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Abstract

Objective—Current therapies often have limited efficacy and untenable side effects when used to 

treat persistent incisional pain following cancer-related surgery. Lidocaine patches reduce 
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neuropathic pain from herpes zoster but their benefits for persistent cancer-related postsurgical 

incisional pain remain unclear.

Study design—Multicenter, double-blind, randomized, two-period crossover trial.

Materials and methods—Twenty-eight cancer patients with postsurgical incisional pain were 

randomly assigned to receive either lidocaine patches followed by placebo patches or the reverse. 

Each study period lasted 4 weeks. Patches were applied daily upon waking and left in place for a 

maximum of 18 h. The primary outcome measure, an 11-point pain intensity rating scale, was 

administered weekly. Secondary outcomes were administered weekly (Brief Pain Inventory-Short 

Form(BPI-SF), Subject Global Impression of Change) and at the end of each study period (Short 

Form-Magill Pain Questionnaire, Linear Analogue Self Assessment Scale, Neuropathy Pain Scale, 

Pain Catastrophizing Scale, Profile of Mood States Short Form). Results Twenty-one patients 

completed the first period and 18 completed their crossover second phase. No significant 

intergroup differences were detected in pain intensity ratings. Few secondary end points were 

significantly different when subjects used the lidocaine versus placebo patches. BPI-SF 

interference scores were lower in patients using the lidocaine patch during the first study period, 

including several scores that achieved statistical significance, general activity (p=0.02), work 

(p=0.04), and relations with others (p=0.02).

Conclusion—Lidocaine patch use did not significantly reduce pain intensity ratings or the 

majority of related secondary end points in cancer patients with persistent incisional pain.
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Introduction

Persistent postsurgical incisional pain is an important survivorship issue for patients with 

cancer. Persistent pain occurs most commonly following thoracotomy and mastectomy, 

affecting up to 80% and 56% of patients undergoing these procedures, respectively [18, 39]. 

Incisional pain may persist for as long as 5 years after surgery in some patients and 

significantly degrade their quality of life [7, 23].

Persistent postsurgical pain has been attributed to damage of afferent nerves leading to 

ectopy and aberrant somatosensory processing [19, 33, 42] with some authors invoking 

plastic changes in the central nervous system (“central sensitization” or “wind up”) in this 

phenomenon [6, 20, 43]. Central sensitization is initiated when cumulative nociceptive input 

increases intracellular calcium (Ca++) concentrations in second-order central nervous system 

(CNS) neurons thereby triggering a cascade that ultimately leads to sustained alterations in 

neuronal processing and chronic pain [6, 24]. Once established, central sensitization may be 

sustained through nociceptor- or mechanoreceptor-generated input [4].

The well-characterized benefits of local anesthetics in managing acute postoperative 

incisional pain suggest that they may also be beneficial in controlling persistent incisional 

pain [17, 29]. Indeed, lidocaine, when administered transdermally via a topical patch, 

reduces chronic pain associated with postherpetic neuralgia [11, 12, 34]. In addition, its 
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mechanism of action, stabilization of neuronal membranes and blockade of pain signals, 

suggests it should reduce postoperative incisional pain through at least two mechanisms 

[13]: inhibition of afferent nociceptive impulses and attenuation of central sensitization by 

limiting peripheral nerve input to the CNS. The latter mechanism would theoretically afford 

persistent analgesia beyond the peripheral effects of the lidocaine patch.

Lidocaine patches offer the additional benefits of minimal systemic drug absorption and a 

safe and tolerable side effect profile [13]. Anticonvulsants, the current first-line therapy for 

neuropathic pain, may cause sedation, gait instability, and memory deficits [22]. Toxicities 

and side effects are most common in the elderly, the population with the highest prevalences 

of cancer-related neuropathic pain states. The comparable numbers needed to treat (NNT) 

and numbers needed to harm (NNH) estimates for commonly utilized anticonvulsants, e.g., 

gabapentin (NNT=4.3, NNH=3.7) [40] and carbamazepine (NNT=2.5, NNH= 3.7) [41], 

demonstrate the problematic toxicity relative to benefit that characterizes these agents. 

Opioid analgesics, while capable of alleviating neuropathic pain, share similar toxicities that 

constrain clinical use [31].

