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Dear Honourable Secretary, Working Group 
  
CareFusion would like to submit for consideration by the working group and interested stakeholders a 
response to the proposed guidance document:  
 
Safety guideline: skin antisepsis for central neuraxial block, in association with the following bodies, The 
Association of Anaesthetists of Great Britain and Ireland, The Obstetric Anaesthetists’ Association, Regional 
Anaesthesia UK & Association of Paediatric Anaesthetists of Great Britain and Ireland. 
http://www.aagbi.org/sites/default/files/skin_antisepsis_v3_for_members%2011APRIL14.pdf  
 
Declaration of Interest: 
 
CareFusion manufactures, supplies and trains the use of ChloraPrep (2% chlorhexidine gluconate / 70 % 
isopropyl alcohol) applicators in the UK.  As the supplier of the only licensed 2% chlorhexidine based skin 
preparation in the UK we have a significant interest in the detail of the guidance.  
 
We would like to bring to the working party’s attention the widespread use of 2% chlorhexidine for central 
neuraxial block and neuro-surgical/spinal surgical procedures - (standardised to or individual anaesthetists and 
surgeons) - without any reports of adverse effects on neural tissue.  Please see APPENDIX 1 for sites, not all 
inclusive.   

 The ChloraPrep SmPC, section 4.4 Special warning and precaution for use:  
o For external use only on intact skin. The solution is an irritant to eyes and mucous 

membranes. It should therefore be kept away from these areas. If the solution comes in 
contact with eyes, they should be was promptly and thoroughly with water. It should also 
not be used on open skin wounds, broken or damaged skin or in children less than 2 months 
of age. In addition, direct contact with neural tissue or the middle ear must be avoided.  

 
Key points for consideration: 

 Chlorhexidine gluconate (CHG) in varying concentrations (0.5% and 2%) is used widely for neuraxial 
procedures. Currently many hospital in the UK and Ireland use ChloraPrep for neuraxial procedures 
(See Appendix 1). In addition, a number of healthcare facilities use unlicensed products containing 2% 
chlorhexidine for neuraxial procedures. 

 The incidence of Chronic Adhesive Arachnoiditis  (CAA) or other Adverse Drug Events  (ADEs) related 
to contact with neural tissue is very low 

 The adverse events in providing patient care cited in the literature are clearly practice related not 
CHG concentration dependent 

 The risk of infection following neuraxial procedures is greater than that of CAA 

 Recommendation 1 should be modified to:    
o Use an appropriately licensed alcoholic chlorhexidine solution (> or equal to 0.5% 

chlorhexidine gluconate w/v) for skin antisepsis prior to performing a central neuraxial 
blockade (CNB). Apply the solution according to manufacturer’s instructions.  

 We support Recommendation 2 and have additional comments 

 Recommendations 3 & 4 we concur 
 
Patient safety is and remains CareFusion’s primary concern and we hope you will consider our responses in 
this context.  
 
Yours sincerely, 

 
Cynthia T Crosby 
VP Global Medical Affairs 
CareFusion 

   

http://www.aagbi.org/sites/default/files/skin_antisepsis_v3_for_members%2011APRIL14.pdf
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Recommendation 1: CareFusion comments 

 
 
 
 
 
1.  
 
A 0.5% concentration of 
chlorhexidine in alcohol 
should be used for skin 
antisepsis prior to 
performing a CNB.  

 
 
We propose alternate wording: 
 

1. Use an appropriately licensed alcoholic chlorhexidine solution (> or equal to 0.5% 
chlorhexidine gluconate w/v) for skin antisepsis prior to performing a CNB. Apply 
the solution according to manufacturer’s instructions. 
 

 
Supporting evidence for the change: 
 
Skin preparation is performed to reduce the number of microorganisms that cause 
infection. There is significant evidence to support greater efficacy of 2% CHG in 70% IPA 
over 0.5% CHG in 70% IPA (Adams, et al., 2005, Hibbard 2005) and other iodine based skin 
preparations. This is reflected in a large number of guidelines recommending 2% CHG as the 
preferred skin prep solution due to its proven efficacy over other skin preparations.  These 
include EPIC 3, NICE QS 61, Department of Health Saving Lives programme of High Impact 
Interventions, CDC guidelines for Central Line and peripheral arterial catheter insertion and 
the SARI Guidelines for the Prevention of Catheter Related Infection.   
 
