, coated with anti-

mold painting and erect barriers to seal them from 
surrounding areas 

• Comprehensive cleaning and disinfection  
– The ceiling and all surfaces in linkage area of day surgery and clean 

corridor outside OT1 
– All surfaces in scrub room, anesthetic room, OT1 and dirty corridor 
– All cleanable parts around auto door and louver 

• Air-out 24 hours, repeat air and environmental sampling 
 





Repeat environmental sampling 
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Environmental sampling on 3 Mar  
Ceiling of auto door between OT1 & the Day Surgery 

⑳ 
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⓪⓪ 

⓪⓪ Results of air sampling   
(collected on 4 Mar 16) 
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Hot 
Zone 

N=17 

N=14 



Short term measures 

• Limited service in OT1, procedures requiring OT 
setting not recommended  

• Enhance cleaning & maintenance to “hot zone” 
• Close monitoring by settle plates  
• Particular attention to incidence of water 

leakage 
 



Summary 

• Likely source of fungal contamination  
– Wooden & plaster boards after soaking of water leaked 

from ceiling pipes a few months ago 
– Contaminated air moved into –ve pressure OT1 via 

corridor & scrub/anesthetic rooms 

 
• Principles of control 

– Remove sources 
– Measures to prevent air movement into OT1 

 
 



Long term measures 

• Remove sources:  wooden/ plaster boards 
• Measures to prevent air movement into OT1 

– Convert OT1 to positive pressure with +25 Pa  
– Air exhaust from scrub/anaes room  
– Build air tight doors at corridor to stop air leak 

 
• Implications on future contract 

– Ensure absence of waste & proper cleaning/ sealing after 
completion of work 

– Ensure proper fitting of HEPA filters (no air leakage) 
– Do not use organic materials (e.g. wood/ plaster) above 

ceiling in OT or high risk setting 
– Avoid negative pressure OT  
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⓿ Sabouraud (fungal count) 

⓿ TSA (fungal count) D5 result 

Results of air sampling  
(collected on 14 Mar 2016) 
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After removal of wooden / plaster boards 
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After removal of wooden / plaster boards 
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After removal of wooden / plaster boards 



Air flow 
after 

readjustment 



Results of air samples collected 
on 17 Mar 2016 
Service of OT1 resumed on 22 
Mar 2016 

⓪ TSA (bacterial count) 
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⓿ TSA (fungal count) D2 result 
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United Christian Hospital Expansion Project 







Thank You 
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