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ORIGINAL ARTICLE
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Background: There are few pharmacologic options to reduce 
laser-associated post treatment erythema and to extend top-
ical anesthesia duration. To improve the tolerability of pain-
ful laser treatment, dermatologists should encourage devel-
opment of a novel adjuvant agent to topical lidocaine cream. 
Objective: To report the efficacy and safety of a combination 
of topical brimonidine and anesthetic cream as an aid for post 
treatment erythema and pain. Methods: A total of 15 Korean 
subjects were randomized to receive a split-face application 
of a mixture of brimonidine and anesthetics on one side and 
only anesthetics on the other side of the face for anesthesia. 
After non-ablative fractional full-face skin resurfacing, 
Clinician’s Erythema Assessment, erythema index, and visu-
al analogue scale were assessed at four time points: immedi-
ately after resurfacing, 30 minutes after, 60 minutes after, and 
1 day after. Results: A combination of brimonidine and anes-
thetics significantly lowered post treatment erythema until 
60 minutes after the laser procedure. Furthermore, patients 
reported significantly lower post-procedural pain from the 
side of their face that received the mixture of anesthetics and 

brimonidine than they did for the side that only received 
anesthetics. Conclusion: Topical brimonidine can be used as 
an effective adjuvant agent to lidocaine-based topical anes-
thetics. (Ann Dermatol 31(3) 315∼319, 2019)
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INTRODUCTION

The recent growth in the demand for cosmetic and in-
vasive dermatologic procedures has resulted in increased 
use of topical anesthetics, which are necessary to control 
pain and ensure patient satisfaction and safety. Some types 
of topical anesthetics have been introduced to diminish 
patient discomfort, including EMLAⓇ cream (lidocaine 2.5% 
and prilocaine 2.5%; AstraZeneca, London, UK), which is 
the most widely used topical anesthetic agent and is an 
amide anesthetic composed of 25 mg/ml of lidocaine and 
25 mg/ml of prilocaine in an oil-in-water emulsion1. Pro-
duct recommendations suggest applying EMLAⓇ to intact 
skin, under occlusion, for at least one hour. The applica-
tion duration is directly correlated with analgesia depth, 
which reaches 3 mm after 60 minutes and 5 mm after 120 
minutes2. EMLAⓇ cream may cause several adverse re-
actions, from allergic contact dermatitis to serious sys-
temic toxicity. Prilocaine can cause serious allergic con-
tact dermatitis and methemoglobinemia, which may result 
in cyanosis, respiratory insufficiency, or, on rare occasions, 
even death3. Systemic absorption of lidocaine can also 
cause dose-dependent adverse effects on the central nerv-
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ous system4. However, when EMLAⓇ was applied to a 
1,296-cm2 area, the concentration in the blood did not ex-
ceed 1,100 ng/ml for lidocaine and 200 ng/ml for prilo-
caine. In clinical settings, no systemic side effects would 
be expected in typical cases when applying 5 g to 10 g of 
EMLAⓇ cream5. 
Brimonidine gel (0.33%, MirvasoⓇ; Galderma SA, Lausane, 
Switzerland) is a highly selective α2-adrenergic receptor 
agonist with potent vasoconstrictive activity and has re-
ceived United States Food and Drug Administration (FDA) 
approval for treating facial erythema due to rosacea. It im-
proves moderate to severe erythema after the first applica-
tion with a rapid onset of action within 30 minutes and a 
reduction in erythema for up to 12 hours6. Recently, 
Gerber reported observing that brimonidine gel effectively 
reduces post treatment erythema after daylight-activated 
photodynamic therapy7. Also, Schleichert and Weiss8 de-
monstrated the use of brimonidine gel as an efficient he-
mostatic agent in dermatologic surgery. These experimen-
tal trials demonstrate the vasoconstrictive properties of 
topical brimonidine gel, but there have been no evalua-
tions of the additional effect of brimonidine gel when used 
in combination with EMLAⓇ. 
For example, Spencer demonstrated that epinephrine pro-
longs analgesia duration, including local infiltration of li-
docaine, in a dose-related manner. The magnitude of epi-
nephrine–induced vasoconstriction correlated with an-
algesia duration, which may explain why local vasocon-
striction decreases the systemic absorption rate of anes-
thesia despite the local toxicity of epinephrine that de-
creases wound healing and promotes cell death9.
Therefore, herein, we report for the first time on the effi-
cacy of the combined use of topical brimonidine and 
EMLAⓇ as an aid in post treatment erythema and effective 
anesthesia in dermatologic procedures. 

MATERIALS AND METHODS
Patients

Fifteen Korean volunteers (aged 25∼38 years old with 
Fitzpatrick skin types III∼IV) were enrolled after study ap-
proval by the Institutional Review Board of Chung-Ang 
University Hospital (IRB no. 1740-004-277). Written in-
formed consent was obtained from all participants after 
the risks and benefits of the procedure were explained in 
detail. Participants were excluded if they reported a his-
tory of rosacea or persistent facial flushing, hypersen-
sitivity to drugs, active cutaneous inflammation, current 
intake of monoamine oxidase inhibitors, or having under-
gone any laser treatments within the last four weeks.