Crowley and colleagues (2008) conducted a study examining the duration of antisepsis of 3 
solutions (ChloraPrep, 0.5% CHG in 70% IPA and DuraPrep, which is an alcoholic Iodine not 
available in the UK) prior to epidural anaesthesia in Obstetric patients.  They found that the 
mean bacterial yield in CFU’s taken prior to epidural catheter removal was lower in the 
ChloraPrep arm compared to both 0.5% CHG in 70% IPA and DuraPrep solutions.  It must be 
stated, however, that the results were not statistically significant due to a large number of 
negative samples. Recently, the International Spine Intervention Society (2012) conclusively 
recommend the use of 2% CHG in 70% IPA prior to all spinal procedures and state ‘If the 
instructions are followed and the chlorhexidine is given ample time to air dry, the chances 
that even a trace amount of the solution would come into contact with the dura are 
minimal’. 
 
The only study specifically assessing the safety of chlorhexidine is restricted to a 
retrospective cohort study in spinal anaesthesia (Sviggum, et al., 2012). This study analysed 
11,095 adult patients who underwent spinal anaesthesia at Mayo Clinic in the U.S. from 
January 2006 to November 2010. Chlorhexidine in alcohol was the exclusive antiseptic used 
at this institution before all regional techniques from July 2005. The concentration of 
chlorhexidine used is not given in the clinical paper ( although the standard of care at the 
Mayo clinic at the time was ChloraPrep – indeed in the US the lowest concentration of 
chlorhexidine available is 2% CHG– there is a 3.15% available as well). Overall 57 cases 
(0.46%; 95% Confidence Interval, 0.34%-0.58%) met criteria for neurologic complication. 
Spinal anaesthesia was considered to be the possible aetiology of 5 complications (0.04%; 
95% Confidence Interval, 0.00%-0.08%), all of which completely resolved within 30 days. 
The study concluded that the results support the hypothesis that chlorhexidine (in this case 
2% CHG) can be used for skin antisepsis before spinal placement without increasing the risk 
of neurologic complications. 
 
In addition, Killeen and colleagues (2012) discuss the use of chlorhexidine prior to central 
neuraxial block. When considering which concentration of chlorhexidine to use they advise 
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Recommendation 1: CareFusion comments 

that the small theoretical risk of adhesive arachnoiditis must be set against that of 
introducing infection.  In addition the authors conclude that it is unlikely that trace amounts 
of chlorhexidine are sufficient to cause adhesive arachnoiditis and that measurable volumes 
are probably required.  Doan et al., 2012 comment that in an in-vivo animal model, very 
little radio-active tracer that was introduced by needle through 2-, 4-, or 8-cm thick tissue 
slices was found to be carried on the point of a needle into the tissue samples.  The authors 
felt that chlorhexidine gluconate may be a better antiseptic to use when applied properly, 
emphasizing that adequate dry time (2-3 min) on the patients skin is required to minimize 
transfer into neural tissue.    
 
The authors of the report on the Third National Audit Project of the Royal College of 
Anaesthetists on major complications of central neuraxial block, in a letter in the British 
Journal of Anaesthesia, comment that, in their opinion chlorhexidine, 0.5% in alcohol 70% is 
the optimal skin preparation for neuraxial procedures. However they acknowledged that 
this was based on a poor level of evidence and was an ‘off-label’ indication. Please note that 
this guidance predates the 2010 updated SmPC and label for ChloraPrep (which states in 
section 4.4 Special warnings and precautions for use: … In addition, direct contact with 
neural tissue or the middle ear must be avoided).  In addition, the study (1 year UK study n-
value greater than 700,000 neuraxial blocks) identified 15 epidural abscesses and 3 bacterial 
meningitis cases.  This equates to 1:47,000 and 1:233,000 respectively whilst they identified 
1 case of severe CAA which equates to a risk of 1:700,000.  With the potential outcomes of 
infection being comparable to CAA – that is, weakness, pain and permanent loss of 
sensation or paralysis, a focus on the reduction of infection and choosing the optimum 
licensed skin preparation should be prioritised.  
 
