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Despite the number of patients affected by diabetic peripheral
neuropathic pain (DPNP), little consensus exists about the patho-
physiology, best diagnostic tools, and primary treatment choices.
Theories about the causes of DPNP are inextricably linked with the
causes of diabetic neuropathies, yet most patients with such
neuropathies do not experience pain. The factors that differentiate
patients with pain from those without remain unknown and are the
subject of much research. When choosing treatment for patients
with DPNP, physicians are confronted with a myriad of choices,
none of which has been shown to be effective for all patients. This
article reviews the evidence for these treatments and attempts to
guide physicians in choosing those treatments based on evidence
from well-designed clinical trials to support their use. Two agents,
duloxetine and pregabalin, are formally approved by the Food and
Drug Administration for the treatment of DPNP. In addition, several
other agents, including the tricyclic class of antidepressants, have
been effective in clinical trials. Ultimately, treatment choice must
also include consideration of adverse effects, individual patient
factors such as comorbidities, and often cost.
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APS = average pain score; Cl = confidence interval; CR = controlled
release; DPN = diabetic peripheral neuropathy; DPNP = diabetic periph-
eral neuropathic pain; ER = extended release; FDA = Food and Drug
Administration; NNT = number needed to treat; PHN = postherpetic
neuralgia; SF-36 = Medical Outcomes Study 36-Item Short-Form Health
Survey; SNRI = serotonin-norepinephrine reuptake inhibitor; SSRI =
selective serotonin reuptake inhibitor; TCA = tricyclic antidepressant;
VAS = visual analog scale

Treatment planning for patients with diabetic peripher
neuropathic pain (DPNP) must be based on clinig
evidence of efficacy for the drugs chosen, individual p

tient factors such as comorbid medical or psychological
illness, and an assessment of the probable benefits of treat-
ment vs its associated adverse effects. Patients who think
that they are a part of this decision-making process are
better invested in their treatment and less likely to develop
negative behaviors.

Patients with DPNP and their physicians face a chal-
lenging course but one that can be navigated with in-
formed treatment planning and realistic expectations. Al-
though a goal of 100% pain relief is ideal, in reality many
patients achieve no more than 30% to 50% pain reduction.
This is where measurements of function play a role be-
cause for many patients, that amount of relief may trans-
late to an ability to return to work or social activities and
thus vastly improve their quality of life and mood. As
with other chronic pain states, it is important for the
physician and patient to set and assess goals together, and
physicians must keep in mind that patients’ goals for
treatment and perception of relief may differ from their
own.

TREATMENT PLANNING

Developing a treatment plan for DPNP is a dynamic pro-

al cess, too often overlooked or not fully discussed in busy
al primary care practices, that includes discussion and nego-
a- tiation between the patient and physician regarding the
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goals for therapy. A key part of this negotiation is explain- TABLE 1. What Are the Goals of Trea_tigg

ing to the patient that, despite the best efforts of all in- Diabetic Peripheral Neuropathic Pain?

volved, 100% relief of pain may not be achieved. The Primary Zero pain, but be realistic. However, do not let “realistic”
. . : lead to a less aggressive pursuit of maximum relief

patient m_USt b.e h(_elped to under'stand that f_allure to a(:h|e\IPSecondary Restoration or improvement in functional measures and

100% pain relief isot necessarily a reflection of lack of quality of life. These secondary goals are important but

commitment on the part of the physician or a reflection on aredr_\fC_Jt ; j_tflfbstitulte for pain relier:‘- Plzirtl) and de_nfyC_tion are

H ’ moditie ifferently; treatment shou € modirying

the patient’s efforts to get well (Table 1). pain and hopefully improved function will follow. If
During this process, it may help to review some of the improved function does not follow, take measures to

mechanisms of neuropathic pain and provide frank infor- helpdpalﬂenFS optimize function in the presence of

resiaual pain

mation on what is currently known and unknown. Patients
who feel confident that their physicians are providing com-
plete information and giving them full attention may be
more satisfied with their treatment, even if some degree ofalmost one quarter are receiving no treatment for piain.
pain remains. that study of 55,686 patients with painful peripheral neu-
For the primary care physician, an important part of ropathies, including almost 6000 with DPNP, the largest
managing DPNP is to reinforce for the patient the crucial percentage of patients received a short-acting opioid for
roles played by glycemic control, foot care, and analgesictreatment (53.2%), and opioids of any type were the most
medications. The physician also must have a high index ofcommonly used class (53.9%). The next largest percent-
suspicion for psychiatric comorbidity, such as depression,age (39.7%) was being treated with nonsteroidal anti-
in patients with chronic DPNP and be prepared to referinflammatory drugs (including cyclooxygenase 2 inhibi-
these patients if their care requires. tors), which have no effect on neuropathic pain. Two other
If the treatment plan includes drugs used in a way notclasses of agents with little or no evidence of efficacy in
indicated by the Food and Drug Administration (FDA), neuropathic pain, benzodiazepines and selective serotonin
patient consent should be obtained. For medicolegal andeuptake inhibitors (SSRIs), also were widely used, with
other reasons, the use of FDA-approved drugs may be21.1% and 14.3% of patients, respectively, receiving them
preferred over off-label medications. Similarly, if opioids for treatment.
are part of the treatment plan, an opioid agreement may be In the study by Berger et &the 2 classes of agents with
negotiated with the patient. In either case, patients must behe best evidence of efficacy in neuropathic pain, anticon-
made aware of the issues surrounding their treatment, invulsants and tricyclic antidepressants (TCAs), were used
cluding adverse events and potential for abuse or developby the smallest percentage of patients (11.1% and 11.3%,
ment of tolerance. respectively). More patients were receiving treatment
When planning treatment, the physician has to acknowl- for their pain (24.4%) than were being treated with the most
edge current gaps in management, including inadequatesffective medications. That study was conducted before the
treatment and treatment with agents not effective for neuro-recent approval of duloxetine, a serotonin-norepinephrine
pathic pain, and strive to avoid these common pitfalls. reuptake inhibitor (SNRI), and pregabalin, an anticonvul-
Underuse of available resources should be avoided; theresant, for treatment of DPNP.
are many avenues for patients and physicians to obtain These findings suggest a failure on the part of the medi-
information about DPNP. Physicians must make a consci-cal community to recognize and adequately treat neuro-
entious attempt to overcome their own resistance to treatpathic pain. It is imperative that physicians recognize and
ing neuropathic pain; in the face of moderate efficacy for treat patients’ DPN-related pain, even though patients may
even the best treatments, it may seem like a futile effort. Inhave difficulty describing their symptoms and assessing
the context of a busy practice, neuropathic pain presents amprovement or response to treatment is difficult.
challenge, but it is one that can be overcome in partnership
with patients.