Treatment protocols

A split-face study was designed for an efficacy and safety 
evaluation with fifteen Korean subjects who received a 
combination formula (1:1 mixture of 5 g of EMLAⓇ and 5 g 
of MirvasoⓇ, total 10 g of mixed formula) on one half of 
their faces and 5 g of EMLAⓇ cream on the other side. 
After 30 minutes without occlusion, each participant re-
ceived non-ablative fractional full-face skin resurfacing 
with a 1,550-nm erbium-glass fractionated laser (Sellas; 
Dinona Inc., Daejeon, Korea) at an 18-mJ fluence and one 
pass in stamping mode. 

Assessments

Post treatment erythema was evaluated using the interna-
tionally validated Clinician’s Erythema Assessment (CEA), 
which is a 5-point scale (0=clear skin with no signs of er-
ythema; 1=almost clear, slight redness; 2=mild eryth-
ema, definite redness; 3=moderate erythema, marked red-
ness; 4=severe erythema, fiery redness), and with the er-
ythema index (EI). We obtained these measures with a 
Mexameter MX18 (Courage-Khazaka Electronic GmbH, 
Köln, Germany) from both sides of the cheek immediately 
after the procedure, 30 minutes after, 60 minutes after, 
and 1 day after. 
Patient discomfort and pain were evaluated using the nu-
meric visual analogue scale, which ranks pain from 0 (no 
discomfort/pain) to 10 (extreme discomfort/pain). We eval-
uated the pain for anesthetics only and for the brimoni-
dine combination. Pain was evaluated during the laser 
procedure, immediately after, 30 minutes, 60 minutes, and 
1 day after the procedure. Current digital photographs 
were compared to the previous photos at each follow-up 
throughout the study. The statistical analysis package IBM 
SPSS Statistics ver. 19.0 (IBM Co., Armonk, NY, USA) was 
used to evaluate the efficacy of the MirvasoⓇ and EMLAⓇ 
mixture for procedural pain reduction and post treatment 
erythema. The significance level was set at p-value 
≤0.05. Paired t-tests were used to compare between the 
test and control side at each evaluation point.

RESULTS
Efficacy evaluation

1) Post treatment erythema

The mean CEA scores were 2.88, 2.38, 2.13, and 2.00 for 
the EMLAⓇ-only side, and 1.50, 1.06, 0.50, and 1.53 for 
the EMLAⓇ-MirvasoⓇ combination side immediately after, 
30 minutes after, 60 minutes after, and 1 day after the pro-
cedure, respectively (Fig. 1). The CEA score for the EMLAⓇ 
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Fig. 3. Mixture of brimonidine and 
EMLAⓇ applied to the right side of 
the face effectively reduced post 
treatment erythema associated with 
fractional laser immediately after 
the procedure and 30 and 60 
minutes after the procedure. Im-
mediately after (A); 30 minutes (B); 
60 minutes (C); 1 day after laser 
treatment (D). Rt.: right, Lt.: left.

Fig. 1. Clinician’s Erythema Assessment was assessed by 
investigators after laser treatment (*p＜0.05), which is a 5-point 
scale (0=clear skin with no signs of erythema; 1=almost clear, 
slight redness; 2=mild erythema, definite redness; 3=moderate 
erythema, marked redness; 4=severe erythema, fiery redness). 
Erythema index measured by Mexameter after laser treatment (*p＜
0.05).

Fig. 2. Erythema index measured by Mexameter after laser 
treatment (*p＜0.05). 

and MirvasoⓇ combination was lower than for EMLAⓇ 
alone throughout the follow-up period. The differences in 
CEA according to investigator assessments were only sig-
nificant up to 60 minutes after the procedure. Similarly, 
the mean EI scores, as measured by Mexameter, were 
293.00, 273.70, 282.04, and 350.03 for the EMLAⓇ-only 
side, and 219.64, 193.94, 202.78, and 312.4 for the 
EMLAⓇ and MirvasoⓇ combination side immediately af-
ter, 30 minutes after, 60 minutes after, and 1 day after the 
procedure, respectively (Fig. 2). The EI for the combina-
tion side was also lower than for the EMLAⓇ-only side. 

The differences in EI were only significant up to 60 mi-
nutes after the procedure. Serial photographic images of 
post treatment erythema are presented in Fig. 3. We re-
ceived the patient’s consent form about publishing all 
photographic materials.

2) Procedural pain

The mean values for procedure-related pain for the EMLAⓇ- 
only side were 3.88, 3.69, 3.13, 1.88, and 0.47 during, 
immediately after, 30 minutes, 60 minutes, and 1 day after 
the procedure, respectively. The mean values for the 
EMLAⓇ and MirvasoⓇ combination side were 3.38, 3.19, 
2.13, 1.00, and 0.40, respectively (Fig. 4). There were on-
ly significant differences between both sides 30 and 60 
minutes after the procedures (p=0.046 and p=0.027, re-
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Fig. 4. Visual analog scale after application of topical anesthetics 
for 30 minutes. A combination of EMLAⓇ and brimonidine was 
statistically superior to the EMLAⓇ-only application at 30 and 
60 minutes after laser treatment (*p＜0.05).

spectively). The pain gradually declined over the 60 mi-
nutes immediately following the procedure on both sides.

