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Hang on a chaps, where 
is the evidence for topical 
snake application? 

Topical antibiotic use – a lot of it about, but where is the 
evidence? 

A brief straw poll 
amongst colleagues 
 
•  Orthopaedic 
•  General surgery 
•  Plastics 
•  ENT 
•  Ophthalmology 
•  Dermatology 
•  Interventional 

cardiology 
•  A&E 
•  GPs 

•  Widely used 
•  Great geographical 

and specialty 
variation in use. 

 



I have a surgical infection.  
 
2000 B.C. - Here, eat this root and put 
poultice on wound. 
1000 A.D. - That root is heathen, say this 
prayer. 
1850 A.D. - That prayer is superstition, 
drink this potion. 
1940 A.D. - That potion is snake oil, 
swallow this pill. 
1975 A.D. - That pill is ineffective, take this 
antibiotic. 
2017 A.D. - That antibiotic destroys your 
microbiome and causes resistance. Here, 
eat this root and put poultice on wound. 

History of Medicine 



Short-Term Antibiotic Treatment Has Differing Long-Term Impacts on the Human Throat 
and Gut Microbiome 
Jakobsson HE et al., , March 24, 2010 https://doi.org/10.1371/journal.pone.0009836 
 

Four years after treatment high levels of 
the macrolide resistance gene erm(B) were 
found, indicating that antibiotic resistance, 
once selected for, can persist for longer 
periods of time than previously recognized. 
 
 This highlights the importance of a 
restrictive antibiotic usage in order to 
prevent subsequent treatment failure and 
potential spread of antibiotic resistance. 

Systemic antibiotic use is like napalm – it destroys all with 
long-term consequences.  It is ecological vandalsim. 



Trends in micro-organisms reported as causing inpatient SSIs 

Surveillance of Surgical Site Infections in NHS hospitals in England 2015/16 



IV surgical prophylaxis: why do we 
use it? 

�  To prevent surgical infection 

�  Evidence based. Really? What quality of 
evidence? 

�  Prior to incision 

�  Need rapid tissue levels 

�  Choice of antibiotic depends on likely 
contaminating microbes 

�  Single dose currently in vogue 



Topical antibiotics: why not? 

�  Pros 
–  High sustained local 

concentration 

–  No disruption of 
microbiome 

–  Active at the site of 
entry of infection 

–  No systemic toxicity 

–  No C.difficile 

–  May be particular 
benefit for high risk eg 
DM, smokers, 
ischaemic etc 

 

�  Cons 
–  contact dermatitis 

–  interference with wound 
healing 

–  the potential for 
increased antibiotic 
resistance 

–  cytotoxicity 





SIGN guidance 
on antibiotic prophylaxis in surgery 2008, updated 2014 

�  There is evidence that supplementary application of resorbable 
gentamicin-impregnated collagen fleeces after abdominoperineal 
excision of rectal cancer or gentamicin-collagen implant between the 
two halves of the sternum after cardiac surgery, may minimise wound 
infection after surgery. 

�  Results from studies on the use of intranasal mupirocin to prevent 
SSI are inconsistent due to small sample size, design differences and 
mixed surgical groups. A meta-analysis suggests that its use should 
be considered in non-general surgery, for example, cardiothoracic or 
orthopaedic procedures 

�  BUT intranasal mupirocin should be used to prevent MRSA infection 

�  Grommet insertion – topical antibiotics recommended. 

http://www.sign.ac.uk/assets/sign104.pdf 



�  Joint replacement: A large retrospective study showed that a combination of IV 
prophylactic antibiotic and antibiotic impregnated bone cement is more effective than IV 
prophylaxis alone in reducing the risk of SSI. Compared to the combined regimen, 
patients who received antibiotic prophylaxis only systemically had a 1.4 times higher 
revision rate with all reasons for revision as the end point (p=0.001), 1.3 times higher with 
aseptic loosening (p=0.02) and 1.8 times higher with infection as the end point (p=0.01). 

�  In addition to intravenous antibiotics, impregnated cement is recommended for cemented 
joint replacements. 

�  Intracameral antibiotic prophylaxis is recommended for cataract surgery. 