CLASSES OF DRUGS USED TO TREAT DPNP

As is true for other chronic pain types, many types of drugs
have been investigated for the treatment of DPNP in the
To start a discussion of the possible pharmacological ap-hope of finding one or more that can relieve patients’ pain.
proaches to managing painful diabetic peripheral neuropa-Many types of agents have been reported effective in case
thy (DPN), it may help to look at how patients with neu- studies of individual patients, but few have demonstrated
ropathic pain are currently treated. Are they getting the good efficacy in larger randomized clinical trials with pla-
correct therapy? Recent data suggest they are not and thatbo comparators. None to date reliably relieves 100% of

PHARMACOLOGICAL THERAPIES

Mayo Clin Proc. <  April 2006;81(4, suppl):S12-S25 « www.mayoclinicproceedings.com S13
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TABLE 2. Pharmacological Treatment of Diabetic Peripheral Neuropathic Pain by Drug Class™

Class Individual agents

SNRI (highly specific inhibition of

serotonin and norepinephrine reuptake) Duloxetine (Cymbalta), venlafaxine (Effexor)
a,8 ligands (modulate voltage-gated

calcium channels) Pregabalin (Lyrica), gabapentin (Neurontin)
TCAs (inhibit reuptake of serotonin

and norepinephrine) Tertiary: amitriptyline (generic); secondary: desipramine (generic)
Opioids (blocku-opioid receptors) Tramadolt (Ultram), oxycodone CR (OxyContin), morphine (generic),

methadone (Dolophine, Methadose), levorphanol (Levo-Dromoran),
hydromorphone (Dilaudid)

Topical agents Capsaicin (Zostrix, Zostrix HP), lidocaine (Lidoderm)

Agents to AVOID (never use) Meperidine (due to normeperidine central nervous system toxicity);
propoxyphene (due to norpropoxyphene central nervous system toxicity);
NSAIDs (due to increased risk of bleeding, gastrointestinal upset,
cardiovascular or cerebrovascular events); acetaminophen (due to hepatic
toxicity with large doses and over time); amitriptyline
(for patients >60 years); vitamirn, B>250 mg/d due to its potential for
neurotoxicity); pentazocine (due to central nervous system toxicity and
reversal of its analgesic effect [it is a mixed agonist-antagonist])

*Individual agents are listed alphabetically. NSAIDs = nonsteroidal anti-inflammatory drugs; SNRI = serotonin-norepineph-
rine reuptake inhibitors; TCAs = tricyclic antidepressants.
tTramadol also weakly inhibits serotonin and norepinephrine reuptake.

pain for 100% of patients. Undoubtedly, this reflects the these classes of drugs are effective for treating DPNP, and
different mechanisms involved in the development and newer agents may haveetter effcacy and tolerality
propagation of neuropathic pain. than those analyzed.

Classes of drugs and individual agents with the best
evidence of effectiveness in treating DPNP and/or other ANTIDEPRESSANTS
neuropathic pain states include antidepressants, anticon- Serotonin-Norepinephrine Reuptake Inhibitors.
vulsants, and opioids (Table 2). Two agents, dulox&tine Duloxetine. Duloxetine has been studied in 2 randomized,
and pregabalifhave received specific FDA approval for double-blind, placebo-controlled trials for relief of pain in
treatment of DPNP. patients with DPNP and is approved by the FDA for treat-

The following sections review the evidence of efficacy of ment of DPNP at total dosages of 60 mg/d and 120 mg/d,
these agents in DPNP and neuropathic pain and the naturevith the recommended dosage being 60 mdpdthe first
and probability of adverse events with each agent or class opublished trial, 457 patients with type 1 or type 2 diabetes
agents. The best studied in DPNP are duloxetine, oxycodonenellitus and pain were randomly assigned to receive either
controlled-release (CR), pregabalin, and the TCAs, princi- placebo or treatment with 20, 60, or 120 mg of duloxetine
pally amitriptyline. In each class of drugs, those with specific once daily’ The primary efficacy end point of this study
FDA approval for treatment of DPNP are reviewed first. was change in the weekly mean score of the 24-hour aver-

Evidence-based medicine can provide a way to com-age pain score (APS), an 11-point Likert scale (0 indicating
pare treatments across differing clinical trials by calculat- no pain to 10 indicating worst possible pain). Secondary
ing, for example, the number needed to treat (NNT) to end points included assessments of safety, worst pain se-
improve 1 patient who would otherwise not have im- verity, and mood. The trial lasted for 12 weeks of treat-
proved without treatment. A meta-analysis of 16 studies ment. Beginning at week 1 and continuing throughout
(N=491 patients) comparing antidepressants (TCAs, the study, patients receiving 60 or 120 mg of duloxetine
SSRIs) with placebo for treatment of DPNP arrived at an showed significantly greater reductions in weekly mean
NNT to achieve at least 50% pain relief of 3.4 (95% APS. In addition, significantly more patients in the 60-mg
confidence interval [Cl], 2.6-4.7) for the cl&d3ata from and 120-mg treatment groups achieved 50% or greater
3 studies (N=321 patients) comparing anticonvulsantsreduction in pain. The group of patients who received 20
with placebo for treatment of DPNP led to an NNT of 2.7 mg per day of duloxetine did not differ from the placebo
(95% ClI, 2.2-3.8) for that clagdnterpretation of these  group on the weekly mean APS, but significanBy.05)
data is limited by the inclusion of relatively ineffective more of that group had a 50% or greater improvement.
SSRIs (NNT=6.7 in another revievgnd the fact that this  Duloxetine, 60 and 120 mg, also significanth<(05) im-
analysis was published before data for duloxetine, proved night pain scores, Brief Pain Inventory severity and
pregabalin, and venlafaxine were available. Clearly, bothinterference scores, Clinical Global Impression severity
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scores and Patient Global Impression scores, McGill Paincomplete psychiatric evaluation to exclude depression. Pa-
Questionnaire total score, and Medical Outcomes Studytients identified as having depression were excluded from
36-Item Short-Form Health Survey (SF-36) measures ofthe trial, ensuring that analgesic effects were independent
bodily pain and mental health. Patients in the 120-mg of underlying depressive disordérsSignificant improve-
treatment arm saw a statistically significaRk.01) im- ments in 24-hour APS can be expected after 1 week of
provement in SF-36 mental and general health perceptiontreatment, and approximately half of patients will experi-
domains as well. All doses of duloxetine were well toler- ence a 50% or greater improvement in their pain. In addi-
ated, with no significant changes in concentrations of he-tion, duloxetine exerted positive effects on measures of
moglobin A , low-density lipoprotein, high-density lipo-  quality of life, such as the interference score of the Brief
protein, or triglycerides. Adverse events that were reportedPain Inventory. With the 60-mg/d dosage, mild to moderate
more often in the duloxetine groups than in the placeboadverse events of somnolence and constipation may occur
group were somnolence and constipation with 60 mg daily in approximately 20% and 14%, respectively, of patiénts.
and nausea, somnolence, dizziness, constipation, dryAdvantages of duloxetine include once-daily dosing and
mouth, sweating, increased appetite, anorexia, and weakantidepressant efficacy for patients with comorbid depres-
ness with 120 mg daily. Adverse events in the group treatedsion. Disadvantages include adverse effects, which appear
with 60 mg/d were mild or moderate. Overall, 10.7% of to be manageable at the approved dosage of 60 mg/d.
patients treated with duloxetine withdrew from the study Another disadvantage is that concomitant use with mono-
because of adverse events, including 19.5% of patients iramine oxidase inhibitors is contraindicated.
the group treated with 120 mg/d of duloxetine. Venlafaxine. Another SNRI, venlafaxine, has been

