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Effect of Lidocaine-Prilocaine Cream (EMLA®)
on Pain of Intramuscular Fluzone® Injection

Anna Taddio, Irena Nulman, Ellen Reid, June Shaw and Gideon Koren

‘ ABSTRACT

pain of intramuscular injections was investigated in a

o

received approximately 2.5g of an inert placebo cream

of venipuncture is well documented, this is the ﬁrst study
1o show the efficacy of EMLA® Jor mtmmuscular
‘;mjectwns. ‘

prdacame, pam, vaccmatwn
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The efficacy of lzdocame—prtlocame cream (EMLA® —  Une étude randomzsee a double insu, en controle parallele
Eutectic mixture of Local Anesthetics) in alleviating the
 Prilocaine (creme EMLA® — mélange eutecnque d’anes-
- theszques locaux) a soulager la douleur causée par les

injections - mtramusculatres On a appliqué la créme

 EMLA® ou un placebo sur le bras de 60 volontaires

randomzzed, double-blind, Pplacebo- controlled, parallel
group trial. EMLA® or placebo cream was applied to
the arms of 60 adult volunteers before receiving influenza
Virus vaccine (Fluzone®) Twenty -nine subjects received
;approxunately 2.58 of EMLA® cream and 31 subjects . grippe (Fluzone®). Vingt-neuf (29) Sujets ont été traités
;, . avec la creme EMLA® et 31 avec le placebo Tous ont
under occlusion for 60-90 minutes. The cream was then
removed and each subject received one 0.5mL inra-
; uscular injection of influenza virus vaccine using a
22, gauge one inch needle. Pain of needle puncture and
pain of injection were both assessed by the subjects using
| @ visual analog scale. EMLA@ was associated with
decreased needle puncture pain. (p<00002) and de-
;;creased _pain of injection when compared 1o placebo
(p- 0.0139) There was a szgmﬁcant correlatwn be- ‘

Vélimination de la créme, on leur a mjecte 05mL de
vaccin par voie intramusculaire au moyen. d’une atgutlle
- calibre 22 d’un pouce. Les sujets ont évalué la douleur
 causée par linsertion de ['aiguille et par linjection au

. ment au placebo, la créme EMLA® q atténué la douleur
~ associée
‘ lznjectzon (p=0.0139). On a noté une correlatzon Sig-
nntﬁcatzve entre les cotes se rapportant a
; provoquee -par Linsertion de Laiguille et celles relatzves
a la douleur causée par l'injection. Lapparztwn d'une.
légeére paleur fut une réaction cutanée courante a lap-”
o  plication de la creme EMLA®. [] est bien établi que cette.
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M slan pallor was a common skin_reaction fromg
EMLA®. While the efficacy of EMLA® to alleviate pain

mais la présente étude est la premiéree a4 demontrer son.

avec placebo a permw d'évaluer la capacité de la Lidocaine-

adultes avant de leur injecter un vaccin viral contre la

recu une application d'environ 2, 5g de creme sous un
pansement occlusif pendant 60 a 90 minutes. Apres

moyen d'une échelle visuelle analogique. Comparative-
a linsertion de laiguille (p<00002) et a

a la douleur

derniére soulage la douleur due & la ponctzon veineuse,

efficacité en cas d’injection; tntramusculazre ,
Mots clés: douleur EMLA®, znjectwn mtramusculazre,f‘
leocame-Pnlocame vaccination
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INTRODUCTION

EMLA® 5% cream (Astra Pharma
Inc., Canada) is a eutectic mixture
of equal parts of lidocaine and
prilocaine. It is currently available
in Europe and in Canada while it
is not yet available in the US.
EMLA®, used topically to produce

surface anaesthesia, has been stu-
died for many clinical indications,
including the pain associated with
needle puncture,!2345 superficial
skin surgery,® and removal of mol-
luscum contagiosum lesions.”# The
depth of its effect may be up to
Smm and persists after its re-

moval.?

We have recently studied
EMLA®’s effectiveness in reduc-
ing the pain associated with sub-
cutaneous injections of normal sa-
line in adult volunteers, showing
decreased needle pain compared
with placebo!0. As injections are
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commonly utilized for administer-
ing vaccinations, EMLA® may be
useful in alleviating some of the
pain associated with this proce-
dure. The objective of the present
study was to evaluate EMLA®’s
ability to alleviate pain associated
with intramuscular injections of
influenza virus vaccine in adult
volunteers.