The key with any solution is to ensure that it is dry before any invasive procedure is 
commenced.  Any skin preparation be it alcohol, CHG, iodine or combinations are 
neurotoxic (Doan et al., 2012). 
 
In conclusion, there is no published evidence that using 2% chlorhexidine for skin antisepsis 
prior to neuraxial procedures increases the risk of neural injury.   Indeed the events 
reported have all involved 0.5% chg or other CHG solution provided in bulk, multi-use 
bottles.  There is limited clinical data investigating the use of chlorhexidine prior to 
neuraxial procedures and it is clear from case reports that gross chemical contamination of 
the injectate can have catastrophic adverse effects. Therefore, as described within the draft 
guidelines, steps must be taken to ensure that there is no contamination of the sterile field.   
In addition the area of skin prepared should be allowed to air dry naturally.  The risk of 
infection following neuraxial procedures is greater than that of CAA; therefore, we believe it 
is prudent to consider weighing the balance of risk. 
 
Following a review of the global safety data related to the use of ChloraPrep in neuroaxial 
procedures the ChloraPrep Marketing Authorisation (product License) was updated in 2010 
to bring it in line with other chlorhexidine based solutions.   

 SMPC: Hydrex® Pink. Pink Chlorhexidine gluconate 0.5% w/v in 70% v/v DEB 
              4.3 Contraindications: 
                    …Do not use in contact with eyes, brain, meninges, middle ear or external ear  
                    with a perforated tympanic membrane... 
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 SMPC: ChloraPrep® with Tint 2% w/v / 70% v/v cutaneous solution 
              4.4 Special warnings and precautions for use: 

… In addition, direct contact with neural tissue or the middle ear must be avoided.. 
 
Ongoing pharmacovigilance for ChloraPrep has given no cause for concern.   

 

Recommendation 2: CareFusion comments 

 
 
2.  
The anaesthetist must be 
meticulous in taking 
measures to prevent  
chlorhexidine from 
reaching the CSF:  
  
a. Chlorhexidine should be 
kept well away from the 
drugs and equipment to be 
used for CNB. Antiseptic 
solutions should not be 
poured into containers on 
or near the same surface 
as the equipment for CNB. 
Equipment should be 
covered or protected while 
the antiseptic is applied.  
  
b. The solution must be 
allowed to dry before the 
skin is palpated or 
punctured.  
  
c. The operator should 
check his/her gloves for 
contamination with 
chlorhexidine. If there is 
any doubt, they should be 
changed before continuing 

We support recommendation 2 - focusing on meticulous practice is essential.   Meticulous 
practice with current preparations of 0.5 CHG and appropriate separation of equipment can 
be hard to achieve. 
 
a. 
There remains widespread variation in practice inter and intra hospital anaesthetic 
departments where  0.5% CHG or iodine based solutions – multi-use bulk bottle or sprays 
are administered according to historical practice not necessarily evidence based practice or 
labelled instructions. 
 
In addition to the overt risk of equipment contamination from pouring chlorhexidine 
solutions into containers from bulk bottles - there is a less obvious but significant risk of 
airborne contamination from the use of pump actuated sprays.  Similarly clinicians should 
be aware of and take steps to avoid health care professional or patient inhalation of 
chlorhexidine based solutions.  This is hard to avoid with multiple activations of pump 
actuated sprays.  (Of note to dispense 3ml of solution for a pump actuated spray takes 
between 12 to 15 pumps, causing significant airborne dispersal).   
 
Therefore we propose adding to the guidance that the use of chlorhexidine sprays should 
be avoided. 
 
The risks inherent with multi-use bulk bottles, decanted into galley pots or multiple pump 
activations of sprays, can be mitigated by the use of the ChloraPrep applicator.  
 
 
c.  
Checking gloves for contamination is difficult unless a tinted solution is used. - The addition 
of dyes to chlorhexidine bulk solutions alters the chemical content and therefore the 
efficacy of the solution.   The ChloraPrep applicator with tint uses a dye specifically chosen 
to not interact with the chlorhexidine solution.  The dye is added to the solution only at the 
time of activation of the sterile, single-use applicator. 
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the procedure..  In practice the design and use of the ChloraPrep applicator offers additional protection from 
the hazards associated with the use of multi-use bulk and spray solutions.  These hazards 
can range from contaminated solutions, to the splashing of equipment, or accidental 
inhalation.  Similarly, the metered dose and controlled flow helps ensure the correct 
amount of solution is applied and associated drying times reduced. 
 
