
Burns	outbreaks	-	‘the	UHB	
experience’	

Dr Mark Garvey 
Principal Clinical Scientist in Microbiology 
Director of the Hospital Infection Research Laboratory 
Associate Director of Infection Prevention and Control 
        mark.garvey@uhb.nhs.uk 
        @drmarkgarvey @uhbipc 



Overview	

•  Infection control in burns  
•  Introduction to UHB   
•  Problem organisms & local outbreak experience 

–  Carbapenemase Producing Enterobacteriaceae 
–  MDR Acinetobacter baumannii 
–  Pseudomonas aeruginosa 

•  Thoughts and reflections 



Infec<on	Control	in	Burns	

•  Primary modes of cross contamination of pathogens 
between burns patients direct or indirect contact from: 
–  Staff 
–  Hospital equipment 
–  Hospital environment 

•  Burns patients high risk as no skin 
•  Environmental shedding massive 
•  Outbreaks common lasting for long periods 

Bache K et al., Burns. 2015 



Bache K et al., Burns. 2015 



Vickery K et al., J Hosp Infect 2012 
Mitchell B et al., J Hosp Infect 2015 
Dancer SJ et al. Clin Micro Rev. 2014 



Introduc<on	to	UHB	NHS	Trust	
• 1400 in-patient beds 
• 42 theatres 
• 100 bed critical care unit 
• Largest solid organ transplant centre in 
Europe 

• Royal Centre for Defence Medicine 
• Regional Major Trauma Centre 
• Specialist services include: 

• Burns 
• Trauma & Orthopaedic 
• Liver surgery 
• Renal services 
• Cardiac surgery 
• Haematology and oncology 
• Neurosurgery 



What	are	Carbapenem-Resistant	Organisms? 

C Carbapenem or carbapenemase 
R or P Resistant or Producing 
E or O Enterobacteriaceae or Organisms 

Non-fermenters Acinetobacter baumannii 

Pseudomonas aeruginosa 

Stenotrophomonas maltophilia 

Enterobacteriaceae Klebsiella pneumoniae 

Escherichia coli 

Enterobacter cloacae 

CPO 

CPE 



Grundmann H et al., Lancet Infect Dis 2016; ESPAUR 2016 
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CPEs	at	UHB	
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We have had representatives of all the common CPE enzymes 
–  KPC   26 
–  OXA-48  11 
–  NDM   22 
–  IMP   2 
–  VIM & GES  7  (Pseudomonas aeruginosa) 

–  Sporadic strains and clusters 
 

59 CPEs; majority 32 Klebsiella, 12 Enterobacter, 11 E. coli 

CPE	cases	at	UHB	since	2010	



•  Strict adherence to infection prevention and control 
procedures is essential to interrupt the spread of 
antibiotic resistant organisms and preserve the 
usefulness of antibiotics 

•  Cleaning key to prevent the spread 

CPE	control	

Garvey MI et al., J Hosp Infect 2016 



Cleans	at	UHB	
•  Routine terminal clean 

–  Cleaning and disinfection with hypochlorite solution/ 
detergent (1,000ppm; Chlor Clean) 

–  Hydrogen peroxide vapour (HPV; Oxyfarm) 6% 
concentration 

•  Full environmental decontamination following CPO case 
–  Detergent/ disinfectant (Chlor Clean) 
–  Steam-cleaning 
–  Double-strength hypochlorite solution (2,000ppm; 

Chlor Clean) 
–  HPV 12% concentration 

Garvey MI et al., J Hosp Infect 2016 



Garvey MI et al., JHI 2016 



CPE screening recommendations 

§  Public Health England (PHE) issued a Toolkit to prevent the spread of 
CPE, which includes recommendations for risk-factor based screening of 
all admissions. 

Public Health England. CPE Toolkit. 2013. 

An inpatient in a 
hospital abroad 

An inpatient in UK 
hospital which has 

problems CPE spread 
Previous positive case 

Also consider screening admissions to high-risk 
units such as ICU, and patients who live overseas.   



Risk factors for CPO 

Otter JA et al., J Antimicrob Chem 2016 



Otter et al. Clin Microbiol Infect 2016. 
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MDR	Acinetobacter	at	UHB	
•  Annually up to >250 

patients transferred from 
abroad – risk of CPOs  

•  MDR Acinetobacter sp. 
endemic in the Trust for 
over 10 years 

•  Associated with battlefield 
trauma from Iraq and 
Afghanistan  

•  More recently associated 
with civilian patients  

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

20
09

/1
0 

20
10

/1
1 

20
11

/1
2 

20
12

/1
3 

20
13

/1
4 

20
14

/1
5 

20
15

/1
6 

20
16

/1
7 

N
um

be
r o

f M
D

R
 A

ci
ne

to
ba

ct
er

 



Outbreak	

•  Index case (July 2011): 
– Aeromedical evacuee from Afghanistan – Major trauma 
– Prolonged critical care 
– Multiple theatre trips  

•  49 cases across 7 wards, mostly burns patients  
•  Protracted outbreak – last case January 2013  

Halachev MR et al., Genome Med 2014. 



Halachev MR et al., Genome Med 2014. 





Prac<cal	control	measures	

Infection Control 
•  Isolation of cases  
•  Reinforcement of PPE protocols  
•  Daily hand hygiene audits validated by IPN  
•  Contact screening  
•  Focused education  

Management 
•  Root cause analysis with whole journey review  
•  Regular outbreak meetings  



Cleaning	control	measures	

Cleaning 
•  Environmental screening  
•  Enhanced cleaning  
•  Decant and deep clean  
•  Use of hydrogen peroxide 
•  Implement Rapid Cleaning Team  
•  Commence inter-theatre trip terminal cleaning  
•  Embed an assurance framework for cleaning in theatres  



Pseudomonas	aeruginosa	

•  P. aeruginosa is widespread in the 
environment: 
–  Soil, water & moist environments 

•  Usually colonises hospital and domestic sink 
traps, taps and drains 

•  Humans may be colonised at moist sites 
•  Highly opportunistic pathogen 
•  Outbreaks in burns are frequently reported from 

water sources 
•  Water transmission has become a matter of 

urgent concern 

https://www.gov.uk/government/publications/addendum-to-guidance-for-healthcare-providers-on-managing-pseudomonas-published 



Garvey MI et al., J Hosp Infect. 2016 



•  Found some patient water transmission events from 
routine surveillance 

Garvey MI et al., J Hosp Infect 2016. 
 



Quick J et al., BMJ. 2014 
 



Garvey MI et al., Int J Hyg Environ Health. 2017 



Service	improvement	

Garvey MI et al., Int J Hyg Environ Health. 2017; Garvey MI et al., J Hosp Infect. 2016 



•  Strict adherence to infection prevention and control 
procedures essent ia l to in ter rupt spread of 
microorganisms in burns patients 

•  Environmental cleaning key in controlling spread ? lack 
of assurance 

•  Outbreaks can be devastating lasting several months 
•  Appropriate facilities important 
•  ? Burns guidance – need for a positive pressure theatre, 

ventilation of side rooms 
•  Procedures undertaken on critical care are high risk  
•  Priority during an outbreak is to protect major burns 

patients  

Conclusions	
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