METHODS

After approval by our Human Sub-
ject Review Committee, and ob-
taining written informed consent,
60 healthy adult volunteers partic-
ipated in a randomized, double-
blind, prospective trial. The study
was held on the day when the
influenza virus vaccine was being
offered to hospital employees. All
study subjects were informed of
the study objectives and design
through an information summary
sheet which was distributed to
them. Exclusion criteria for the
study included: subjects with a his-
tory of sensitivity or allergy to
amide anaesthetics; any contra-
indication to influenza vaccine in-
cluding allergy to eggs, neurolog-
ical disorders, concurrent upper
respiratory tract infection, and
pregnancy; or receipt of any anaes-
thetic or sedative within two hours
of the study. Each subject received
either one application of approx-
imately 2.5 g of EMLA® cream or
approximately 2.5 g of placebo
cream (Miglyol® 812 oil, Dynamit
Nobel, Sweden) covered by a trans-
parent occusive dressing on the
arm to be vaccinated, in the middle
of the deltoid muscle. The placebo
cream contained the same ingre-
dients as the active cream, except
that the active ingredients were
substituted with a coconut oil. Both
formulations are cosmetically and
visually identical.

After 60-90 minutes, the dress-
ing was removed and creams were
wiped off using a paper tissue. Any
local skin reactions, (i.e., pallor,
edema or redness at the treated
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site), were recorded by one inves-
tigator blinded to the treatment
within two minutes of the removal
of the cream, using a four point
rating score of none, mild, mod-
erate or severe. The area was then
wiped with an alcohol swab and
each subject then received one
0.5 mL intramuscular injection of
influenza vaccine (Fluzone® sub-
virion vaccine, Connaught Labor-
atories, Canada) a two to eight
degrees centigrade using a 22
gauge, one inch needle by a reg-
istered nurse in the Occupational
Health Unit of our hospital. For
each injection, the needle was in-
serted in the middle of the deltoid
area at a 90 degree angle to the
skin. The vaccine was injected over
five seconds, as counted by the
nurse. All injections were per-
formed by two nurses familiar with
the study protocol. The nurses were
blinded to the treatments.

The pain associated with the
procedure was scored by each sub-
ject by drawing a perpendicular
line through a 100 mm ungraded
line (Visual Analogue Scale
(VAS)) where zero denoted “no
pain” and 100 mm denoted “worst
possible pain”. All patients were
pretested for understanding of the
VAS, by scoring the pain they
would feel during the following
situations: mosquito bite; falling in
the snow; falling on the pavement;
and slamming the door on their
fingers. A trend toward increasing
pain constituted adequate under-
standing of this test. Each subject
was instructed to score the pain felt
by the needle entering the skin and
the pain felt by the injection of the
vaccine on two separate VAS. All
subjects also participated in a short
questionnaire after receiving their
vaccinations. The investigator ad-
ministering both the test scores and
questionnaire was blinded to the
treatments.

Differences in patient character-
istics between the two groups were
analyzed using Chi square and

t-test for unpaired data whenever
appropriate. The differences be-
tween the pain scores in the two
groups were calculated using the
nonparametric Mann-Whitney U
test for unpaired data. Differences
in pain scores within each group
were calculated using the Wilcox-
on signed rank sum test. A two
tailed p value of <0.05 was con-
sidered significant. Correlation be-
tween the puncture and injection
scores was studied by the non-
parametric Spearman method.

RESULTS

Patient characteristics are listed in
Table I; no statistically significant
differences between the groups
were observed. Twenty-seven sub-
jects (93%) in the EMLA® group
and 26 subjects (84%) in the place-
bo group reported no history of
skin allergies. Seven out of sixty
subjects (12%) reported allergies to
perfumes, metal, acrylic, formal-
dehyde and one specific brand of
adhesive tape. Four other patients
in the placebo group reported hav-
ing general skin sensitivity or al-
lergies which resulted in skin man-
ifestations, but without identifying
the causative agent or agents.

Table II shows the pain scores
from the intramuscular injection
with EMLA® versus placebo.
EMLA® was associated with sig-
nificantly lower pains scores dur-
ing needle prick when compared
to placebo (p <0.0002). EMLA®
was also associated with signifi-
cantly lower pain scores during
injection with the vaccine com-
pared with placebo (p=0.0139).
The pain scores associated with the
needle prick were significantly
lower than the pain from the in-
jection of the vaccine for both the
EMLA® and placebo group
(p<0.01 and p=0.046, respect-
ively).

Analysis of the correlation be-
tween the pain scores from the
needle prick and the pain scores
from injection from the vaccine
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Table I: Patient characteristics revealed that in the EMLA® group,

EMLA® PLACEBO the correlation coefficient was

(N=29) (N=31) p value 0.543 (0.002 <p<0.01). In the

Sex (% female) 20 69.0) 26 (83.9) 0.28972 placebo group, the correlation cocf-

‘ ' ' ficient was 0.815 (p<<0.001).

Mean Age (yr) (SD) 34 (10.5) 37 (11.6) 0.2783° Overall, the correlation coefficient

(range) (23-62) (22-65) was 0.746 (p < 0.001), (Figure 1).

Weight (kg)XSD) 64 (10.4) 67 (17.2) 0.4928b All patients reported that they

Race (%) would be able to properly apply

cauca§ian 25 (86.2) 28 (90.3) 0.62112 EMLA® at home one hour prior

gzgernot:i ; gg:g; i 8;3 to having their next injection.

asian 0 (0.0) 1 (32) Eighty-seven percent reported that

Vaccination Site the one hou'r appllcatlf)n time

left arm (%) 24 (82.8) 27 @7.1) 091362 would not be difficult to fit into their
schedule.