It is mentioned within the draft guidelines that there is a risk of contamination of the glove 
with CHG if holding the ChloraPrep applicator upside down.  We believe that this is a moot 
point. The same risk factor can be associated  if the clinician is using a multi-use bulk bottle 
solution poured into a gallipot, saturating the gauze with solution , allowing the solution to 
drip down the rampley or forceps and onto the glove.  CareFusion offers, and delivers 
training and support in the appropriate use of skin preparations accompanied by 
instructional posters.  Similarly as per section 4.2 posology and method of administration   
in ChloraPrep’s SmPC , the applicator should be held with the sponge facing down.  
 
As the draft guidelines state, the process of prepping and inserting the needle should be 
completed separately and this should mean that gloves would be changed between each 
stage of the procedure. 
 

 

Recommendation 3: CareFusion comments 

3. 
In children under two 
months of age, the volume 
of chlorhexidine used 
should be the minimum 
necessary whilst still 
ensuring antisepsis. 

 
We concur  – in fact we provide metered dose applicators (0.67ml, 1.5ml, 3ml, 10.5ml & 
26ml) to help ensure an appropriate volume is applied for a given area of skin   
 
To be clear, ChloraPrep, nor any other pre-operative skin preparation that we are aware of 
is specifically indicated for use in children under 2 months of age in the UK.   
Any use of a licensed medicine such as ChloraPrep in neonates should be considered off-
label use and should only be used if there is no therapeutic alternative and the risk have 
been considered. 

 

Recommendation 4: CareFusion comments 

4.  
Optimum aseptic 
technique for CNB requires 
the use of barrier 
precautions. These  
include thorough hand 
washing with surgical 
scrub solution, the wearing 
of a cap, mask,  
sterile gown and gloves, 
and the use of a large 
sterile drape. 

 
No comment. 
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Additional information  
 

Potential Causes of CAA 

There are a number of reasons that have been suggested regarding the cause and aetiology of CAA.  
These include, blood contamination, local anaesthetics (eg. Bupivicaine), preservatives, trauma, 
Epinephirine and chemical contamination (Killeen et al., 2012; Rice et al., 2004).  
 
In addition, precipitating factors may exacerbate any reactions such as auto-immune disorders (eg. 
rheumatoid arthritis, lupus, etc.), genetic factors or abnormal fibrolytic pathways (Killeen, et al., 
2012, Smith 2014).  MacDonald et al., 1995, noted that 18% of the general population carry a factor 
in the blood (Histamine Release Factor HRF) which causes a dramatically potentiated, sustained 
autoimmune reaction to foreign substance in individuals who carry this factor. As this factor may be 
implicated in autoimmune responses, this may be relevant in explaining why there is only a minority 
of patients with arachnoiditis who develop the condition to a clinically significant degree (Smith 
2014). 
 
 
Rate of Chronic Adhesive Arachnoiditis vs Rate of Post Neuraxial Procedure Infection  
The number of occurrences of Chronic Adhesive Arachnoiditis is difficult to quantify as it is not a 
notifiable disease.   There are 3 recent cases reported (Angelique Sutcliffe vs Aintree in 2006, Grace 
Wang 2011 and Killeen, 2012). As reported by Killeen (2012) a total of 7 cases of CAA following 
central neuraxial procedures have been reported since 1990.   
  
In one study, Wang et al (1999) estimated that the incidence of epidural abscess after epidural 
analgesia was 1:1930 and the risk of permanent neurologic deficit was 1:4343 catheters.   
In addition, the recent Royal College of Anaesthetists Third National Audit Project (1 year UK study n-
value greater than 700,000 neuraxial blocks) published in 2009 identified 15 epidural abscesses and 
3 bacterial meningitis cases.  The risk of infection following neuraxial procedures is greater than that 
of CAA in clinical practice.  It is evident that there are many possible causes for CAA and that there is 
no definitive causative link and aetiology is unproven. 
 
