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Plasma Concentrations and Analgesic Effect of EMLA®
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Plasma concentrations of lidocaine and prilocaine
were assessed in 8 patients after the application of
810 g EMLA® 2% cream for 60 min to leg ulcers
measuring 31-80 cm?. Maximum individual plasma
concentrations were 205 ng/ml for lidocaine and 79
ng/ml for prilocaine, which is twenty times lower
than those associated with toxicity. The analgesic ef-
fect of EMLA 2% and 5% cream for the surgical
cleansing of leg ulcers was compared in a double-
blind, four-period, cross-over study in 10 patients.
The ulcer was covered with a thick layer of cream for
30 min before four consecutive debridements 1-4
days apart. While the 2% and 5% creams had similar
analgesic effects post-cleansing pain tended to be
more frequent with the 2% cream.
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The removal of dead tissue and slough is important
for the healing of leg ulcers (1, 2). Surgical cleansing
(e.g. with a curette) is often necessary, but is usually
a very painful experience for the patient. The pain
may prevent the desired cleansing and may cause
primary health centres to refer patients for hospital
treatment.

A eutectic mixture of lidocaine and prilocaine
(EMLA® cream) has been shown to provide anaes-
thesia for superficial surgical procedures involving
the skin (3) and the genital mucosa (4, 5). Holm et
al. reported that EMLA 5% cream applied to leg
ulcers for 30 min significantly reduced the pain from
debridement compared with placebo cream (6). The
present study was performed to determine plasma
levels of lidocaine and prilocaine after the applica-
tion of EMLA 2% cream to leg ulcers, and to com-
pare the analgesic effect of EMLA 2% and 5%
cream for the surgical cleansing of leg ulcers.

PATIENTS AND METHODS

Fatients

Plasma concentrations were assessed in | man and 7
women aged 60-83 years with leg ulcers measuring 31-80
cm?. The primary etiology of the ulcers was arterial disease
(1 patient), arteriovenous 2, venous 2 and immunological
disease 3 patients. The duration of the ulcer symptoms was
1 to 10 years. One ulcer was located on the malleolus and 7
on the lower leg.

In a double-blind study, analgesic efficacy ws assessed in
1 man and 9 women (aged 48-84) with ulcers measuring
2-18 ¢m’. Six patients had ulcers of venous origin and 4
patients of immunological origin. Ulceration had persisted
for 0.5-38 months. Three ulcers were located on the malle-
olus and 7 on the lower leg.

The size of the ulcer was mesured by projecting the
outline of the ulcer on a transparency, cutting out the
wound map and using the weight as a function of wound
size. Concomitant medication with analgesics or anti-in-
flammatory agents was continued throughout the study in 5
patients in the plasma study and 5 patients in the double-
blind study.

Anaesthetic and surgical procedure

After removal of the bandage, a thick layer of cream was
applied to the ulcer and covered with a plastic wrap
(Glad®, First Brands, W. Germany). Sterile EMLA 2%
and 5% cream (Astra AB, Sodertilje, Sweden), containing
10+ 10 mg or 25+25 mg of lidocaine and prilocaine per
gram, was used. The dose of cream given was calculated by
weighing the tube before and after the application of the
cream. The cleansing, which was performed with curettes,
was started within 7 min after removal of the cream and its
duration was recorded.

Plasma concentration study

8-10 g EMLA 2% cream was applied for 60 min. Blood
samples were drawn from an antecubital vein into hepari-
nized vacuum tubes (Venoject®, Terumo) before the appli-
cation of EMLA and at 60, 90, 120, 150, 180 and 240 min
after the application of the cream. The blood samples were
centrifuged and the plasma transferred into plastic tubes
(Cryotube®, Nune) and stored at —20°C until analysed by
gas chromatography-mass fragmentography. The sensitiv-
ity of the assay was 10 ng/ml lidocaine or prilocaine.
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Fig. 1. Plasma concentrations of lidocaine and prilocaine
following the application of 8-10 g EMLA 2% for 60 min to
leg ulcers measuring 31-80 ¢m? (median and 93% non-
parametric confidence limits, n = 8). A. lidocaine: A,
prilocaine.,

Minutes

Double-blind study

In a double-blind, four-period, cross-over study 10 patients
were randomly allocated to 2% and 5% EMLA cream. The
randomization was balanced after two treatments; each
patient received both concentrations once during the first
and second treatment, and once during the third and fourth
treatment. The cream was to be applied for 30 min before
four consecutive cleansings, 1-4 days apart. One patient
was treated with EMLA 2% for 62 min in period 2.