This two-period placebo-controlled, phase III, double-blind crossover study was conducted 

to determine whether lidocaine patches (Lidoderm®) could provide pain relief in patients 

with cancer and persistent postsurgical pain at their incision site(s).

Materials and methods

Subjects

Study patients from ten clinical centers participated in this double-blind randomized 

controlled trial, which was conducted from September 2004 to May 2006. The study 

protocol and informed consent were approved by the institutional review boards of all the 

participating centers. The study period consisted of an initial 4-week treatment phase 

followed by a second 4-week treatment phase during which subjects switched study arms. 

There was no intervening washout period. Subjects were observed at three scheduled visits: 

baseline, week 4, and week 8.

Eligible subjects had persistent pain (≥1 month), rated ≥4 out of 10, with neuropathic 

features (e.g., burning, paresthesias, or allodynia) involving an affected area that could be 

encompassed by less than three lidocaine patches. Subjects’ pain had to be associated with a 

surgical procedure as part of cancer treatment, as well as temporally and anatomically 

related to the surgical site. Additionally, eligible subjects were required to be ≥18 years of 

age, without recent histories of drug or alcohol abuse, expected to live >6 months, without 

clinically evident cognitive or psychiatric morbidity, and neither pregnant nor nursing. The 

presence of non-surgical pain etiologies such as malignancy, dermal pathology, or 

chemotherapy-induced neuropathy at the painful site rendered subjects ineligible. Additional 

contraindications to participation included concurrent radiation therapy to the painful area; 

skin problems such as breakdown, infection, or extreme thinning at the painful site; use of 

topical medications on the affected area; history of an allergic reaction or intolerance to 

amide local anesthetics; use of class I antiarrhythmic drugs (e.g., tocainide and mexiletine); 

and aspartate amino transferase >2× the upper limit of normal. Non-opioid, opioid, and 
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adjuvant analgesics were permitted, provided that subjects had received a stable regimen for 

at least 10 days prior to study entry.

Subject randomization utilized a dynamic allocation that balanced the marginal distribution 

of the stratification factors between the two groups. Stratification factors included the 

etiology of pain (breast surgery vs. lung surgery vs. amputation vs. other), the duration of 

pain (1–3 vs. >3–6 vs. >6 months) and current analgesic regimens (opioids vs. 

antidepressants vs. anticonvulsants vs. combination vs. other vs. none) [32] between the 

groups. Subjects were randomized to apply either lidocaine-impregnated or placebo patches.

Each commercially available 5.5×4-in. lidocaine patch was composed of an adhesive 

material containing 5% lidocaine, applied to a non-woven felt backing and covered with a 

polyethylene terephthalate film release liner (Endo Pharmaceuticals, Chadds Ford, PA). 

Lidocaine and placebo were supplied in identical appearing patches in a blinded fashion. 

Based on the size of the affected area, subjects were instructed to apply a patch or patches 

(up to a maximum of three patches) directly to the painful area upon waking and to leave 

them in place for 18 h or until their usual bedtime.

Subjects continued their stable pre-entry oral analgesic regimens upon entry into the trial 

and were permitted to decrease or discontinue analgesic use at the discretion of their 

physician. Introduction of new analgesics or adjuvant drugs led to withdrawal from the 

study. Subjects were contacted by telephone at 1-week intervals throughout the study to 

document compliance and address problems.

Outcome measures consisted of self-report instruments assessing pain intensity, quality of 

life, and degrees of interference with life domains. Subjects’ psychological status and 

quality of life were similarly assessed by self-report. The psychometric properties of study 

instruments are listed below.

Pain intensity rating—The pain intensity rating is the standard instrument in chronic pain 

studies [10]. The pain intensity rating is widely used and has evidence of validity in the 

assessment of cancer neuropathic pain [15]. Pain is measured on an 11-point pain intensity 

numerical rating scale, where 0 = no pain and 10 = worst possible pain.

Brief Pain Inventory-Short Form—The Brief Pain Inventory (BPI) consists of 15 items 

that assess the location of pain, its severity, its interference with daily activities, and extent 

of pain relief from analgesics [23–26]. All items except those concerning pain location and 

medication consist of visual analog scales ranging from 0 to 10. Higher scores indicate 

worsening pain or limitation. The BPI has been widely used and validated for use in cancer 

populations [5].

Neuropathy Pain Scale—The NPS assesses specific neuropathic pain characteristics 

which include sharp, hot, dull, cold, sensitive, itchy. This scale has been observed to be 

discriminative in trials of topical analgesics for neuropathic pain [1, 16].

