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Abstract

Objective: the objective of this study was to evaluate the efficacy of the lidocaine patch 5% in dif-
ferent types of neuropathic pain. Methods: a prospective, longitudinal, observational study on a
sample of 16 patients who consulted for neuropathic pain. A lidocaine patch 5% was applied to the
painful area and as primary endpoint, the severity of the pain was studied using the Verbal Nu-
meric Rating Scale (VNRS). Secondary quality of life-related endpoints were sleep during the night,
mood and patient global impression of the treatment. Results: demographic data: 62.5% female
and 37.5% male; mean age 55.31 + 13.9 years; time since onset of the pain 8.4 months; and classi-
fied into 4 diagnosis groups: post-herpetic neuralgia 18.8%; complex regional pain syndrome 25%;
surgical wound 50%; and others 6.3%. There was a reduction of more than 2 points in pain on the
VNRS (median 6.5 to 3.5; p = 0.001), an improvement in sleep during the night, mood and relief (p
< 0.05), less use of analgesics, no complications and over 30% of subjects reported improvement
of over 50%. Conclusions: The lidocaine patch 5% could be a useful tool for the control of neuro-
pathic pain, not only for post-herpetic neuralgia, and it has a good safety and tolerability profile.
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1. Introduction

Chronic pain affects around 20% of the adult population in Europe. It is more common in women, elderly
people and with certain disabilities [1].
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Over and above the physical and emotional damage, the financial cost is astronomical: in the order of 200 bil-
lion euros annually in Europe and some 150 billion dollars in the USA [2]. Detecting potential risk factors is es-
sential if healthcare and complementary strategies are to be devised to control chronic pain [3]. Neuropathic pain
is a very particular type of pain. The International Association for the Study of Pain (IASP) defines it as “pain
caused by a lesion or disease of the somatosensory nervous system”; according to recent studies, it affects as
much as 8% of the UK population [4].

A number of topical treatments, including capsaicin 0.075% cream, capsaicin patch 8% and the lidocaine
patch 5%, are considered as first-line treatment for certain types of neuropathic pain such as post-herpetic neu-
ralgia, particularly when it is associated with allodynia [5].

Treatment with only one drug is usually ineffective and, in the majority of cases, a combination is given, de-
pending on the severity and qualities of the pain and on any comorbidity [6].

Post-herpetic neuralgia (PHN) is estimated to occur in 2% - 35% of patients after reactivation of the latent va-
ricella-zoster virus. It is characterized by the presence of pain of varying qualities: constant burning or stinging
sensation; intermittent stabbing and a variety of altered sensations, frequently accompanied by touch-induced
pain or touch allodynia (in 70% - 90% of cases) [7].

Allodynia has been studied in many different clinical conditions and there has been found to be increased ac-
tivity in the basal ganglia and the cerebral cortex [8] [9]. In spite of the numerous treatments for PHN (tricyclic
antidepressants, antiepileptic drugs, topical agents, opioids, etc.), it continues to be a difficult condition to man-
age and since it tends to occur in older people (incidence > 50% in over-60 s and > 70% in over-70 s), the risk of
accumulating side effects is a significant problem [10].

This led to the study of alternatives, such as the lidocaine patch 5%, as a topical first-line treatment for PHN
pain [11].

The mechanism of action of the lidocaine patch 5% is through stabilization of the neuronal membranes, which
causes down-regulation of sodium channels in damaged nociceptors with increased expression, leading to a re-
duction in pain.

Since there is minimal systemic absorption, its mechanism of action is defined as dual: on the one hand, sec-
ondary to local diffusion of the lidocaine and on the other, the mechanical protection effect of the patch [12].
The lidocaine patch 5% interferes with spontaneous pain afferent excitability, thereby reducing the perception of
pain, but does not reduce allodynia, probably because it is more related to a central phenomenon where topical
treatment has no effect [13].

2. Method
2.1. Design

Prospective, longitudinal, observational study in a sample of patients with chronic focal neuropathic pain. The
patients were recruited in the Chronic Pain Unit and agreed to take part in the study.

2.2, Participants

Patients at our Chronic Pain Unit with neuropathic-type pain (according to the DN4 Questionnaire*) for over 3
months in whom lidocaine patch 5% was applied (a maximum of 3) to cover the painful area.