  
Risks associated with inhalation of sprays 
The use of CHG within a spray bottle is an option listed in the draft guidelines, but caution that there 
is a potential for contamination of the tray due to micro droplets from the spray.  In addition, there 
is also another safety concern to consider and that is the effects of inhalation with both patient and 
clinical staff. 
 
Firstly, there have been a number of reports of anaphylaxis due to patients being sensitive to CHG, 
warranting an alert from the MHRA (2012).  These reports appear to be due to CHG being absorbed 
systemically (such as from a CHG coated central venous catheter) rather than topically.   One must 
consider the potential problem when using sprays in that the micro droplets will be inhaled by both 
the patient and the clinician, especially to the clinician who could be inhaling these micro droplets 
each day.  Although the amount of evidence regarding CHG inhalation is low, Orito and colleagues 
(2006) examined the direct effects of CHG on rat lung tissue at various concentrations.  They state 
that detrimental effects were more severe at concentration greater than 0.1% and might directly 
induce acute respiratory distress syndrome. For this reason, to minimise droplet contamination and 
to minimise human error, the use of a self-contained sterile metered dose applicator containing the 
CHG would be the most sensible solution. 
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Contaminated Bulk and Multi Use Spray solutions  
Antiseptic multi-use bulk bottles are not sterile and therefore can become contaminated either 
during manufacturing (intrinsic), or during subsequent handling and application (extrinsic).   A 
recently published and compelling discussion from the New England Journal of Medicine suggests 
that the size and actual threat from contamination of antiseptic solutions may well be under-
reported (Bimbach et al., 1998; Kaitwatcharachai 2000; Weber et al., 2007; Heo et al., 2008; Chang 
et al., 2012). 
 
As a result of ongoing concerns relating to evidence such as this, in 2013 the FDA required 
manufacturers of pre-operative skin preparations to ensure provision  of a sterile solution and single 

patient use containers, (FDA 2009, 2013). The use of multi-use bottles for numerous patient 
procedures raises the question of how long bulk solutions remain safe from extrinsic contamination 
after first use – in particular pump actuated sprays. This risk to patient safety in the UK should not be 
underestimated.  
 
The MHRA and European Medicines Agency (EMA) require that pre-operative skin preparations 
licensed since 2005 are sterile. The ChloraPrep solution and applicator are sterile.  Each batch is 
tested to confirm it meets sterility requirements before it is released to the market.   

 

 

 
2% or 0.5% Chlorhexidine Applicators 
Irrespective of CareFusion’s view, based on the evidence that 2% is preferable to 0.5% for skin 
preparation, the reality is that to license and secure Marketing Authorisation for a new medicine 
would take several years.  Meeting the current stability, and in particular sterility requirements, as 
well as demonstrating efficacy and safety of the solution via an applicator would be prohibitively 
expensive for use in a proportionately small number of procedures.  Similarly ensuring any new 
concentration of chlorhexidine delivered via an applicator would not be confused with the 2% 
applicators in widespread use for central venous catheters and in surgical procedures would present 
a risk management challenge to ensure patients receive the optimal guideline compliant solution.   
 
It is unlikely that CareFusion would embark on a development programme to license and market a 
suboptimal skin prep solution, and it is our belief that other manufacturers would find it difficult to 
economically provide a 0.5% CHG applicator based solution that meets the current regulatory 
standards.   
 
 
 
Application Technique 
The draft guidelines comment in the suggestions for further research, that due to Staphylococcus 
epidermidis being resident in up to 5 skin cell layers and also the oily residue on the skin, a single 
application of solution may not be adequate for skin antisepsis.  They suggest an ‘apply – wipe – 
apply’ technique which needs further investigation. 
 