Clinical assessment

In both studies the pain experienced from the cleansing was
rated by the patient on a 100 mm horizontal ungraded line
(visual analogue scale, VAS) where 0 mm indicated ‘no
pain’ and 100 mm ‘severe pain’ (7) and on a verbal scale as
no pain, slight, moderate, or severe pain. The investigator
recorded whether satisfactory cleansing was possible, hav-
ing regard to the patient’s pain reaction. The occurrence of
post-cleansing pain was recorded.

The patient was asked about local irritation, particularly
any burning sensation or itching, before the start of the
cleansing. The physician examined the ulcer for erythema,
oedema or any other reaction caused by the applied cream.
The assessments were rated as none, mild, moderate, or
severe.

Pharmacokinetics and statistics

The areas under the plasma concentration versus time
curve (AUC) were calculated by the trapezoidal rule from
time 0 to 240 min. Maximum plasma concentrations (C,,,,)
were determined. The correlations between C,,,, and ulcer
area, and between AUC and ulcer area, were calculated by
linear regression.

In the double-blind study the differences in VAS scores
between EMLA 2% and 5% were analysed with the Wil-
coxon matched-pairs test. The presence of a period effect
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between the four treatments was tested by analysis of var-
iance of the VAS scores. Differences in verbal pain assess-
ment and post-cleansing pain between EMLA 2% and 5%
were analysed with the sign test.

RESULTS

Plasma coneentration study

The dose given corresponded to 1.2 to 2.8 g of
EMLA 2% (median 1.8 g) per 10 cm’ of ulcer. The
plasma concentrations of lidocaine and prilocaine
are shown in Fig. 1. The highest individual concen-
trations were 205 ng/ml lidocaine in a patient with an
arterial ulcer measuring 56 cm?, and 79 ng/ml prilo-
caine in a patient with an arteriovenous ulcer mea-
suring 36.6 cm”,

In 2 patients where the C,,, values were observed
after 60 min the ulcer was of arterial or arteriove-
nous origin, while in patients with venous disease or
rheumatoid arthritis peak plasma levels were reac-
hed at 120 min after application in 4, and at 90 min in
one patient. The results suggested a possible correla-
tion between the area of the ulcer and C,,, of lido-
caine (r = 0.64, p = 0.089, Fig. 2), but not of
prilocaine (r = 0.18, p = 0.68).

The correlation coefficients between AUC and
ulcer area were for lidocaine r = 0.55 (p = 0.16),
and for prilocaine r = 0.17 (p = 0.69). The median
AUC amounted to 427 (228-540) and 103 (0-185) ug
per hour/1 for lidocaine and prilocaine, respectively.

The duration of the cleansing in the plasma study
was 4-11 min, and 3 patients reported no pain, 2
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Fig. 2. Maximum plasma concentrations of lidocaine (r =
0.64, p = 0.089) and prilocaine (r = 0.18, p = 0.68) vs.
ulcer area following the application of 8-10 g EMLA 2%
tor 60 min. A, lidocaine; A, prilocaine.



slight pain and 3 moderate pain during the surgical
procedure. The median VAS pain score was 18 (1-
97). The investigator considered cleansing to be sat-
isfactory in 7/8 patients. Five out of 8 patients re-
ported post-cleansing pain.

Double-blind study

In the double-blind study the duration of cleansing
was comparable for all four treatments, (median 3—4
min range 1-6 min). The dose of cream given per
area was comparable for the four treatments, but
with variations between patients, the median of the
four doses given to each patient being 0.75 t0 9.0 g
(median 2.9 g) per 10 cm? of ulcer.

There was a similar analgesic effect for the 2%
and 5% creams. The patients felt no or only slight
pain in 80-90% of the treatments, and no patient felt
severe pain. The median VAS pain scores were 5-14
out of 100. The pain during the 3rd and 4th debride-
ments was lower than during the 1Ist and 2nd de-
bridements (p = 0.039).