2.3. Inclusion and Exclusion Criteria: Table 1

Table 1. Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria
Neuropathic-type pain” Application area injured
Aged >18 Aged < 18
Previous treatment failure Pregnancy

Refusal of the patient

“DN4 Questionnaire: Spanish Version (Spain): Pérez C, et al. EFIC 2006. APPENDIX 1.
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2.4. Follow-Up

Monitoring of pain intensity in each patient was performed in three periods through the primary efficacy end-
point Verbal Numeric Rating Scale at rest and in motion (VNRS of 0 = no pain, to 10 = unbearable pain).

Pain was assessed using the VNRS at baseline and at two consecutive visits separated by at least one month
after application of the lidocaine patch 5%; baseline medication was initially continued, changing the dose,
number of rescue doses and/or withdrawing it depending on how the pain evolved and on the patient’s needs, at
the discretion of the attending anesthetist.

The following were studied as secondary endpoints:

* Sleep quality: 0 =1 don’t sleep at all, to 10 = | sleep through the night

* Mood: 0 = depressed, to 10 = in great spirits

* Perception of relief: 0 = no relief, to 10 = maximum relief

» Use of analgesics before and after treatment, describing it as less than, equal to or greater than prior to ap-
plication of the lidocaine patch 5%

» Patient global impression of improvement was studied using the 7-point Likert Scale Table 2.

2.5. Statistical Analysis

A descriptive analysis was made of the demographic data recorded and the Wilcoxon Signed-Rank Test was
used to compare the medians of the VNRS scores over the course of the study period; statistical significance was
considered when p < 0.05.

3. Results

A prospective, longitudinal, observational study was conducted on a sample of 16 patients, applying the lido-
caine patch 5% over the painful area in order to control their neuropathic pain. The sample consisted of 10
women and 6 men, with a mean age of 55.31 + 13.89 and an average time from onset to being investigated at the
Chronic Pain Unit of 8.4 months (3 - 16 months).

According to the WHO analgesic ladder, 9 patients were treated with step 1 drugs, 5 with step 2 and 2 with
step 3. The diagnoses treated are shown in Table 3.

The mean intensity of pain at the baseline visit at rest on the VNRS (Verbal Numeric Rating Scale at time 0 at
rest = VNRSOr) was 6.5 (range 5.25 - 7.75) and in motion (VNRSOm) was 7.5 (range 7 - 8.25). At the second
visit, the scores were lower, at 3.5 (range 3 - 5) and 5 (range 4 - 6), respectively, and at the third, 3.5 (range 3 - 5)
and 4 (range 3 - 5), respectively; with statistical significance of p = 0.001 (Figure 1(a)).

Quality of sleep was assessed before and after application of the lidocaine patch 5% using an 11-item numeric
scale (0 = I don’t sleep at all, to 10 = I sleep through the night); initial median sleep quality was 3.5 (range: 2 -
6), with 6.5 (5 - 8) subsequently and 6.5 (5.25 - 8) in the final visit. Mood was similarly studied (0 = depressed,
to 10 = in great spirits), with the following results: baseline 3 (1.25 - 4.75); and 5 (2.25 - 6) and 5 (3.25 - 6) sub-
sequently. Subjective impression of relief scored as follows: 2.5 (1.5 - 3.5) at baseline and 5 (3.25 - 6) and 5 (3 -
6), respectively, at the subsequent visits; with these differences being statistically significant (p < 0.05) in the
three secondary endpoints comparing baseline to the subsequent visits, although there were no differences be-
tween those two visits (Figure 1(b) and Figure 1(c) and Figure 1(d)).

Table 2. Likert Scale for rating the efficacy of the technique.

Score Percent improvement
7 >75% improvement
6 >50% improvement
5 >25% improvement
4 0
3 worsening of > 25%
2 worsening of > 50%

1 worsening of > 75%
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Table 3. Demographic data.