2 Chi square test No serious adverse events were

bt-test for unpaired data

reported (Table III). Fifteen sub-
jects (48%) in the placebo group
and 28 (97%) in the EMLA® group

Table II: Visual Analog Scale (VAS) Pain Scores for EMLA® (N=29) and Placebo (N=31)  experienced local skin reactions
after Intramuscular Injections of Influenza Virus Vaccine (0=no pain; 100=worst possible (p<0.0001). Mild pallor of the

pain) skin was the most frequent reaction
Mean VAS pain score in the EMLA® group, occurring in
(l;e“(‘l':‘a)n j:raslge) o values 68% of subjects with skin reactions.
! Other adverse effects included
EMLA® Needleb 462 + 177 p < 0.0002 reactions such as heat or burning
(1, 0-29) sensation, numbness, skin blotch-
Placebo Needle 15.19 £ 16.49 iness (i.e., red spots), goosebumps,
(8, 1-64) or mild redness at site of adhesive
EMLA® Injectione 9.52 £ 13.65 p = 0.0139 tape. Seven patients experienced
(3, 0-50) more than one adverse effect.
Placebo Injections 18.45 = 19.64
(13, 0-92) DISCUSSION

_ This is the first blinded, placebo
a Mann- Whitney test
brefers to assessment of pain from needle prick controlled StUdy to show the effi-
crefers to assessment of pain from influenza virus vaccine injection cacy of EMLA® in alleviating pain
associated with vaccination. We
chose to score the pain from the
procedures using a visual analogue

100 . . . scale. This method has been used

90/ o | successfully in similar settings

_ 80] where EMLA® has been stu-
£ 70 died. 24781011 When compared to
v 0] placebo, EMLA® decreased the
§ 50 % 4 © pain of needle penetration into the
i 40 o o ° o skin. These results are consistent
5 39 o 0,°0 with our previous study where
£ 29 %o 09 @ twenty adult volunteers were ad-
£ 10 s, ° o o ministered 1.0 mL of normal saline
0 é&e subcutaneously in both arms after

o : - = = " - o s receiving EMLA® and placebo
Needle pain score (mm) creams in a randomized, double-

blind fashion!®. EMLA® was as-

Figure 1: Correlation between VAS pain scores from needleprick and injection: EMLA sociated with statistically lower
and placebo groups combined. (Spearman correlation coefficient = 0.746, p < 0.001) pain scores from needle prick.



230

Table II: Frequency of Adverse Effects
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EMLA® PLACEBO

Signs Severity (N=29) (N=31) p value
No. subjects with
adverse effects (%) 28 (96.6) 15 (484)  p < 0.0001=
Type of reaction

Pallor mild 19 6

moderate 2 e

Edema — —

Redness mild 7 8

Other® mild 6 4
Total No. Reactions 34 18

2Chi square test
bsee text

When compared to placebo,
EMLA® also decreased the pain of
injection from influenza virus vac-
cine as well. This was not shown
in our previous study, where
EMLA® was associated with sta-
tistically lower pain scores associat-
ed with skin penetration compared
to placebo, but not during the in-
jection of normal saline!0. This dif-
ference between the two studies is
not surprising as there are many
variables that affect the amount of
pain caused by various solutions.
Differences may be due to the
properties of the solutions used such
as: temperature, volume, pH, and
osmolality; method of administra-
tion; and setting. For example, in
our current study, 0.5 mL of plasma
was administered using a 22 gauge
needle, whereas the preliminary
study involved administration of
1.0 mL of saline using a 25 gauge
needle.

In the present study, the pain
elicited by the needle prick was less
than from injecting the vaccine.
The quality of pain associated with
needle insertion, however, may be
different from that caused by the
injection of vaccine. The needle
elicits anxiety and is commonly
described as causing a sharp pain.
The injection, however, is described
as causing a dull pain. The observed
correlation between the needle and

injection pains suggests that the two
events are not totally independent,
and the pain elicited by the needle
may affect the pain perception from
the injection. This observation may
be of high clinical relevance, be-
cause the use of skin anaesthesia
may thus modulate pain perception
of much deeper procedures.

Our subjects were confident they
could administer EMLA® at home,
and that based on their experience,
it would not interfere with their
schedules. This study suggests that
adults perceive needles as painful
and they would be willing to ac-
commodate their routines to avoid
or attenuate this pain.

EMLA® cream was associated
with more local skin reactions than
the placebo, but the reactions were
mild, and consisted mainly of skin
pallor, consistent with previous
studies.!.2:4.8,10

In summary, we have shown that
EMLA® cream decreases pain as-
sociated with intramuscular vacci-
nations in adults. Since intramus-
cular injections are commonly used
in children for administration of
routine vaccinations and since
children and parents often perceive
needles as painful, EMLA® may be
also useful in this setting. These
results support continuing research
into the usefulness of EMLA® for
vaccination pain in children.
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