The Subject Global Impression of Change—The Subject Global Impression of 

Change is a seven-point item in which patients rate the change in their overall status since 
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the beginning of the study (ranging from much improved, moderately improved, minimally 

improved, no change, minimally worse, and moderately worse to much worse). The scale 

has been found to effectively discriminate treatment effects in neuropathic pain trials [10].

Short-Form McGill Pain Questionnaire—The Short-Form McGill Pain Questionnaire 

(SF-MPQ) is a tool used to assess the sensory and affective dimensions of pain quality. 

Completion of the SF-MPQ involves counting the number of responses to obtain the 

Number of Words Chosen score and adding the intensity of each response to obtain the 

Present Pain Intensity [27]. This questionnaire has undergone extensive psychometric 

evaluation. Its subscales are discriminative in neuropathic pain trials [8, 28].

Pain Catastrophizing Scale—The PCS uses five-point ratings of a range of 14 questions 

potentially experienced by a patient with pain. It has been successfully applied in the 

assessment of neuropathic and cancer-associated pain states [30].

Profile of Mood States Short Form—The Profile of Mood States Short Form (POMS-

SF) consists of 30 items to assess mood states. It is valid for use and is discriminative in the 

evaluation of cancer- and pain-associated distress [2].

NCCTG patient quality-of-life linear analog self-assessment scale—The linear 

analog self-assessment (LASA) scale is a single-item measurement of global quality-of-life 

rating on a numerical rating scale from 0 to 10 with well-established validity data in cancer 

populations [14].

At study entry, subjects were given a booklet containing the questionnaires and assessments. 

The procedures for completing and returning the booklet were carefully explained. All the 

assessments, including the pain intensity rating, Neuropathy Pain Scale, BPI-SF, SF-MPQ, 

PCS, POMS-SF, and LASA were completed at baseline. Subsequently, the Neuropathy Pain 

Scale, Subject Global Impression of Change, and BPI-SF were completed weekly. The pain 

intensity rating was chosen at study initiation as the primary efficacy measure. A health care 

professional administered the pain intensity rating weekly by phone. The SF-MPQ, PCS, 

POMS-SF, and LASA scale were completed at baseline and at the end of each study period 

(weeks 4 and 8). Completed questionnaires were returned by mail to the local institution 

responsible for enrolling each subject.

Subjects were informed of possible dermal reactions. The development of persistent marked 

erythema or rash at the application site or symptoms suggesting an allergic or anaphylactic 

reaction led to immediate patch removal and study discontinuation. This study utilized the 

Common Terminology Criteria for Adverse Events (CTCAE) v3.0 for toxicity and adverse 

event reporting. Toxicity data were collected by weekly subject questionnaires. A CTCAE 

grade was recorded for each reported toxicity.

Statistical analysis

The analytic procedures used in this two-arm, double-blinded, placebo-controlled, 

randomized, two-period crossover clinical trial were based on methods used successfully in 

previous studies of a similar nature by the North Central Cancer Treatment Group (NCCTG) 
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Cancer Control Program [21]. All subjective patient response data were transformed into 0–

100-point scales [38]. All statistical hypothesis testing was done using a two-tailed 

alternative hypothesis and a 5% type I error rate unless otherwise specified.

The primary efficacy measure was the pain intensity rating. The average pain score was 

calculated for each treatment period for input into a classical crossover “sums and 

differences” analysis [35]. The score for the first treatment period was the average of the 

pain scores in weeks 1 through 4 and for the second period the average of the pain scores in 

weeks 5 through 8. These two treatment period scores were used in the “sums and 

differences” analysis. A Bayesian hierarchical modeling approach involving Markov Chain 

Monte Carlo procedures and Gibbs sampling [25] was used to validate the results of the 

standard “sums and differences” crossover analysis [26]. The “sums and differences” 

approach was supplemented by modeling the difference in the period 2 minus period 1 

average pain scores for each subject as a linear function of treatment arm adjusted for age, 

race, gender, stratification factors, and baseline pain scores. Linear hierarchical models were 

included in the analytical process using a validated computer algorithm built specifically for 

the analysis of crossover designs [37]. Analyses were also done looking at the intergroup 

differences between baseline and the last treatment week of period 1. Secondary end points 

including the SF-MPQ, BPI-SF, Neuropathy Pain Scale, Subject Global Impression of 

Change, PCS, POMS-SF, and the LASA Scale were analyzed in a manner identical to that of 

the primary end point.