In another trial, patients with DPNP were randomly studied for treatment of DPNP in one randomized trial in
assigned to placebo (n=116) or treatment with duloxetine,patients with DPNP and another trial that compared
60 mg daily (n=116) or 60 mg twice daily (n=11@)he venlafaxine with imipramine for treatment of painful neu-
primary efficacy end point of this study again was change ropathies®In a randomized, placebo-controlled trial, ven-
in weekly mean score of the 24-hour APS. Beginning at lafaxine extended-release (ER) at 2 dosages (75 mg/d or
week 1 and continuing throughout the 12-week study, pa-150-225 mg/d) was compared with placebo for treatment of
tients treated with duloxetine had statistically significant painful DPN? Patients with a 3-month or longer history of
(P<.01) improvements in the primary end point and sec- painful DPN (at least moderate in intensity) and without
ondary end points of worst pain severity and night pain comorbid depression were randomly assigned to treatment
scores. Patients treated with duloxetine also had improve-with 75 mg/d (n=80) or 150 to 225 mg/d (n=82) of ven-
ment in scores on the severity and interference scales of thé&afaxine ER or placebo (n=80). The primary efficacy end
Brief Pain Inventory, McGill Pain Questionnaire, and other points for this study were changes from baseline on the
secondary measures. Patients treated with either dose af00-mm visual analog scale (VAS) subscales of pain in-
duloxetine reported statistically significantR<(.05) more tensity and pain relief. After a 3-week, double-blind titra-
nausea, somnolence, hyperhidrosis, and anorexia than plaion phase, patients received full-dose medication or pla-
cebo-treated patients, and the 60-mg twice daily group alsccebo for a 3-week treatment trial. A 2-week tapering-off
had more vomiting and constipation. Overall, 2.6%, 4.3%, period and 4- to 10-day poststudy period followed. The
and 12.1% of patients in the placebo, 60-mg/d duloxetine,final visit was conducted at that time. Results for the pri-
and 60-mg twice daily duloxetine groups, respectively, mary end point of pain intensity on the VAS showed that
discontinued participation in the study because of adversethe higher dose of venlafaxine ER significantly reduced
events, with the difference statistically significaRt(01) pain intensity compared with placebo and also compared
between the 60-mg twice daily duloxetine and placebo with venlafaxine ER, 75 mg/d, at week 6. Results with the
groups. No clinically significant increases or changes in lower dose were not different from those with placebo.
laboratory values were seen in any of the groups. Less than 10% of patients in the active treatment arms

Duloxetine appears to be safe for older paties&b (  discontinued study participation because of adverse events.
years§ and patients with comorbid hypertension, gastro- The most common adverse events in the venlafaxine groups
esophageal reflux disease, erectile dysfunction, and hy-were nausea (>10%) and somnolence (>10%). In the group
perlipidemia or hypercholesterolemia. Duloxetine is con- treated with 150 to 225 mg/d, dyspepsia, insomnia, and
traindicated for patients with uncontrolled narrow-angle sweating also occurred in more than 10% of patients. In the
glaucoma and for patients being treated with monoamine75-mg/d and 150- to 225-mg/d treatment groups, impotence
oxidase inhibitoré. Taken together, these trials established was reported by 6% and 5% of men, respectively.
the efficacy and safety of duloxetine, 60 mg daily, for  Another trial evaluated treatment of painful neuropa-
treatment of DPNP. All patients in these trials underwent athies with 225 mg/d of venlafaxine or 150 mg/d of imip-
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ramine!® This was a double-blind, placebo-controlled, 3- Amitriptyline is the best studied TCA in DPNP; other
way crossover study in which 40 patients were randomly agents in this class include imipramine, clomipramine, de-
assigned to one of the treatment groups or placebo for 4sipramine, and nortriptyline. Amitriptyline was compared
weeks and then switched to a second group for 4 weeks anwith placebo for treatment of DPNP in patients with or
finally the third group for 4 weeks. Each 4-week period was without depressed mod#Although this was a small cross-
separated by a washout period of at least 7 days. Thirty-twoover study with 29 patients, it helped to establish the effi-
patients completed the trial, 15 of whom had DPNP. Pa-cacy of amitriptyline and the independence of its analgesic
tients rated their daily pain by use of an 11-point scale for 4 properties from mood. Patients were randomly assigned to
pain qualities: constant pain, paroxysmal pain, touch- treatment with amitriptyline for 6 weeks followed by pla-
evoked pain, and pain on pressure. The sum of these dailgebo (n=16) or placebo for 6 weeks followed by amitrip-
pain measures was used to determine treatment efficacytyline (n=13). The dosage of amitriptyline was between 25
Treatment with either venlafaxinB<£.004) or imipramine  and 150 mg/d; patients who could tolerate the higher doses
(P<.001) significantly reduced pain compared with pla- reported greater relief of pain. Beginning at weeR(Q5)
cebo; no significant difference was seen between theand continuing through week ®<.01), patients treated
venlafaxine and imipramine groups. In terms of tolerabil- with amitriptyline had significantly less pain than patients
ity, no significant differences in adverse events were seenreceiving placebo.
among venlafaxine, imipramine, or placebo. Patients Desipramine was compared with placebo and in a head-
tended to report more dry mouth and sweating when beingto-head comparison with amitriptylideln a small (N=20)
treated with imipramine and more tiredness when treatedcrossover study, desipramine at a mean dosage of 201 mg/d
with venlafaxine. provided moderate relief of DPNP for 11 patients com-
Venlafaxine and venlafaxine ER appear to be effective pared with 2 patients who reported improvement with pla-
for relief of DPNP with minimal adverse events; the ER cebo. Significant B<.05) improvement was noted at ap-
formulation has the benefit of once-daily dosing. Until proximately week 5 of treatment. In that study, pain relief
further studies conducted specifically in populations with appeared to be greater for patients with depression but was
DPNP are published, the data from these 2 trials support thalso reported by patients without depression. Desipramine
use of venlafaxine for patients who do not respond to orwas compared with amitriptyline for treatment of DPNP in

cannot tolerate first-tier agents. another small crossover trial (N=38)Mean dosages of
each drug were 105 mg/d for amitriptyline and 111 mg/d
TRICYCLIC ANTIDEPRESSANTS for desipramine. Moderate or greater relief of pain was

The TCAs are widely used to treat chronic pain states,reported by 28 (74%) of 38 patients during treatment with
including low back pain and other types of neuropathic amitriptyline and 23 (61%) of 38 patients during treatment
pan. Their analgesic effect is independent of their antide- with desipramine. The difference between the 2 treatments
pressant effe€t and, like the SNRIs, is thought to be was not significant, and desipramine was better tolerated.
related to inhibition of serotonin and norepinephrine Another TCA, nortriptyline, combined with fluphenazine
reuptake, leading to more of these neurotransmitterswas found to be equivalent to the anticonvulsant carba-
available in the synapséDespite their widespread use, mazepine for treatment of DPNP in a crossover study with
none of the TCAs has been approved by the FDA for 16 patients’