�  Intracameral or intravitreal intraocular antibiotic prophylaxis is recommended at 
completion of surgery for penetrating eye injuries (dependent on extent of injury and the 
presence or absence of an intraocular foreign body) 

�  In adults, intraventrical prophylactic antibiotic at time of insertion of a 
ventriculoperitoneal (VP) shunt reduced the shunt infection from 6% to 0.4% (RR 0.7, 
p=0.0001) 

http://www.sign.ac.uk/assets/sign104.pdf 



Chloramphenicol 
�  Ophthalmology 

�  ENT minor surgery 

�  Dermatology 

�  Plastic surgery 



Fusidic acid more effective than 
placebo in impetigo treatment 

Fusidic acid more effective than placebo but  
increase in resistance with widespread use 

Reference: Koning et al. BMJ 2002;324:203 



Fusidic Acid 
�  Fusidic	acid	is	commonly	prescribed	for	localised	skin	

infections	and	to	prevent	infection	in	minor	surgery	

�  Resistance	to	fusidic	acid	is	rising	and	is	approaching	50%	
in	some	areas.	In	particular,	resistance	rates	are	high	in	
patients	with	long	term	dermatology	problems	such	as	
eczema.	

�  The	resistance	induced	is	not	stable	and	may	fade	if	
treatment	is	stopped	

�  Use	only	for	short	courses	(1-2	weeks),	then	stop	

�  Fusidic	acid	should	only	be	used	on	very	localised	lesions	

�  It	should	not	be	used	regularly	
Shah, M. and Mohanraj, M. (2003), High levels of fusidic acid-resistant Staphylococcus aureus in dermatology patients. British Journal of 
Dermatology, 148: 1018–1020. doi: 10.1046/j.1365-2133.2003.05291.x 



Bacitracin, Gramicidin,  
Tetracycline, Neomycin, Polymyxin 
�  Bacitracin & zinc – more allergic reactions – 

dermatitis in 8 – 15% 

�  ?Selection of USA300 (also neomycin res. Japan EID) 

�  Generally thought poorly efficacious 

�  Risk of resistance development to systemic 
antibiotics 

Plos One April 2013 | Volume 8 | Issue 4 | e62020 
O'Grady et al double-blind RCT Can J Infect Dis Med Microbiol. 2009;  
Emerging Infectious Diseases 2011; 17,. 10, 1917 

   



Routine Use of Topical Bacitracin to Prevent Sternal Wound Infections After Cardiac 
Surgery  

Chan J.L.; Diaconescu A.C.; Horvath K.A.Source Annals of Thoracic Surgery; 2017 In press 

�  9 year experience of periop sternal wound bacitracin 

�  0% deep infection rate!! V expected 0.29% 

�  4 superficial infections 

�  Well tolerated. No serious adverse effects 

�  Readily available and inexpensive therapy, this simple 
intervention may be a useful adjunct strategy in 
preventing sternal wound infections 



Vancomycin Paste Does Not Reduce the Incidence of Deep Sternal 
Wound Infection After Cardiac Operations. 

Lander H et al. The Annals of thoracic surgery; Feb 2017; vol. 103 (no. 2); p. 497-503 

�  14,492 patients reviewed retrospectively 

�  12 years 

�  Multivariate analysis 

�  Use of vancomycin paste at sternal edges 
not associated with a reduction in 
infection. 



The effect of vancomycin powder on the rates of infection and pseudarthrosis in lumbar 
spine surgery. 

Maitra S et al. Spine Journal; Oct 2016; vol. 16 (no. 10) 

�  A retrospective 
analysis of 453 patients 

�  Pre and post intervention sampling 

�  Overall deep infection rate was 9/232 (3.9%) in 
the pre-vancomycin group and 4/221 (1.8%) in 
the vancomycin group 

�  No significant difference was noted in the mean 
levels fused or revision rates due to 
pseudarthrosis between the two groups 



Mupirocin 
�  Unique mode of action, blocking protein and RNA 

synthesis within bacterial cells by inhibiting the enzyme 
isoleucyl t-RNA synthetase. 

�  Spectrum of antibacterial activity, including many strains 
of staphylococci and streptococci. Active v MRSA. 

�  Minimal activity against normal skin flora, and thus has no 
effect on the natural defences of the skin against infection. 