Overall toxicity scores were calculated for each phase and treatment arm by adding up the 

maximum toxicity grade for each toxicity recorded for each patient. Toxicity scores were 

also analyzed with the “sums and differences” approach.

Other end points included the proportion of patients who reported a preference for lidocaine 

patch or placebo and the proportion of patients who terminated protocol therapy prematurely 

on each treatment. These data were analyzed with chi-square and Fisher’s exact tests. Where 

appropriate, Bonferroni adjustments were made for multiple testing. All treatment 

comparisons were made using two-sided testing and a 5% type I error rate.

Missing data were handled in a number of ways as a sensitivity analysis of the robustness of 

results relative to missing data [9]. First, only subjects completing 8 weeks of treatment were 

used in the analysis. A series of analyses using various imputation methods (average value 

carried forward, last value carried forward, minimum or maximum value carried forward) 

were carried out to assess the impact of missing data on the results.

The original planned accrual goal was 50 patients per arm which was calculated to provide 

80% power to detect differences in average pain scores of 0.58 standard deviations. This was 

considered a moderate effect size that would be clinically meaningful [36].

Results

A consort diagram of the trial is presented in Fig. 1 [3]. Thirty subjects were enrolled and 

randomized between September 2004 and May 2006. The study was prematurely closed by 

the NCCTG Patient Safety Monitoring Committee due to a slow recruitment rate. Two 
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subjects canceled after randomization and did not participate in the trail, resulting in 28 

assessable subjects. Of the assessable subjects, 21 (75%) finished at least the first 4-week 

phase of the study and 18 (64%) finished both phases (i.e., 8 weeks). Ten of the 28 subjects 

did not finish the trial: two discontinued because of adverse events, seven discontinued for 

unknown reasons, and one switched to an alternate treatment. The two sequence groups 

were comparable with respect to the proportion of subjects who discontinued and the 

reasons for discontinuation (P=0.39). Notably, nine of the ten subjects who discontinued the 

study did so while using lidocaine (versus placebo) patches (P=0.02). Subjects who 

discontinued were more likely to have reported severe, ≥7/10, pain at baseline.

Demographics and baseline clinical characteristics at randomization are presented in Table 

1. Medications utilized by subjects during each study period are listed in Table 2.

Primary end point

Average weekly pain intensity ratings were not significantly reduced while subjects used the 

lidocaine patch compared to placebo. This was true of the primary analysis (4.1 versus 3.8, 

P=0.36), the period 1 analysis (4.4 versus 4.8, P=0.92), and using an alternative approach, 

Senn’s test (0.75 versus 0.74, P=0.53), which accounts for the crossover design by analyzing 

within patient treatment differences during each study arm. Figure 2 graphically illustrates 

the general lack of a differential response between the lidocaine and placebo groups, 

providing data regarding the changes from baseline for average, least, worst, and current 

weekly pain scores. Table 3 illustrates P values for worst, least, and average pain intensity 

ratings, as well as “pain now” ratings by analysis strategy. Carryover effects of the 

randomized treatments were not observed for pain intensity ratings. Significant differences 

were similarly absent during period 1 between lidocaine and placebo groups with respect to 

the proportion of patients experiencing 10% relief (64% vs. 71%, respectively, P=0.69) or in 

week 4 minus baseline change (mean −0.9 vs. −0.6, respectively, P=0.91).

The small sample size hampers the power for the original design specifications. Fourteen 

patients per sequence completing the study would provide 80% power to detect an effect size 

of 1.1 standard deviations in average pain scores. This is an exceptionally large effect size 

and statistical significance would only be achieved if the observed differences were very 

large. The observed effect size of 0.3 standard deviations, however, would not have been 

statistically significant even if the study reached its original accrual of 50 patients per 

treatment group.

Secondary end points

Without exception, all period 1 BPI interference scores improved to a greater degree in the 

lidocaine group. Significant improvements were detected in both physical (general activity, 

P=0.02; and work, P=0.04) and psychoemotional (mood, P=0.06; and relations with others, 

P=0.02) domains. Figure 3 suggests a potential intergroup difference in the degree of overall 

pain interference during period 1, although the confidence intervals do overlap. Few 

additional secondary end points were significantly different when subjects used the lidocaine 

versus placebo patches. Significant carryover effects were noted for most BPI interference 
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scores. Table 4 lists P values for an overall and for each individual BPI interference score 

derived by analytic procedure.