treatment of DPNP or any type of pain, and a systematic The adverse effects of TCAs are fairly predictable and
review published in 1996 found the total number of pa- mostly anticholinergic in nature and include dry mouth,
tients in clinical trials of the various agents for treatment constipation, dizziness, blurred vision, cardiac arrhyth-
of DPNP to be less than 200, with no single study having mias, and urinary retention. Amitriptyline has the highest
more than 50 patientdThat review found no difference  affinity for the muscarinic (cholinergic) receptors, fol-
in efficacy among the various kinds of TCAs, with an lowed by clomipramine, doxepin, imipramine, nortrip-
NNT of 3 (95% CI, 2.4-4.0) for improvement of pain of tyline, and desipramin®.The tertiary amine TCAs (ami-
50% or more. Few studies of TCAs for treatment of triptyline, imipramine, and clomipramine) are associated
DPNP have been published in the interim, but in a 2005with more severe effects, including extreme sedation and
Cochrane Collaborative analysis of 5 diabetic neuropathicorthostatic hypotension, limiting their usefulness in many
pain trials of antidepressants the NNT for amitriptyline’s patients. Amitriptyline is contraindicated for older patients
effectiveness was 1.3 (95% CI, 1.2-1.5; relative risk, and patients with any cardiovascular disease because it has
12.4; 95% ClI, 5.2-29.2%.Tricyclic antidepressants have been shown to prolong QT intervals. A retrospective cohort
a considerable adverse event burden and are less weltudy that included 1.28 million person-years of follow-up
tolerated than SNRIs or SSRIs. for subjects 15 to 84 years old identified an excess number
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of sudden cardiac deaths associated with TCAs, particu-Pregabalin or placebo was administered on a 3 times daily
larly at higher doses (which may result if more medication schedule (eg, 100 or 200 mg 3 times ddflyljhe 600-mg
than is prescribed is taken but not necessarily at the loweirdose was titrated throughout 6 days, and the lower doses
doses used for the management of pdihhe rate ratio for ~ were initiated on day 1. The primary efficacy measure
patients taking the equivalent of 300 mg/d of amitriptyline was change in mean pain score from baseline, using an 11-
was 2.53 compared with 0.97 for patients taking less thanpoint Likert scale (O indicating no pain to 10 indicating
100 mg/d. worst possible pain). Beginning at week 1 and continuing
The analgesic efficacy of TCAs for patients with DPNP throughout the 5-week trial, treatment with 300 or 600 mg/d
must be weighed against the adverse events associated witlesulted in statistically significantlyr€.001) lower mean
these agents. Little difference in efficacy was seen amongpain scores than placebo. These doses of pregabalin also
the agents in a systematic review, and agents with thestatistically significantly P<.001) improved sleep be-
lowest risk of adverse events (eg, desipramine) should beginning at 1 week and throughout the study. Statistically
considered before more agents that produce adverse effectsignificant £<.001) improvements in Short-Form McGill
are used (eg, amitriptyline). Tricyclic antidepressants havePain Questionnaire scores, VAS scores, and present pain
the advantages of low cost and demonstrated efficacy inintensity were observed for both the 300- and 600-mg/d
relieving DPNP. Their disadvantages are adverse eventslosages. Although similar percentages of patients in the
that can affect patient compliance and, at higher doses, ar300- and 600-mg/d groups reported a 50% or greater im-

increased risk of sudden cardiac death. provement in pain (46% and 48%, respectively), a larger
percentage of patients treated with 600 mg reported a 70%
ANTICONVULSANTS or greater improvement (27% vs 16%), suggesting some