3) Safety evaluation

Both treatments were well tolerated. There was only one 
case of an adverse reaction, which was associated with al-
lergic contact dermatitis to EMLAⓇ; the case was mild and 
self-limiting without remaining sequelae. Furthermore, the 
investigators did not observe any rebound erythema after 
brimonidine cessation. 

DISCUSSION

Topical anesthetics including lidocaine and prilocaine in-
hibit nerve-fiber depolarization, thus blocking action-po-
tential transmission10. The painful stimuli are transmitted 
by small unmyelinated nerve fibers, which are more sensi-
tive to anesthetics than myelinated fibers that transmit oth-
er types of sensations. Consequently, patients may feel pre-
ssure and vibration even while being insensitive to pain11. 
Like epinephrine, the adjuvant effect of adding clonidine 
to local anesthetics for nerve block has been examined. 
Clonidine, an α2 adrenergic agonist, significantly short-
ened the time to onset of sensory block and also pro-
longed the duration of local anesthesia12.
However, prolongation of nerve blockade duration by clo-
nidine is not mediated by an α-adrenergic mechanism via 
local vasoconstriction; rather, it likely involves Ih channel 
blockade. In other words, clonidine enhances activity-de-
pendent hyperpolarization by inhibiting the Ih channel13. 
Also, because α2 adrenoreceptors are not present on the 

axon on the normal peripheral nerve, Ih channel blockade 
activity, not α2 adrenoreceptor activity, contributes to en-
hancing prolongation by clonidine14. However, in another 
study assessing human cutaneous nerve blockade, local 
vasoconstrictive effects might slow lidocaine absorption, 
suggesting that prolongation of the nerve block was at 
least partially pharmacokinetically mediated15. In accord-
ance with clinical studies, it is assumed that the adjuvant 
effect of brimonidine in prolonging anesthesia could be 
more potent, since it is 7- to 12-fold more α2-selective 
than clonidine16. 
Braun et al.17 demonstrated that applying topical brimoni-
dine reduced laser-associated post treatment erythema and, 
thus, may improve the tolerability of ablative lasers. After 
two-hour applications, the patients showed nearly com-
plete regression of laser-induced erythema, an effect that 
lasted up to 12 hours. Brimonidine was approved to treat 
facial erythema and is often prescribed to rosacea patients; 
consequently; its vasoconstrictive activity is expected to re-
duce facial erythema and flushing after laser therapy.
In this study, we analyzed the adjuvant effect of brimoni-
dine gel on a specific use of EMLAⓇ. The EMLAⓇ and bri-
monidine mixture significantly lowered post treatment er-
ythema up to 60 minutes after the laser procedure via cu-
taneous vasoconstriction. However, we observed no sig-
nificant differences in post treatment erythema between 
both sides 24 hours after the procedure. The likely reason 
for this is that the pharmacologic action time of brimoni-
dine is about 12 hours; thus, no significant difference was 
observed between the two groups by 24 hours after the 
procedure. 
Patients also reported significantly lower post procedural 
pain with the EMLAⓇ and brimonidine combination treat-
ment 30 and 60 minutes after the procedure than with the 
EMLAⓇ-only treatment. We further showed that adjuvant 
brimonidine subsequently extended the duration of anes-
thesia via Ih channel blockade and it enhanced patient 
comfort. Alternatively, these outcomes may be associated 
with the vasoconstrictive effect, exhibiting reduced post 
treatment erythema because patients often reported post 
procedure hot flush or heating sensations as pain. Howev-
er, pain during the procedure was not different between 
two groups after receiving the EMLAⓇ and brimonidine 
combination than after receiving EMLAⓇ-only. This dem-
onstrated that brimonidine did not diminish the time to on-
set of sensory block or enhance the potency of anesthesia; 
rather, it prolonged the anesthesia duration. 
Both topical agents were well tolerated and showed no 
systemic toxicity or drug-related adverse events, with the 
exception of one case of allergic contact dermatitis to 
EMLAⓇ. Though brimonidine is formulated for less central 
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nervous system (CNS) penetration, topical brimonidines 
that are systemically absorbed may cause central α2 ago-
nism, leading to CNS depression, bradycardia, and hypo-
tension18,19. Also, there may be potential for over-absorp-
tion of brimonidine when used in conjunction with abla-
tive device procedures. Therefore, to avoid poisoning from 
systemic exposure to excessive doses, clinicians should ap-
ply topical brimonidine prior to ablative laser treatment, 
limit the total application dose and this must be wiped off 
immediately before the laser procedure. The study is lim-
ited by its small sample size. Through further robustly-de-
signed studies, ideal dosage, mixture regimen, and safety 
guidelines can be established. Although the optimal dose 
of brimonidine and the exact mechanisms of its effects are 
not definitely known, brimonidine can be used as an effec-
tive adjuvant agent when added to topical anesthetics. 
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