Despite the fact that more subjects discontinued while using the lidocaine patch, reported 

toxicities were not significantly different for either arm or time period (Table 5).

Discussion

This randomized, double-blind, placebo-controlled crossover study failed to detect 

significant intergroup differences in postsurgical pain intensity ratings between subjects 

using lidocaine versus placebo patches. This disappointing and perhaps surprising result 

contrasts with reports of significant analgesia associated with patch use in patients with 

postherpetic neuralgia [8, 11, 34].

Several possibilities may account for the absence of a treatment effect. The high dropout rate 

and low accrual constrain the study’s ability to detect the originally planned meaningful 

difference. The observed effect size (0.3 standard deviations), however, was remarkably 

small and it is doubtful that an increased sample size would have modified the overall 

conclusion. In fact, with an effect size of 0.3 standard deviations, 175 subjects per treatment 

arm would be required for 80% power. Alternatively, the study design may not have placed 

the lidocaine patch at its best clinical advantage. If lidocaine’s primary mechanism of action 

involves attenuation of central sensitization, peak responses may not be evident at 4 weeks. 

Misclassification bias toward the null arising from the inappropriate enrollment of patients 

with nociceptive rather than neuropathic pain could explain the lack of efficacy. However, 

the magnitude of misclassification would have to be significant and the study inclusion 

criteria were designed to minimize this possibility.

It is difficult to explain the high discontinuation rate among patients using the lidocaine 

patch, particularly given the absence of evidence of increased toxicity. The majority of 

subjects who discontinued reported severe levels of pain at baseline, ≥7/10. Little qualitative 

data are available to clarify subjects’ decisions to discontinue; therefore, possible 

explanations remain speculative.

A potentially significant treatment effect was noted among the BPI interference scores. 

During period 1, patients using the lidocaine patch reported lower BPI interference scores 

and their scores diminished during treatment. The size of the average difference was more 

than two points on the 0–10-point scale, which would tend to indicate a clinically 

meaningful effect [10]. In fact, all BPI interference scores were reduced to a greater degree 

in lidocaine patch patients when week 4 scores were compared to baseline. These results 

must be interpreted with caution due to the small sample size and multiple testing, as well as 

the notation that the patients who discontinued the study were more likely to be using the 

lidocaine patch and to have higher pain scores. Nonetheless, the magnitude and time course 

of the reduction in pain interference scores have important implications for future studies as 

well as lidocaine patch trials in individual patients. Our findings suggest that trials should 

extend beyond 4 weeks and that their success should be at least partially determined by the 

degree of pain interference.

Cheville et al. Page 8

Support Care Cancer. Author manuscript; available in PMC 2017 October 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Despite its disappointing accrual, early closure, and high discontinuation rate, this study 

represents the best data currently available regarding the efficacy of the lidocaine patch in 

managing chronic postoperative incisional pain among cancer patients. Our results can be 

considered respectable pilot data which suggest that future studies might benefit from 

evaluating the lidocaine patch for at least 6–8 weeks and assessing performance parameters 

such as physical function, given the reduced BPI interference scores noted with lidocaine 

patch use. Encouragingly, only 34 patients per arm would be needed to detect the observed 

effect size of 0.7 standard deviations in mean BPI interference score.
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Fig. 1. 
Study participant flow
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Fig. 2. 
Mean pain intensity rating changes from baseline for: a average, b worst, c least, and d 
current weekly pain scores
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Fig. 3. 
Mean Brief Pain Inventory overall pain interference changes from baseline
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Table 1

Baseline demographics and pain characteristics of the study groups

Lid:Plac (N=14) Plac:Lid (N=14) Total (N=28) P value

Age

 N 14 14 28 0.05

 Mean (SD) 65.0 (6.4) 58.6 (11.3) 61.8 (9.5)

Gender

 Female 8 (57%) 11 (79%) 19 (68%) 0.22

 Male 6 (42.9%) 3 (21.4%) 9 (32.1%)

Race

 White 10 (71%) 9 (64%) 19 (68%) 0.79

 Black or African American 3 (21%) 3 (21%) 6 (21%)