The a6 Ligands. Pregabalin. Pregabalin has been advantage for the higher dose.
studied in 3 randomized, double-blind, placebo-controlled  The 300- and 600-mg/d dosages were generally well
trials for treatment of DPNP. It was first approved for use tolerated. One patient in the 300-mg group and 3 in the
in Europe and then received FDA approval for the treat- placebo group experienced weight gain of 7% or more of
ment of DPNP, postherpetic neuralgia (PHN), and partial baseline weight? The most common treatment-related ad-
seizures in December 2004 but was not available in theverse events in the 300- and 600-mg/d groups were dizzi-
United States because of Drug Enforcement Agency con-ness (27.2% and 39%, respectively), somnolence (23.5%
cerns about its potential for abuse. It finally came to the USand 26.8%, respectively), and peripheral edema (7.4% and
market in September 2005. 13.4%, respectively). Overall, adverse events were more
Pregabalin has been studied at dosages of 75, 150, 30@iommon among patients treated with 600 mg/d of
and 600 mg/d*?*Both the 75-mg/d and 150-mg/d dosages pregabalin, particularly central nervous system events,
were found not to differ significantly from placebo, but the such as confusion (8.5% compared with 2.1% in the pla-
300-mg/d and 600-mg/d dosages showed good efficacy orcebo group). Less than 10% of patients in any group re-
pain and function measures. Results for those doses arported constipation or dry mouth.
reviewed herein. A smaller study compared treatment with 300 mg/d of
In one 6-week study, 246 patients with DPNP were pregabalin (100 mg 3 times daily) with placébBatients
randomly assigned to placebo or treatment with 150 mg/dwith DPNP were randomly assigned to receive pregabalin
or 600 mg/d of pregabalfiThe primary efficacy end point  (n=76) or placebo (n=70) for 8 weeks. The primary effi-
in that study was the mean change in pain score at the endacy end point was change in the mean pain score (11-point
of treatment. Pregabalin, 600 mg/d, significantly decreasedLikert scale) from baseline. At baseline, the mean pain
the mean pain score to 4.3 compared with 5.6 for placeboscore was 6.1 in the placebo group and 6.5 in the pregabalin
(P<.001) and increased the proportion of patients who hadgroup. Beginning at week 1 and continuing throughout the
a 50% or greater decrease from baseline pain (39% vs 15%tudy, patients in the pregabalin grotx.01) separated
for placeboP=.002). Treatment for 6 weeks with pregab- from the placebo group on the primary end point. At study
alin also reduced sleep interference, pain intensity, sensoryend, mean pain score for the patients treated with
and affective pain scores, and bodily pain and decreased byregabalin was 3.99 compared with 5.46 for patients in the
50% or more the number of patients who described theirplacebo groupR<.001). Patients treated with pregabalin
pain as “gnawing, sickening, fearful” or “punishing-cruel.” also saw significant improvements in mean sleep interfer-
The most common adverse effect associated with 600 mg/cence scoreR<.001); Short-Form McGill Pain Question-
of pregabalin was dizziness. naire total P=.003), VAS P<.001), and present pain inten-
Another study assessed the efficacy of pregabalin, 75,sity (P<.04) scores; and SF-36 bodily pain scd?e.(3).
300, or 600 mg/d, for treatment of DPNP in 338 patients. These improvements were observed beginning at week 1
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and lasted throughout the study. The 300-mg dose ofpain). Secondary end points included sleep interference
pregabalin was well tolerated in this study. The most com- scores, Short-Form McGill Pain Questionnaire scores, and
monly reported adverse events, dizziness (35.4%), somnopatient Global Impression of Change and Clinical Global
lence (19.7%), infection (14.5%), and peripheral edemalmpression of Change scores. At study end, patients who
(10.5%), all occurred more often in the pregabalin group were treated with gabapentin showed significant improve-
than in the placebo group. Only dizziness (11.4%) and ment on all end points compared with those who received
headache (10%) occurred in 10% or more of patients in theplacebo. Beginning at week 2 and continuing throughout
placebo group. The infections in the study were mostly the trial, patients treated with gabapentin showed statisti-
classified as colds or upper respiratory tract infections andcally significant P<.01) improvement in pain scores com-
not considered related to treatment with pregabalin. Eightpared with those who received placebo. Mean baseline pain
patients (11%) in the pregabalin group and 2 (3%) in the scores were 6.4 in the gabapentin group and 6.5 in the
placebo group discontinued study participation because ofplacebo group. At study end, mean pain scores were 3.9 in
adverse events. In the pregabalin group, 2 patients eaclthe gabapentin group and 5.1 in the placebo group. Patients
discontinued participation because of somnolence and dizwho were treated with gabapentin also had statistically
ziness. Median time to onset of peripheral edema in thesignificantly (P=.001) better overall impressions of their
pregabalin group was 31 days, and median duration was 18reatment, with 47 of 79 reporting that they were much or
days. Edema did not coincide with worsening cardiovascu-moderately improved and 30 of 70 saying they were mini-
lar or renal function. No changes in diabetes-related param-mally improved or had no change, compared with only 25
eters were seen. of 76 who received placebo saying they were much or
Taken together, these studies establish the efficacy andnoderately improved and 13 of 76 saying they were worse
safety of 300 and 600 mg/d of pregabalin for treatment of than at the beginning of the study. Gabapentin was well
DPNP*2tIncreased efficacy associated with the 600-mg/d tolerated in the study, with 70 (83%) of 84 patients com-
dosage may be offset by an increase in adverse events, arleting treatment. Dizziness and somnolence were reported
these factors must be weighed for each patient (the producby significantly more patients receiving gabapentin than
insert for pregabalin establishes the 300-mg dose for DPNPplacebo.
and the 600-mg dose for PBNAIthough common and Gabapentin was compared with amitriptyline for treat-
bothersome, adverse events such as somnolence and dizainent of DPNP in a crossover study with 25 patiéhss.
ness led to few withdrawals from these studies. Approxi- mean dosage of 1565 mg/d was equivalent to a mean
mately 50% of patients can expect to achieve a 50% ordosage of 59 mg/d of amitriptyline in terms of changes on
greater improvement in average daily pain with 300 mg/d mean daily score and the percentage of patients who
of pregabalin, and almost 30% can achieve a 70% orachieved moderate or greater pain relief. Common adverse
greater improvement with 600 mg/d. Patients should noticeevents for both treatments were sedation, dry mouth, dizzi-
improvements after 1 week of therapy. An advantage of ness, postural hypotension, weight gain, ataxia, and leth-
pregabalin is that it has no known drug-drug interactions; argy. With the exception of weight gain with amitriptyline,
disadvantages are the requirement of 3 daily doses and théhe incidence of these adverse effects did not differ signifi-
need to titrate up to higher doses. cantly between the groups. In that study, gabapentin was
Gabapentin. Gabapentin was studied for the treatment well tolerated and effective but offered no advantage over
of DPNP in one randomized tri&llt showed efficacy in amitriptyline.
PHN?® and in another stuéyof patients with various pain- In patients with PHN, treatment with up to 3600 mg/d
ful neuropathies, although in the latter study results for theof gabapentin statistically significantly?€.001) im-
primary end point of reduction in pain were barely statisti- proved pain severity and measures of sleep interfefénce.
cally significant P<.05). Gabapentin is approved by the However, in another randomized trial that enrolled 307
FDA for the treatment of partial seizures and PHN but not patients with painful neuropathies (including 7 with
specifically for DPNP? DPNP), treatment with gabapentin up to 3600 mg/d for 8
Patients with a 1- to 5-year history of painful DPN were weeks improved pain scores on an 11-point scale by 1.5
randomly assigned to treatment with gabapentin (n=84) orpoints (21%) compared with 1 point (14%) for placebo, a
placebo (n=81% Gabapentin was initiated at a dosage of barely statistically significant differenc<.05)2* In the
300 mg 3 times daily and increased during a period of 4latter study, gabapentin was effectiyg<(05) on second-
weeks in increments of 300 mg (from 900 to a maximum of ary measures of Clinical Global Impression of Change
3600 mg/d). The primary efficacy end point in this study and Patient Globahipression-Chagescoresand the SF-
was daily pain severity measured on an 11-point Likert 36 domains of bodily pain, social functioning, and role-
scale (0 indicating no pain to 10 indicating worst possible emotional. In both studies, gabapentin was fairly well
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tolerated, with diziness and somienceoccuring more when patients were being treated with nortriptyline-
often with gabapentin than with placet3¢* Among pa- fluphenaine.
tients with PHN, 13.3% of gabapentin and 9.5% of placebo Lamotrigine. Lamotrigine is an anticonvulsant that also
subjects withdrew because of adverse ev@&irishe group has antidepressant properties in patients with bipolar disor-
of patients with painful neuropathies of varying origins, der. It has 2 antinociceptive features: stabilization of neural
however, 15.7% of gabapentin and 16.4% of placebo sub-membranes through voltage-gated sodium channels and
jects withdrew because of adverse evéhisiother study inhibition of presynaptic release of glutamate. Lamotrigine
found that the combination of gabapentin and morphine must be titrated slowly to avoid a small but real risk of
was more effective than either treatment alone for treat-serious treatment-related rash (Stevens-Johnson syndrome
ment of neuropathic pain and allowed lower doses of eachand/or toxic epidermal necrolysfs).
to be used’ Lamotrigine has been studied in a randomized placebo-
These studies suggest that gabapentin is probably arcontrolled trial that enrolled 59 patients with painful
effective treatment for patients with DPNP. Further studies DPN2° Although a significant decrease in pain on the
specifically enrolling patients with DPNP would help to Numerical Pain Scale was noted in the patients taking
confirm the results of the previously published study. Until lamotrigine, no significant differences were seen on sec-
such time, gabapentin is an appropregeond-tier choice  ondary end points of change in the Beck Depression Inven-
for patients who do not respond to or cannot toldiaste tory, McGill Pain Questionnaire, or Pain Disability Index.
tier agents. Gabapentin has the disadvantage of requirind.amotrigine appeared to be effective at a dosage of 200 to
titrated dosing and multiple daily doses for patients who 400 mg/d. The most common adverse events in both groups
require dosages higher than 300 mg/d. were nausea, epigastric pain, headache, drowsiness, and
Other Anticonvulsants. Although anticonvulsant agents  dizziness. None occurred in more than 4 patients in either
are used for pain, no evidence of a class effect exisis,dhe  group. Two patients in each group withdrew due to adverse
ligands are the anticonvulsants with the best evidence ofevents. Two patients developed rash while being treated