The investigator considered cleansing to be satis-
factory in all patients except for the two first treat-
ments in a patient with diabetes. Pain subsequent to
treatments 1 or 2 was reported by 8/10 patients when
given 2% EMLA and 4/9 patients when given 5%
EMLA (n.s.).

No systemic adverse reactions were observed. In
the plasma study, one patient felt a slight and one
patient a severe burning sensation during the 60-min
application of EMLA 2% cream. Slight local pallor
was observed in one patient. In the double-blind
study, 3 patients reported slight burning and 1 mod-
erate burning after EMLA 2% and 2 reported slight
burning after EMLA 5%; the latter 2 patients felt
burning after both concentrations of the cream. One
patient felt a slight itching after both treatments with
EMLA 5%. Slight redness was observed after
EMLA 3% in one patient and after both 2% and 5%
in another patient. Slight or moderate local pallor
was observed in 3 patients.

DISCUSSION

The treatment of leg ulcers constitutes a major
workload for both primary health district nurses and
dermatology departments. The chronic nature of the
disease necessitates between one and three visits per
week during several months for ambulatory patients.
In our out-patient department more than 80% of
nurses’ time is taken up by the treatment of leg
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ulcers. Treatment in hospital usually lasts 3 to 5
weeks. In 1988 the mean duration of stay at our
hospital for patients with leg ulcers was 23 days
compared with 11.5 days for patients with other
diseases. Pain caused by the changing of dressings
and the cleansing of the ulcers is common. The use
of a local anaesthetic cream in this study enabled
sufficient pain control and satisfactory cleansing in
95% of the treatments. Local reactions were tran-
sient and mild, except in one patient treated with
EMLA 2% for 60 min, who reported an intense
burning sensation.

Our results showed that EMLA 2% cream, in a
dose containing 100 mg lidocaine and 100 mg prilo-
caine, applied to leg ulcers measuring up to 80 cm®
for 60 min gives rise to plasma concentrations 2035
times lower than those associated with toxicity,
5000-6000 ng/ml (8). The median prilocaine levels
were only 17-30% of the lidocaine levels. A differ-
ence in plasma concentration is also observed after
i.v. infusion or neural blockade, the reason being the
large volume of distribution and the high clearance
of prilocaine, 2.4 1/min as opposed to 0.95 1/min for
lidocaine (9).

A comparison of the AUC values for prilocaine
with i.v. data in volunteers (H. Evers, personal com-
munication) indicates that following the application
of EMLA 2% for 1 hour to leg ulcers approximately
15% of the dose reached the systemic circulation.
Our data did not allow the corresponding compari-
son to be made for lidocaine.

Holm et al. assessed plasma levels after the appli-
cation of 5-10 g EMLA 5% for 10-30 min to patients
with venous leg ulcers measuring 3-64 cm’. The
highest individual value was 839 ng/ml of lidocaine,
and C,,, after 20-30 min application was observed
after 90-150 min in 8/9 patients (6). Our results
imply that in patients with ulcers of arterial origin,
C,.x may be reached earlier than in patients with
venous disease. A decreased absorption rate from
the dermal tissues of the legs to the systemic circula-
tion is logical in connection with decreased venous
return.

The results imply that the frequency of post-
cleansing pain may be higher with the 2% than with
the 5% EMLA cream, indicating a possible differ-
ence in duration of analgesia. The anaesthetic onset
time of EMLA 5% on adult skin is about 60 min (10)
but on the genital mucosa, only 4-5 min (5, 11). It
may be that, when EMLA 5% is applied to ulcers,
the onset time is shorter than 30 min which was used
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in this study. The time for optimal analgesic effect
on leg ulcers is currently being studied by others.

In the double-blind study the third and fourth
cleansings were less painful than the first and second
ones. Possible reasons for a decrease in pain with
repeated treatments may be psychological, different
absorption rates of the local anaesthetics or reduced
wound hyperalgesia. Necroses present at the start of
a treatment sequence may impair the absorption and
may be more painful to remove than fibrin, pus, etc.
Local anaesthetics may also have anti-inflammatory
effects (12), which would decrease wound hyper-
algesia.
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