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BackgroundBackground

Lander JA. EMLA and Amethocaine for reduction of 
children's pain associated with needle insertion. 
CD004236. Issue 3, 2006

Topical anaesthetic creams are an effective 
treatment for a number of painful procedures

Starship emergency department uses EMLA 
for intravenous cannulation, venipuncture and 
lumbar puncture 

Cochrane systematic review found 
that amethocaine is better than EMLA for 
reducing pain associated with needle insertion.
RR 0.78 (95%CI 0.62, 0.98).

Two questions were posed; does amethocaine 
increase the success of cannulation; and what 
are the cost implications?



BackgroundBackground

Image copyright free from Gray’s Anatomy 1918; 
source Wikipedia.

Amides and esters

Amides metabolised in liver, risk of 
systemic toxicity higher

Esters metabolised by esterases in 
skin, blood. By product PABA is a 
potent allergen.

The ideal topical anaesthetic 
cream and reality?



Topical anaesthetic agentsTopical anaesthetic agents
EMLA Since before 1983 worldwide
Amethocaine

– Ametop (UK, NZ, not US)
– AnGel (Australia)
– S-caine peel (US)

Lignocaine
Liposomal lignocaine

– ELA-max (US, Canada)
[Synera (US)]
[Iontophoresis]
[Lasers]
[Zingo!]

Image from FDA.com



EMLA versus EMLA versus AmetopAmetop

ErythemaErythemaBlanchingBlanchingSkin changesSkin changes

Prescribing advicePrescribing advice

Duration of pain reliefDuration of pain relief

Removal timeRemoval time

Minimum application Minimum application 
timetime

AgeAge

AmetopAmetopEMLAEMLA

1.5g sufficient for 1.5g sufficient for 
2 sites, up to 30cm2 sites, up to 30cm22

< 12 months 2g total dose< 12 months 2g total dose
> 12 months 2g per site> 12 months 2g per site

44--6 hours post removal6 hours post removalMinimum of 2 hours post Minimum of 2 hours post 
removalremoval

45 min post application45 min post application11--4 hours4 hours

3030--45 minutes45 minutes6060--90 minutes (1.5 hours)90 minutes (1.5 hours)

Use above three monthsUse above three monthsUse above three monthsUse above three months

Note: Recommendations as per Acute Pain Service: October 2006.

EMLA comes in 5g tubes. Ametop comes in 1.5g tubes.



HypothesesHypotheses

1. Ametop may increase the success of 
intravenous cannulation compared to EMLA 
due to less vasoconstriction.

2. Ametop has previously proved more effective in 
ward and clinic settings. Would this be the case 
in a children’s emergency department?

3. Could ametop save money and time due to its 
faster onset of action.



AimsAims

1. To determine if Ametop increases the success 
of intravenous cannulation compared to EMLA? 

2. To determine if Ametop provides superior pain 
relief to EMLA in the Children's Emergency 
Department.

3. To develop an economic evaluation model.



MethodMethod
Randomised, double-blind controlled study

Children aged 3 months to 15 years offered topical 
anaesthesia for intravenous cannulation were eligible

First step
Conducted at triage by nurses
Consent and Randomisation

Second step
Intravenous cannula inserted by doctor 
Doctor completes data collection form
Pain of procedures observed in a convenience sample 



MethodMethod
Power calculation based on 70% success rate with a 10% 
clinically significant increase, p =0.05 and power 0.8 
requires 330 children in each group

Power was not calculated for the secondary observed 
cohort as we had a limited time span and resources

Northern X Ethics Committee approval NTX06/10/128 with 
special dispensation for verbal consent at triage.

ADHB research number A+3584
Australian Clinical Trials Register:
ACTRN012606000409572



First stepFirst step

Verbal consent?

YES NO Normal 
practice

Randomised

Standardised explanation of trial

Cream applied

Used tube collected

Note removal time

Written consent form given



Second stepSecond step
Doctors inserts cannula and 

completes the data form

Written consent form signed by the 
caregiver and the questionnaire done

Data form placed in collection box



ResultsResults

Participants analysed on an 
intention to treat basis

Primary outcome was successful 
first attempt at cannulation

Secondary outcome was distress 
using the VAS and the FLACC 
score to assess pain.





Primary OutcomePrimary Outcome
Successful first attempt at Successful first attempt at cannulationcannulation

336336342342
81818989Not successfulNot successful
255 (75.5%)255 (75.5%)253 (73.9%)253 (73.9%)SuccessfulSuccessful

AmetopAmetop™™EMLAEMLA

Chi-square (p=0.56)
Power 80%



Secondary OutcomeSecondary Outcome
Intravenous cannulation FLACC scores
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EMLA Ametop

No statistically 
significant difference 
on the VAS scores or 
the FLACC scale using 
both a parametric t-
test and a non-
parametric Wilcoxon 
test.



Other outcomesOther outcomes
No significant adverse effects were seen or reported 
during either cohort

61% of caregivers said they would use the cream again

2.65 g (SD 0.82)2.65 g (SD 0.82)

4.4%4.4%

11.6%11.6%

12.6%12.6%

EMLAEMLATMTM

2.7%2.7%Cream removed earlyCream removed early

12.0%12.0%Thought it was a problemThought it was a problem

1.09 g (SD 0.31)1.09 g (SD 0.31)Average weight of cream usedAverage weight of cream used

22.5%22.5%Reported skin changesReported skin changes

AmetopAmetop™™



DiscussionDiscussion
SummarySummary

There was no statistically significant difference in 
first attempt intravenous cannulation success

Observed pain scores were similar between 
Ametop™ (amethocaine) and EMLA™



DiscussionDiscussion
LimitationsLimitations

Large group of patients not enrolled

Difficulty in blinding could result in bias

Allocation concealment could be circumvented



DiscussionDiscussion
Arendts, Stevens and Fry, BJA 2008Arendts, Stevens and Fry, BJA 2008



DiscussionDiscussion

$ 6.17 per 1.5g tube$ 6.17 per 1.5g tube
(AnGel $2.50)(AnGel $2.50)

$ 9.00 per 5g tube$ 9.00 per 5g tubeCostCost

NoneNoneRareRaremethaemaglobinaemia

Prescribing advicePrescribing advice

Duration of pain reliefDuration of pain relief

Minimum application Minimum application 
timetime

AgeAge

AmetopAmetopEMLAEMLA

1.5g sufficient for 1.5g sufficient for 
2 sites, up to 30cm2 sites, up to 30cm22

< 12 months 2g total dose< 12 months 2g total dose
> 12 months 2g per site> 12 months 2g per site

44--6 hours post removal6 hours post removalMinimum of 2 hours post Minimum of 2 hours post 
removalremoval

3030--4545 minutesminutes6060--90 minutes90 minutes

Use down to one monthUse down to one monthUse above three monthsUse above three months

Advantages of amethocaine 



DiscussionDiscussion Cost



ConclusionConclusion

Amethocaine (Ametop™) is not more 
successful than EMLA™ for first attempt 
intravenous cannulation in children

Amethocaine (Ametop™) has a number of other 
advantages over EMLA™