efficacy. Oher anticonvulsants, with different mechanisms with lamotrigine, one at a 50-mg/d dosage and the other at a
of action, have not been as well studied. However, several300-mg/d dosage. In both patients, the rash resolved with-
anticonvulsants have some evidence in treating DPNP ancdut incident when lamotrigine therapy was discontinued.
are reviewed herein. Similar doses of lamotrigine have been shown in 2
Carbamazepine. Carbamazepine was one of the first randomized, placebo-controlled trials to effectively relieve
anticonvulsants studied for treatment of painful DPN. It neuropathic pain associated with human immunodefi-
has been examined in several small clinical trials. Two ciency virus—associated neuropathsf. Lamotrigine ap-
small placebo-controlled studies found that carbamaz-pears to effectively reduce neuropathic pain symptoms
epine effectively reduced pain. In a crossover study, 28among patients with DPNP and human immunodeficiency
of 30 patients reported pain relief when treated with virus—associated neuropathy. It has an antidepressant effect
carbamazepine, 600 mg/d; adverse events were mild buthat may make it an appropriatecond-tier choice for
led to study discontinuation for 2 patiefitdn another patients with DPNP and comorbid depression who cannot
study with 40 patients, those treated with carbamazepinetolerate or do not respond to duloxetine, TCAs, or
200 mg 3 times daily, had statistically significan®(05) venlafaxine. Lamotrigine has the disadvantage of requiring
less pain on days 10 and 14 than those who received strict titration regimen to reduce the risk of serious cuta-
placebo?® neous reactions, which means several weeks may pass
The efficacy and tolerability of the combination of before patients reach an effective analgesic dose. Although
nortriptyline-fluphenazine were compared with carba- rare when lamotrigine is properly titrated, the risk of
mazepine for treatment of patients with severe, predomi-Stevens-Johnson syndrome and toxic epidermal necrolysis
nantly sensitive DPNP in a randomized, double-blind must be considered and weighed against potential benefit
crossover trial with 16 patientsPatients received either when prescribing this drug.
nortriptyline-fluphenazine or carbamazepine treatment for
4 weeks; after a 2-week washout period, they were crosse®rioips
over to receie the other drug. A VAS was used to evalu- Oxycodone CR.Long-acting oxycodone CR has been
ate the percentage of changes in pain and paresthesiatudied in 2 randomized controlled trials for relief of pain
Both therapies produced significant improvement of pain in patients with DPNP3* In both trials, treatment with
and paresthesia. No statistically significant differences oxycodone CR decreased pain measured by VAS or APSs.
were observed between the therapies for either pain orA parallel-group, placebo-controlled trial randomly as-
paresthesia. Adverse effects were mild and more frequensigned patients to treatment with oxycodone CR (begin-
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ning at 10 mg every 12 hours to a maximum dose of 60 mgplacebo (n=66). Tramadol was titrated from 50 to 200 mg/d
every 12 hours) (n=82) or placebo (n=77) for a 6-week throughout 10 days; afterward, patients could increase their
study® At an average dosage of 37 mg/d, treatment with dosage up to 400 mg/d. The starting dose was administered
oxycodone CR significantly reduced average pain intensity as 12.5 mg 4 times daily, and 4 times daily dosing was used
(P<.001), worst painR=.001), and present paiR%£.002) throughout the study. At days 14, 28, and 42, those treated
compared with placebo. Average pain intensity scores re-with tramadol reported more relief compared with pla-
corded in daily diaries from days 28 to 42 were reduced bycebo, but the difference was only statistically significant
2.0 from baseline with the use of oxycodone CR compared(P<.001) at the final visit. The most common adverse
with 1.0 from baseline with placeb#<.001). Adverse  events associated with tramadol treatment were nausea
events led to 7 withdrawals in the oxycodone CR group and(23.1%), constipation (21.5%), headache (16.9%), and
4 in the placebo group. Constipation (42%), somnolencesomnol@ce (12.3%). Approximately 14% of patients in
(40%), nausea (36%), dizziness (32%), pruritus (24%), the tramadol group discontinued the study because of
vomiting (21%), and dry mouth (16%) all were reported by adverse events.
statistically significantly P<.005) more patients taking Another study evaluated tramadol for treatment of pain
oxycodone CR than by patients taking placebo. and allodynia in 34 patients with polyneuropathies, includ-
Another study enrolled 45 patients with DPNP and ran- ing 15 with DPNP Patients were treated with tramadol at
domly assigned them to treatment with 10 to 40 mg everydosages of 200 to 400 mg/d or placebo in a crossover
12 hours of oxycodone CR or an active placebo (0.25 mg/dfashion. Treatment with tramadol statistically significantly
of benztropine) for 4 weeks followed by crossover to the (P<.001) reduced ratings for pain, paraesthesia, and touch-
opposite treatment without an intervening washout pe- evoked pain, as well as allodyniB<(01). The NNT for
riod3* Patients treated with oxycodone CR had signifi- tramadol in this mixed group of painful neuropathies was
cantly lower scores on the 100-mm VAS for mean daily 4.3 (95% CI, 2.4-20.0). Adverse events, including tired-
pain intensity (21.8 vs 48.6 for placelis.001). Statisti- ness, dizziness, dry mouth, sweating, constipation, nausea,
cally significant P<.05) improvements also were seen in and urinary retention, occurred more frequently when pa-
measures on the Pain and Disability Indicator. Seven pa-tients were treated with tramadol (all except nausea and
tients in the oxycodone CR group (n=22) and 1 in the urinary retentionP<.02 vs placebo).
placebo group (n=11) withdrew because of adverse events. Results from one study in patients with DPNP suggest
Constipation and dry mouth occurred statistically signifi- tramadol may be an effective way to relieve pain for these
cantly (P=.02) more often when patients were treated with patients®® Until further confirmed, tramadol is a valuable
oxycodone CR than with placebo. second-tier treatment. Its disadvantages include a high inci-
These studies show that oxycodone CR is effective indence of adverse events including seizures, need for 4
reducing measures of DPNP at the expense of high rates dfimes daily dosing, and concerns about dependence or
adverse events, such as constipation, sedation, dizzinessibuse similar to those with other opioid drugs.
and dry mouth. Most of these adverse events were consid-
ered mild to moderate in severity, and few of the patients ToricAL AGENTS
treated with oxycodone CR discontinued the study because Capsaicin. Capsaicin, the active principle of hot chili
of adverse events in the larger trial. When considering pepper, selectively stimulates unmyelinated C fiber affer-
whether to prescribe oxycodone CR for DPNP, it is impor- ent neurons and causes the release of substance P, as well
tant to evaluate your patient for warning signs of possible as producing complete or nearly complete denervafion
abuse and to discuss with your patient the pros and cons othe epidermis’ Prolonged application of capsaicin revers-
using opioid analgesics. If oxycodone CR is decided as thelbly depletes stores of substance P, and possibly other
best treatment for a patient, an opioid agreement signed byneurotransmitters, from sensory nerve endings. This re-
the patient and physician may prove useful. duces or abolishes the transmission of painful stimuli from
Tramadol. Tramadol is a centrally acting analgesic the peripheral nerve fibers to the higher centers.
with unique properties as a weak inhibitor of norepineph-  In clinical studies of patients with DPNP, adjunctive
rine and serotonin reuptake and low-affinity bindingito  therapy with topical capsaicin achieved better relief than its
opioid receptors. In a randomized, double-blind, placebo- inactive vehicle comparatét?® Topical capsaicin is not
controlled 6-week trial, tramadol (average dosage, 210associated with any severe systemic adverse effects. How-
mg/d) significantly improved pain and physical and social ever, stinging and burning, particularly during the first
functioning for patients with DPN®.However, tramadol  week of therapy, are reported by many patients.
treatment did not improve sleep disturbance. Patients were The Capsaicin Study Group evaluated the use of capsai-
randomly assigned to treatment with tramadol (n=65) or cin for treatment of DPNP in a randomized t#&P. Pa-
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tients (N=277) with DPNP and/or radiculopathy were ran-  In an open-label study of patients with neuropathic pain,
domly assigned to treatment with 0.075% capsaicin or 5% lidocaine patches significantly?<.001) improved 4
vehicle creams, 4 times daily, in an 8-week double-blind, composite measures of the Neuropathic Pain Scale in pa-
vehicle-controlled study. Participants were unresponsivetients with DPNP (n=41) with only mild to moderate ad-
or intolerant to conventional therapy and were experienc-verse events reportétiSystemic effects of lidocaine treat-
ing pain that interfered with functional activities and/or ment were reported in 5% of patients and included a single
sleep. Pain intensity and relief were recorded at 2-weekcase each of headache, elevated aspartate aminotransferase
intervals using the Physician’s Global Evaluation and the levels, elevated blood pressure, burning sensation, muscle
VAS. Analysis at the final visit for 252 patients signifi- spasms, and tingling sensation.
cantly favored capsaicin compared with vehicle for pain  In another open-label study, 56 patients with DPNP
improvement on the Physician’s Global Evaluation (69.5% of at least 3 months’ duration were instructed to use 4
vs 53.4%, respectivel\P<.01), decrease in pain intensity or fewer 5% lidocaine patches for up to 18 hours per
(38.1% vs 27.4%, respectively), and improvement in pain day*® As measured by patient pain diaries, use of the
relief (58.4% vs 45.3%, respectively). Significant differ- lidocaine patch improved pain during the 3-week study.
ences in favor of capsaicin vs vehicle also were observedSignificant improvements in quality-of-life measures also
for functional measures, including improvement in walk- were seen. Among patients who continued the therapy for
ing (26.1% vs 14.6%, respectively<.03), improvement 5 more weeks, some tapering of other analgesics was
in working (18.3% vs 9.2%, respectiveBg.02), improve- possible.
ment in sleeping (29.5% vs 20.3%, respectiveky;04), Intravenous lidocaine and oral mexiletine also have
and improvement in participating in recreational activities been investigated for neuropathic pain. The requirement
(22.8% vs 12.1%, respectivelys.04). With the exception  for intravenous administration and potential adverse ef-
of transient burning, sneezing, and coughing, capsaicin wadects make the use of intravenous lidocaine problematic.
well tolerated®® These results suggest that topical capsaicin Mexiletine has been studied in 4 controlled trials with no
cream is safe and effective in treating DPNP, with the evidence of efficacy superior to placeBdn addition,
caveat that patients who are already experiencing pain mayise of mexiletine, a type 1b antiarrhythmic drug, re-
have to endure treatment-related burning effects for thequires regular electrocardiographic monitoring and is
first few weeks of treatment. contraindicated for patients with any type of cardiac