Mean age 55.3 £+ 13.89 years
Time since onset 8.38 + 4 months
Gender:
Male 6
Female 10
Diagnoses:
PHN 2
CRPS 4
Surgical wound 7
Peripheral neuralgia 2
Other 1
Treatment (WHO):
Step 1 9
Step 2 5
Step 3
10 10
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Figure 1. Boxplot graph of median and percentiles for: (a) Pain intensity at baseline and subsequent visits:
VNRSOr = 6.5 (percentiles 25 - 75: 5.25 - 7.75); VNRS1r = 3.5 (3 - 5); VNRS2r = 3.5 (3 - 5); p = 0.01; (b)
Sleep quality at baseline and subsequent visits: 3.5 (range: 2 - 6), subsequently 6.5 (5 - 8) and 6.5 (5.25 -
8); p = 0.003; (c) Mood at baseline and subsequent visits: 3 (range 1.25 - 4.75); 5 (2.25 - 6) and 5 (3.25 - 6); p
= 0.002; (d) Relief at baseline and subsequent visits: 2.5 (1.5 - 3.5) at baseline and 5 (3.25 - 6) and 5 (3 -
6), respectively, at the subsequent visits; p = 0.005.
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On the use of analgesics, at the end of the registering period, it was found that 25% remained on the same
medication, 6.3% had had to increase the dose of a medication that was already prescribed and 68.8% had been
able to reduce the amount of analgesics they took.

Analysis of the percent improvement according to the Likert Scale is shown in Table 4 and Figure 2. Only
one patient reported worsening of his pain. This was a 60-year-old male with a 6-month history of fron-
tal/parietal post-herpetic neuralgia who had tried a multitude of systemic treatments with little improvement,
with initial and final VNRS scores of 8; this patient had been resistant to treatment with the patch from the start
because of the fact that it had to be stuck on his head. Two patients reported no improvement in their pain; one
was a 70-year-old male with neuropathic pain at the anterior aspect of his knee following total knee replacement
surgery and the other was a 90-year-old woman who had suffered post-herpetic neuralgia in her left arm for over
a year. Interestingly, although both subjectively rated the treatment as providing “no improvement”, they were
both found to have a reduction of 2 points on the VNRS and improvement in their mood and sleep quality. Of
the total, 50% reported an improvement of over 25% and 31.3%, over 50% improvement.

There were no cases of any complications deriving from the lidocaine patch 5%.

At the end of the study period, each patient was asked to use one phrase to define the effect of the lidocaine
patch 5% on their everyday quality of life Table 5.

4. Discussion

Despite the limitations of this study as a result of the small sample of patients and the possible placebo effect in
the absence of double-blinding or prior randomization, our feedback with the lidocaine patch 5%, not only in
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Figure 2. Histogram graph of the Likert Scale’s percentage. Over 80% of the
patients treated with the lidocaine patch 5% showed an improvement (Likert >
5). Of these, over 30% (Likert 6 + 7) felt an improvement of over 50%.

Table 4. Improvement in number of patients according to the likert scale.

Likert Scale frequency/percentage
7 1/(6.3%)
6 4/(25%)
5 8/(50%)
4 2/(12.5%)
3 1/(6.3%)
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Table 5. Subjective comments at the end of the study period.

It lets me “forget about my scar”
Strange sensation but not painful
Scars not painful
Huge relief at night
I can wear socks and shoes
I can sleep with the patch
I’m less anxious
My hand doesn’t wake me up during the night
I can put my bag on my shoulder
| can pull up my stockings
1I’m not concentrating on my pain as much as before
I’madriver and | can’t work, but | am better at rest
The pain is still restricting me the same, but I’m better at rest
I can put on my shoes with no problems
| feel ridiculous with the patch on my head

I’ve stopped taking benzodiazepines for anxiety

post-herpetic neuralgia, but also in other types of neuropathic pain, is that it could be a useful tool for reducing
pain, with excellent tolerability and no detected side effects.

Studying other secondary variables that can affect the quality of everyday life, such as mood, sleep quality
and perceived pain relief, we also observed an improvement after applying the lidocaine patch 5%.

The Likert Scale allows us to obtain a subjective assessment of each patient in relation to the applied treat-
ment, so while being aware that pain is a “subjective” feeling, we can conclude that over 80% of our patients
treated with the lidocaine patch 5% showed an improvement. Of these, 50% only experienced 25% improvement,
which therefore rules out any placebo effect, but over 30% felt an improvement of over 50%.

In our study, interestingly, one of the patients who found the patch not to be effective was a case of post-her-
petic neuralgia, which is the only indication currently approved by the FDA. However, it has to be said that the
site was difficult and highly visible and the patient did state this as the reason he did not like that type of treat-
ment; perhaps this provoked a phenomenon of aversion towards the patch. Furthermore, the site of application
of the patch could have influenced its action; PHN can occur in any part of the body but very often affects the
trigeminal nerve and dermatomes of the brachial plexus; Nalamachu et al. looked at whether or not the anatom-
ical location of the lidocaine patch 5% was associated with variations in efficacy and tolerability. They con-
cluded that the patch was effective and generally well tolerated in all areas assessed, but application to the head
was less well tolerated compared with the torso and limbs [14].