 American Indian or Alaska Native 1 (7%) 1 (7%) 2 (7%)

 Unknown: patient unsure 0 (0%) 1 (7%) 1 (4%)

Current analgesic regimen

 Opioids (includes tramadol) 2 (14%) 3 (21%) 5 (18%) 0.63

 Antidepressants 1 (7%) 1 (7%) 2 (7%)

 Anticonvulsants 0 (0%) 2 (14%) 2 (7%)

 Combination 4 (29%) 4 (29%) 8 (29%)

 Other 2 (14%) 2 (14%) 4 (14%)

 None 5 (36%) 2 (14%) 7 (25%)

Duration of pain (months)

 1–3 3 (21%) 2 (14%) 5 (18%) 0.77

 >3–6 1 (7%) 2 (14%) 3 (11%)

 >6 10 (71%) 10 (71%) 20 (71%)

Etiology of pain

 Breast surgery 4 (29%) 6 (43%) 10 (36%) 0.67

 Lung surgery 8 (57%) 7 (50%) 15 (54%)

 Other 2 (14%) 1 (7%) 3 (11%)

Week 0: worst paina

 N 13 14 27 0.27

 Mean (SD) 7.5 (1.9) 6.5 (2.4) 7.0 (2.2)

Week 0: least paina

 Mean (SD) 2.9 (2.1) 3.6 (1.6) 3.3 (1.9) 0.16

Week 0: average paina

 Mean (SD) 4.6 (1.8) 5.1 (1.9) 4.9 (1.8) 0.40

Week 0: pain nowa

 Mean (SD) 5.0 (2.7) 5.1 (2.1) 5.1 (2.3) 0.84

a
Values from Pain Intensity Rating Scale
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Table 2

Frequency of analgesic use by groups during study periods 1 and 2

Medication Lidocaine patch: placebo Lidocaine patch: placebo

Period 1 Period 2 Period 1 Period 2

Naprosyn 1 (7.1%) Cont 0 (0.0%)

Aspirin 1 (7.1%) Cont 0 (0.0%)

Ibuprofen 2 (14.3%) 1 Cont, 1 D/C 1 (7.1%) Cont

Rofecoxib 1 (7.1%) D/C 0 (0.0%)

Acetaminophen 0 (0.0%) 1 (7.1%) Cont

Amitryptiline 1 (7.1%) Cont 0 (0.0%)

Propoxyphene–acetaminophen 2 (14.3%) 1 Cont, 1 D/C 0 (0.0%)

Oxycodone 0 (0.0%) 1 (7.1%) D/C

Hydrocodone–acetaminophen 1 (7.1%) D/C 1 (7.1%) Cont

Cont continuous, D/C discontinued

Support Care Cancer. Author manuscript; available in PMC 2017 October 24.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cheville et al. Page 17

Ta
b

le
 3

G
ro

up
 m

ea
ns

 a
nd

 P
 v

al
ue

s 
us

in
g 

di
ff

er
en

t s
ta

tis
tic

al
 te

st
s 

of
 p

ai
n 

in
te

ns
ity

 r
at

in
g

V
ar

ia
bl

e
C

om
pl

et
e 

da
ta

 in
cl

ud
in

g 
cr

os
s 

ov
er

F
ir

st
 r

an
do

m
iz

at
io

n 
pe

ri
od

 o
nl

y

L
id

:P
la

c 
m

ea
n 

(S
D

)
P

la
c:

L
id

 m
ea

n 
(S

D
)

D
if

f 
m

ea
n 

(S
D

)
P

 v
al

ue
L

id
oc

ai
ne

 m
ea

n 
(S

D
)

P
la

ce
bo

 m
ea

n 
(S

D
)

D
if

f 
m

ea
n 

SD
)

P
 v

al
ue

W
ee

kl
y 

pa
in

 in
te

ns
ity

 r
at

in
g 

w
or

st
 p

ai
n

5.
4 

(2
.5

7)
5.

4 
(2

.4
6)

−
0.

3 
(1

.4
5)

0.
96

5.
8 

(2
.6

9)
6.

2 
(1

.9
0)

−
0.

4 
(2

.3
2)

0.
97

W
ee

kl
y 

pa
in

 in
te

ns
ity

 r
at

in
g 

le
as

t p
ai

n
2.