Lidocaine. The 5% lidocaine patch is commonly used disease.
in primary care to treat painful conditions. Evidence from
small randomized or open-label trials supports the efficacy
of topical lidocaine for relief of DPNP, with minimal ad-
verse event$:+®

Topical 5% lidocaine patches appear to benefit patientsSeveral other agents have demonstrated efficacy in other
with neuropathic pain. In a randomized, placebo-controlled forms of painful neuropathy or in less well-controlled or
crossover study, the 5% lidocaine patch was studied in 58open-label trials of patients with DPNP. Table 3 summa-
patients with focal peripheral neuropathic pain syndromes,rizes information on these agents. Of these, the anticonvul-
including 32 with postherpetic neuropathy and 1 with sant topiramate has the largest positive trial in DFP\B{
DPNP# Patients were randomly assigned to treatment this evidence must be weighed against 3 smaller negative
with the 5% lidocaine patch or placebo for 7 days, then trials that were published in the same y&ar.
switched to the opposite treatment after a 1-week washout Many patients use and perceive benefit from comple-
period. A maximum of 4 patches every 24 hours was mentary approaches, but no good evidence exists of their
allowed, and patients were to wear them 12 hours per dayefficacy in DPNP. Some of these approaches may have
Patients used an average of 2 patches per day; statisticallyalue as adjunctive therapy for individual patients, and
significant P<.05) improvements in ongoing pain and in- patients’ interest in or use of such therapies should be
tensity of allodynia were noted at several periods for pa-discussed during office visits. When discussing these ap-
tients who received active treatment compared with pla- proaches with patients, it is imperative to review with them
cebo. Pain intensity was lower at 2 and 4 hours and onthe costs, risks, and evidence. Some therapies have little or
treatment days 4, 5, and 7; allodynia was less intense at 2no risk but also no evidence of efficacy. Others, such as
4, and 6 hours and on treatment day 4. There was naspinal cord stimulation, have high costs and risks and no
difference in adverse events between the lidocaine andevidence. There is no reason to encourage patients to ex-
placebo groups, and the most commonly reported eventglore treatments in this latter group and many reasons to
were rash and pruritus. discourage them.

OTHER AGENTS WITH LIMITED EVIDENCE
IN DPN OR PAINFUL NEUROPATHY
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TABLE 3. Summary of Treatments With Limited Evidence*+51*

Treatment Dose

Bupropion (2001),
RDBPC crossover
Citalopram (1992),
RDBPC crossover
Methadone (2003),
RDB crossover
NMDA antagonists (2002),
active PC crossover
Dextromethorphan (1997),
RDBPC crossover
Paroxetine (1990),
RDBPC crossover
Phenytoin (1999),
RDBPC crossover
Topiramate (2004),
RDBPC

Pain type Response

Neuropathic pain (N=41)
DPN (N=15)

150-300 mg/d
40 mg/d

70% improved or much improved
Improved symptoRs@2) on observer- and patient-
rated scales

Neuropathic pain (N=18)
DPN (n=23), dextro-
methorphan, memantine

10 or 20 mg/d
400 mg of dextromethorphan,
55 mg/d of memantine

20 mg reduced pain onP£AR)
33% reduction from baseline with dextromethorphan;
no benefit with memantine

DPN (N=14)
DPN (N=19)

381 mg/d
40 mg/d

24% > pain reduction than placebo
Imipramine > paroxetine > placebo; paroxetine better
tolerated than imipramine

Neuropathic pain (N=20)
DPN (N=323)

15 mg/kg intravenously
400 mg/d or maximum
tolerated dose

Reduced overall and individual pain nfeafikes (
50% achie88&o improvement

*DPN = diabetic peripheral neuropathy; NMDAN=methyl-b-aspartate; PC = placebo-controlled; RDB = randomized double-blind; RDBPC= random-
ized, double-blind, placebo-controlled; VAS = visual analog scale.

Acupuncture probably falls somewhere between these 2magnetic insoles, are effective in relieving DPN-associ-
groups; it has minimal but not insignificant risks but also ated pain. However, some limited evidence has shown
some evidence of analgesic efficacy in chronic pain andthat spinal cord stimulation and frequency-modulated
DPNP. It was evaluated in 46 patients with DPNP, 29 of electromagnetic neural stimulation may be helpfed.
whom were receiving drug treatméhPatients received 6
sessions of traditional Chinese acupuncture throughout 10
weeks. Thrty-four (77%) reported significant improvement
in symptomsP<.01), including 7 (21%) who reported com-
plete resolution of symptoms. Patients who completed theTable 4 presents thHgiabetic Peripheral Neuropathic Pain
study (n=44) were then followed up for 18 to 52 weeks. Consensus Treatment Guidels AdvisoryBoard’s recom-
During the follow-up period, 66% of patients reported they mendations for first- and second-tier agents to treat DPNP
could stop or reduce pain medications. Only 8 required based on the level of evidence available from clinical trials
additional acupuncture. No adverse events related to theand the committee’s clinical experience. These recommen-
acupuncture were reported, and there were no changes idations were developed by consensus after a 2-day meeting
peripheral neurologic examination scores or hemoglobin A in which the committee reviewed clinical trial evidence, the
levels. Acupuncture may relieve pain and/or reduce the needtrengths and weaknesses of various clinical trials, their own

RECOMMENDATIONS FOR
IMPLEMENTING THERAPIES

for pain medications in selected patients with DPNP.
Currently, no good evidence exists that other modali-

ties, such as transcutaneous electrical nerve stimulation or

TABLE 4. Recommendations for First- and Second-Tier Agents
for DPNP6,7,9-12‘15~17. 19-21,23-30,33-35,38-40,42,44,46,47,50,51%