In the review of Wolff et al. [15] they concluded that, compared with other treatments, the lidocaine patch 5%
was generally associated with a greater reduction in pain. The LP and pregabalin showed equivalence in differ-
ent measurements of pain, but the LP was associated with fewer side effects than the systemic drugs. As the LP
seems to have equal efficacy and better tolerability, it could be considered as first-line treatment in PHN.

Other indications in which the lidocaine patch has been used, but for which there are currently no randomized,
placebo-controlled studies and existing studies have a limited number of participants, are post-traumatic neural-
gia, complex regional pain syndrome, cancer-related neuropathic pain, carpal tunnel syndrome, myofascial pain,
low-back pain and post-surgical pain [16].

Among the diagnoses included in our study, one of the most predominant indications is neuropathic pain over
surgical wounds. One of the potential risks after surgery is the development of chronic pain: the concept of
chronic post-surgical pain (CPSP). There have been several studies on the pathophysiological risk factors and



P. Hernandez-Puiggros et al.

predictors of CPSP in order to prevent it and many questions remain unresolved. It has been observed that some
surgical procedures carry a higher risk of chronic pain developing [17].

The generation/genesis of chronic pain involves many mechanisms and each is subject to the expression of
neuronal plasticity, which is the ability of neurons to change their function, chemical profile or structure. These
changes, called neuroplasticity modulation, modification or central sensitization, lead a harmful stimulus to
evoke a far greater and more prolonged pain response; this is the concept of hyperalgesia. This same response
can also be generated after a non-painful stimulus or even spontaneously; this is the concept of allodynia [18].

This study has not defined the area of allodynia or hyperalgesia in patients with CPSP in relation to the sur-
gical wound, but positive signs, such as burning, stinging, unpleasant to the touch, etc., were observed during
the questioning. In this group of patients, the pain reduction after applying the lidocaine patch 5% was important
and CPSP was one of the most common diagnoses in which the topical analgesic treatment was indicated.

Worth highlighting is the study by Hashmi et al. in which the placebo patch was found to be equally effective
in reducing chronic back pain [19]. The authors describe the patch as a “potent agent for inducing placebo anal-
gesia”. It could be that instead of a placebo effect, the patch itself is acting as an analgesic on the basis of the
Gate Theory, which can essentially be summarized as the fact that the Ag fibers inhibit the Ad and C fibers [20];
in the same way as considered in acupuncture, transcutaneous stimulation or even neuromuscular dressing or
kinesiotape [21].

It would be interesting to investigate whether the patch’s effect at the level of the mechanoreceptors in the
skin could act as inhibitory in pain transmission as far as the level of the spinal dorsal horn based on the Gate
Theory, in which case, it would not, as such, be a placebo effect.

To confirm that the lidocaine patch 5% is effective in other indications apart from post-herpetic neuralgia,
prospective, randomized, double-blind studies need to be conducted in each of the different conditions with
neuropathic-type pain with prolongation of the study treatment in order to rule out a possible effect of long-term
tolerance to the patch in relation to possible tachyphylaxis to the local anesthetic.
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Appendix 1
*DN4 Questionnaire: Spanish Version (Spain): Pérez C,, et al. EFIC 2006.

Appendix A: Questionnaire DN4

Please complete this questionnaire by
ticking 1 answer for each item in the 4
questions below:

Interview of the Patient
Question 1. Does the pain have one or

more of the following characteristics?
YES NO

1. Burning
2. Painful cold
3. Electric shocks

Question 2. Is the pain associated with
one or more of the following symptoms
in the same area?

YES NO

4. Tingling

5. Pins and Needles
6. Numbness

7. ltching

Examination of the Patient

Question 3. Is the pain located in an
area where the physical examination
may reveal one or more of the following
characteristics?

YES NO

8. Touch hypoesthesia
9. Pricking hypoesthesia

Question 4. In the painful area, can the
pain be caused or increased by:
[ YES [ NO |

[ 10. Brushing

Patient score: /10.
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