3 
(2

.0
1)

2.
7 

(2
.1

7)
−

0.
0 

(2
.1

9)
0.

84
2.

1 
(2

.0
5)

3.
7 

(1
.9

8)
−

1.
6 

(2
.0

2)
0.

19

W
ee

kl
y 

pa
in

 in
te

ns
ity

 r
at

in
g 

av
er

ag
e 

pa
in

4.
1 

(2
.1

3)
4.

1 
(2

.1
1)

−
0.

2 
(1

.8
3)

0.
36

4.
4 

(2
.1

2)
4.

8 
(1

.7
1)

−
0.

4 
(1

.9
0)

0.
92

W
ee

kl
y 

pa
in

 in
te

ns
ity

 r
at

in
g 

pa
in

 n
ow

4.
4 

(2
.5

7)
4.

8 
(2

.6
3)

−
0.

3 
(1

.4
4)

0.
37

3.
9 

(2
.6

6)
4.

6 
(1

.8
2)

−
0.

7 
(2

.2
8)

0.
56

Support Care Cancer. Author manuscript; available in PMC 2017 October 24.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cheville et al. Page 18

Ta
b

le
 4

P 
va

lu
es

 o
f 

di
ff

er
en

t s
ta

tis
tic

al
 te

st
s 

of
 B

PI
 in

te
rf

er
en

ce
 s

ca
le

s

B
P

I 
in

te
rf

er
en

ce
 s

ca
le

s
C

ar
ry

ov
er

 t
es

t
P

er
io

d 
1 

te
st

P
er

io
d 

2 
te

st
Se

nn
’s

 t
es

t
W

ee
k 

4 
m

in
us

 b
as

el
in

e

P
 v

al
ue

P
 v

al
ue

P
 v

al
ue

P
 v

al
ue

M
ea

n 
lid

oc
ai

ne
M

ea
n 

pl
ac

eb
o

P
 v

al
ue

O
ve

ra
ll 

in
te

rf
er

en
ce

0.
04

0.
05

0.
95

0.
95

−
1.

8
−

0.
1

0.
02

G
en

er
al

 A
ct

iv
ity

0.
02

0.
02

0.
56

0.
67

−
1.

6
−

0.
2

0.
12

M
oo

d
0.

05
0.

11
0.

09
0.

09
−

2.
5

−
0.

5
0.

06

W
al

ki
ng

 a
bi

lit
y

0.
14

0.
09

0.
61

0.
97

−
1.

8
−

0.
6

0.
33

N
or

m
al

 w
or

k 
(w

or
k 

ou
ts

id
e 

th
e 

ho
m

e 
an

d 
ho

us
ew

or
k)

0.
07

0.
32

0.
18

0.
18

−
2.

3
0

0.
04

R
el

at
io

ns
 w

ith
 o

th
er

 p
eo

pl
e

0.
24

0.
27

0.
37

0.
37

−
1.

5
0.

8
0.

02

Sl
ee

p
0.

05
0.

14
0.

84
0.

56
−

0.
9

0.
3

0.
2

E
nj

oy
m

en
t o

f 
lif

e
0.

04
0.

09
0.

44
0.

53
−

1.
9

−
0.

4
0.

18

Support Care Cancer. Author manuscript; available in PMC 2017 October 24.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cheville et al. Page 19

Table 5

Reported toxicities during lidocaine and placebo use

Toxicity Lidocaine Placebo P value

Dizziness

 None 13 (93%) 14 (100%) 0.33

 Moderate 1 (7%) 0 (0%)

Fatigue

 None 13 (93%) 14 (100%) 0.33

 Moderate 1 (7%) 0 (0%)

Hypersensitivity

 None 14 (100%) 12 (86%) 0.15

 Moderate 0 (0)% 2 (14%)

Neuromotor

 None 13 (93%) 14 (100%) 0.33

 Moderate 1 (7%) 0 (0%)

Pain–chest

 None 14 (100%) 13 (93%) 0.33

 Moderate 0 (0%) 1 (7%)

Rash–desquamation

 None 11 (79%) 13 (93%) 0.24

 Mild 2 (14%) 1 (7%)

 Moderate 1 (7%) 0 (0%)

Worst toxicity

 None 10 (71%) 10 (71%) 0.79

 Mild 2 (14%) 3 (21%)

 Moderate 2 (14%) 1 (7%)
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