�  Mupirocin is bactericidal at clinical concentrations. 

�  Not used in systemic infection 

�  Resistance rising 

�  Used in skin infection, minor surgery and intranasally to 
prevent staphylococcal infection 



Reactive Oxygen – an antibiotic 
alternative or an antibiotic? 

Modification of a natural product derived form 
another organism, able to kill and inhibit most 

bacteria (and viruses and fungi)  

Current licensed agent is a topical treatment 
based on engineered honey (SHRO) which is: 

� Safe and non-toxic 

� Highly Antimicrobial  

� Sustained release 





RO in surgical prophylaxis 
�  2 current evaluations 

in complex surgery 
–  Abdominal 

reconstruction 

–  Cytoreductive surgery 
in pseudomyxoma 

�  Preliminary results 
promising 
–  No infection and 

tolerated 

Complex joint replacement surgery 



Dryden M. Goddard C. Madadi A. Heard M. Saeed K. Cooke J. Bioengineered Surgihoney as 
an antimicrobial wound dressing to prevent Caesarean wound infection: a clinical and cost-
effectiveness study.  
British Journal of Midwifery 2014;22:23–7 



�  18 patients to date 
–  3 grade 4 ventral hernias with 

enterocutaneous fistulae 

–  15 grade 3 ventral hernias 
with contaminated stoma or 
wound infections 

–  All healed with surgery + 
SHRO   

–  Adverse events – 1 
dehiscence, 2 subcut 
haematoma. NO infections on 
the background of a high 
infection rate 

–  Reduced morbidity. 
Reduction in hospital stay 
and antibiotic use. 

SHRO prophylaxis in 
abdominal wall 
reconstruction. 

Personal communication S Parker & A. Wilson, Dept of Surgery UCHL 



Prosthetic device 
surgery 



Novel approach to conflict and war wounds –presented at 1st Global Conflict 
Medicine Congress, Beirut May 2017 

�  Trauma conflict wounds very high 
rate of MDR contamination 

�  Cause? Overuse of prophylactic 
antibiotics and poor IPC or 
environmental contamination? 

�  Solution: Improve IPC reduce 
broad spectrum antibiotic use. 
Prophylax wounds with RO. 

�  Needs trials but success with RO 
topical treatment of soft tissue 
injuries in Manchester bombing 
victims 

Contamination 

Debridement /
Antiseptics / 
Reactive Oxygen 
prophylaxis 

No 
colonisation 
with MDR 

Reduction in 
infection / effective 
antibiotics 

Dryden M, Antibiotic treatment of MDR wound infection, MEMA, Beirut, May 2017 Personal comm. Wong J, Plastic Surgery, Manchester 
2017 

Traumatic 
explosive or 
penetrating injury 



Trauma wound treated with 
SurgihoneyRO 



Day 1 

Day 4 

Day 10 

77 year old man 

Peripheral vascular 
disease 

Large ischaemic 
ulcers 

Non healing 

 

Heavily colonised with 
MRSA,VRE, coliforms 
and Pseudomonas 
aeruginosa. 

J	Wound	Care.	2016;		25:	140-146.  



Considering a new domain for antimicrobial stewardship: Topical 
antibiotics in the open surgical wound 

Edmiston CE et al American Journal of Infection Control; 2017 
 

�  Use of topical abx often NOT monitored by stewardship 
programs 

�  Survey results indicate that the practice of using topical 
antibiotics intraoperatively, in both irrigation fluids and 
powders, is widespread.  

�  Given the risks inherent in their use and the lack of evidence 
supporting it, the practice should be monitored as a core part 
of ASPs 

�  Alternative agents, such as antiseptics, should be considered 



The rational for local antibiotic use in surgery to prevent post-operative infection 
has logic and is based not on myth but considerable evidence in favour although 

that evidence is not as robust as is required by science. 



Summary 
�  Topical antibiotics in surgery can reduce infection 

rates. 

�  Jury is still out 

�  Quality of evidence is mediocre and most studies 
recommend RCTs 

�  Monitor and include in stewardship programmes 

�  Avoid systemically used antibiotics 

�  Consider alternative antimicrobials eg Reactive 
Oxygen. 