The technique of application within ChloraPrep’s SmPc states that it should be applied with a 30 
second back and forth technique.  This method of application has been shown to be more effective 
than ‘painting’ or the traditional concentric circle method of application (Fortin, N 2006, MacDonald, 
C.P, 2001).  In addition, all evidence pertaining specifically to ChloraPrep has been conducted 
utilising this method of application and demonstrating superior efficacy.  All training regarding 
ChloraPrep is conducted by demonstrating this application method. 
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Prescribing Information: ChloraPrep® (PL31760/0004) & ChloraPrep with Tint (PL31760-0001) 2% 
chlorhexidine glu-conate w/v / 70% isopropyl alcohol v/v cutaneous solution. Indication: Disinfection 
of skin prior to invasive medical procedures Dosage & administration: ChloraPrep - 0.67ml, 1.5ml, 
3ml, 10.5ml, 26ml ; ChloraPrep with Tint – 3ml, 10.5ml, 26ml. Volume dependent on invasive 
procedure being undertaken. Applicator squeezed to break ampoule and release antiseptic solution 
onto sponge. Solution applied by gently pressing sponge against skin and moving back and forth for 
30 seconds. The area covered should be allowed to air dry. Side effects, precautions & contra-
indications: Very rarely allergic or skin reactions reported with chlorhexidine, isopropyl alcohol and 
Sunset Yellow. Contra-indicated for patients with known hypersensitivity to these constituents. For 
external use only on intact skin. Avoid contact with eyes, mucous membranes, middle ear and neural 
tissue. Should not be used in children under 2 months of age. Solu-tion is flammable. Do not use 
with ignition sources until dry, do not allow to pool, and remove soaked materials before use. Over-
vigorous use on fragile or sensitive skin or repeated use may lead to local skin reactions. At the first 
sign of local skin reaction, application should be stopped. Per applicator costs (ex VAT) ChloraPrep: 
0.67ml (SEPP) - 30p; 1.5ml (FREPP) - 55p; 1.5ml – 78p; 3ml – 85p; 10.5ml - £2.92; 26ml - £6.50 
ChloraPrep with Tint: 3ml – 89p; 10.5ml – £3.07; 26ml - £6.83 Legal category: GSL Marketing 
Authorisation Holder: CareFusion UK 244 Ltd, The Crescent, Jays Close, Basingstoke, Hampshire, 
RG22 4BS.  
 
Adverse events should be reported. Reporting forms and information can be found at 
www.yellowcard. mhra.gov.uk. Adverse events should also be reported to CareFusion Freephone 
number: 0800 0437 546 or email: CareFusionGB@professionalinformation.co.uk 
 
 
 

http://www.mhra.gov.uk/home/groups/dtsbs/documents/medicaldevicealert/con197920.pdf
http://www.mhra.gov.uk/home/groups/dtsbs/documents/medicaldevicealert/con197920.pdf
http://www.cofwa.org/AASYNDROME-10-03.pdf
mailto:CareFusionGB@professionalinformation.co.uk
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Correspondence Details 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Organisation CareFusion 

Name & Title Dr Cynthia Crosby 

Job title or role VP Global Medical Affairs 

Address and post 
code 

The Crescent, Jays Close 

Basingstoke, Hampshire RG22 4BS 

Telephone number +44 (0)1256 388200 

Email address Cynthia.crosby@carefusion.com 
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APPENDIX 1 
 

1) We would like to reassure the working party on the widespread use of 2% chlorhexidine for 
CNB and neuro-surgical/spinal surgical procedures - (standardised to or individual 
anaesthetists and surgeons) - without any reports of adverse effects on neural tissue.   These 
sites include but are not limited to: 

 
Barts Hospital  
BMI The Harbour Poole 
BMI Winterbourne Hospital Dorchester 
Bradford 
Bristol Royal Infirmary 
Care UK- Shepton Mallet, 
Croydon University Hospital  
Care UK Devizes  
East & North Herts NHS Trust 
Great Western Swindon 
Guys & St Thomas’ NHS Trust 
HCA Group  
Imperial College Healthcare NHS Trust 
Isle of White Hospital  
Kingston Hospital  
Leeds 
Leicester 
Nottingham 
North Staffordshire 
Pain Clinic, Royal Cornwall  
Park side Hospital  
Peninsula & Emersons Green NHS Treatment Centres 
Princess Elizabeth Hospital Woolwich Hospital  
Princess Elizabeth's Guernsey 
Ramsay Hospitals - New Hall Salisbury 
Royal Devon & Exeter 
Royal Berkshire Hospital 
Royal Marsden 
Royal National Orthopaedic Hospital NHS Trust 
Swindon Hospitals 
Southampton General Hospital 
St Georges Hospital  
St Michaels, Bristol 
The London Clinic  
University College London Hospitals NHSFT 
The Walton Centre 
Yeovil DGH 
 

 