Agent Reason for
type recommendation Agent names
First tier =2 RCTs in DPN Duloxetine, oxycodone CR,
pregabalin, TCAs
Second tier 1 RCT in DPN; Carbamazepine, gabapentin,
=1 in other painful lamotrigine, tramadol,
neuropathies venlafaxine ER
Topical Mechanism of action Capsaicin, lidocaine
Other =1 RCTs in other Bupropion, citalopram,

painful neuropathies
or other evidence

methadone, paroxetine,
phenytoin, topiramate

*CR = controlled release; DPN = diabetic peripheral neuropathy; DPNP =
diabetic peripheral neuropathic pain; ER = extended release; RCT =
randomized controlled trial; TCAs = tricyclic antidepressants.
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experience with the agents in real-world patient treatment
situations, and a recognition of accepted primary care practice.
Table 5 presents a list of patient- or treatment-related
factors to use when choosing among the first-tier agents.
Mechanism of action shoulabt be a criterion for choos-

ing a first-tier agent. The recommendations in Table 5 are
based on patient comorbidities, drug adverse event profiles
and contraindications, and clinical scenarios. These recom-
mendations are general, and physicians should consult each
agent’s prescribing information before deciding on a first-
line treatment.

RECOMMENDATIONS FOR MONITORING THERAPY

Once therapy is initiated, patients must be asked at each
visit whether their pain is improved and if so to what

degree. They should also be asked whether the pain has
become worse and whether the nature of the pain has in any
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way changed. Patients should be asked specific questions TABLE 5. Factors to Consider in Choosing First-Tier Agents™

about physical and social function and whether it is has Factor Recommended Avoid
improved, worsened, or remained unchanged. They musf,_ =" "=~ -
be asked about adverse events and should be allowed t0 Glaucoma Any other first-tier TCAs
describe any in their own words. Finally, they should be hostati agent; st
asked whether they are satisfied with the treatment effect. Oghgﬁgarggna A”;'g%tmer rst-tier TCAs
If they are not, they should be offered the option to add  cardiac or electro- Any other first-tier TCAs
therapy, along with an explanation that they may receive Cgfdiogra}!ohic agent
. . abnormality
more relief at the expense of more potential adyerse events. Hypertension Any other first-tier TCAs
We recommend the use of a VAS or other simple scales agent
for patients to monitor their treatment response, with the  Renalinsufficiency Any fir;gtier
.. . agent
Cf”“_/eat that t_hese scales are squectlve and on any given Hepatic insufficiency Any other first-tier Duloxetine
visit may be influenced by experiences of the day (eg, out- agent
door temperature or stress levels). Falls or balance issues Any other first-tier TFg;gabalin,
ot . . agent S
First-tier ageqts should_ be titrated to maximum tolerat.ed Psychiatric comorbidities
doses. A reduction in pain of at least 50% from baseline pepressionf Duloxeting,CAs Oxycodone CR,
should be expected if the agent is effective for that patient. pregabalin

For all first-tier agents, some improvement in pain levels ~ A™eY

Any other first-tier

Oycodone CR

2 S agent
should be expected within 3 weeks of initiating therapy. If  suicidal ideation Duloxetine, TCAs, oxyco-
no improvement is seen, modification of therapy may be o pregabalin done CR
warranted Somatic issues
’ Sleep Any first-tier
agent
Erectile dysfunction Second-tier agent All first-tier
RECOMMENDATIONS FOR MODIFYING THERAPY venlafaxine agents
. . . Other factors
If patients do not respond adequately to first-line treatment  cost TCAs, generic Duloxetine,
or complain of adverse events, it may be necessary to modify , _ OXycogone CR prtTgabi_ilin
their treatment. The recommended next steps are as follows; D9 interactions gfggzb;?f CR, Duioxetine,
» Change to another first-line agent—use mechanism of  weight gain Duloxetine, TCAs,
action to guide switch (eg, choose an agent with a different oxycodone CR pregabalin
Edema Any other first-tier Pregabalin

mechanism)

agent

* Change to second-line agent—use mechanism of ac
tion to guide switch

*The first-tier agents are duloxetine, oxycodone controlled release (CR),
pregabalin, and tricyclic antidepressants (TCAS).

* Add a different first or second agent (Table 6)—use tDuloxetine is contraindicated only for patients with uncontrolled narrow-
principles of rational polypharmacy (eg, complementary angle glaucoma and may be appropriate for other patients with glaucoma.

mechanisms of action, avoid additive adverse events; con-
sider possible synergies)
less than 30 mL/min.

fDosage adjustment of oxycodone CR and pregabalin is recommended
for patients with a creatinine clearance less than 60 mL/min.
8Duloxetine is not recommended for patients with a creatinine clearance

fBefore initiating treatment with an antidepressant, patients with depres-

CONCLUSION

risk of bipolar disorder.

sive symptoms should be adequately screened to determine if they are at

Many theories exist for the pathogenesis of DPN, but none/Consult prescribing information for individual agents concerning spe-

fully explain why some patients develop chronic pain re-
lated to their neuropathy. Clearly, poor glycemic control

cific drug-drug interactions and contraindications.

contributes over time to the development of several devas-based on positive results from 2 or more randomized clini-
tating long-term complications of diabetes mellitus, includ- cal trials, include duloxetine, pregabalin, oxycodone CR,
ing DPN, a necessary prerequisite for DPNP. Some evi-and the TCAs. Choices for individual patients must take

dence suggests pain severity and flux in glucose levels arénto account patient factors such as comorbidities, other
related, but there is no evidence at this time that strictmedication, and goals of treatment; adverse event profiles
control of glucose levels prevents or resolves DPNP. Still, of the agents; and perhaps factors such as cost or local
it is good practice and must be encouraged. Several pharavailability. Additional agents that can be considered based
macological options for symptomatic treatment of DPNP on evidence of efficacy from a single trial in patients with

have good evidence of efficacy, and 2 agents currentlyDPN and evidence from studies of other painful neuropa-

have FDA approval for that purpose. First-tier agents, thies are gabapentin, venlafaxine, tramadol, and perhaps
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TABLE 6. Rational Polypharmacy for Diabetic Peripheral Neuropathic Pain*

First-tier
agent Add-on therapy Avoid
SNRIs a,d ligands, opioids, topical agents Other SNRIs, TCAs,
tramadol
a,d ligands SNRIs, TCAs, opioids, tramadol, topicals Othgrligands
TCAs a,9 ligands, opioids, topicals SNRIs, tramadol
Opioids SNRIsg,6 ligands, TCAs, topicals Other opioids
Tramadol a,9 ligands, opioids, topicals SNRIs, TCAs
Topical agents SNRiIsi,0 ligands, TCAs, opioids, None

tramadol, topicals

*Rationale for polypharmacy includes the ability to decrease toxicity, address treatment
failures, take advantage of complementary mechanisms of action, and decrease drug-
drug interactions. SNRI = serotonin-norepinephrine reuptake inhibitor; TCAs = tricy-
clic antidepressants.

carbamazepine and lamotrigine. Topical therapies may be 12. Duby JJ, Campbell RK, Setter SM, White JR, Rasmussen KA. Dia-
. . e betic neuropathy: an intensive reviedwn J Health Syst Pharr2004;61:160-
appropriate early in treatment and for specific individuals. ;73

Despite these many options, the reality is that few patients 13. McQuay HJ, Tramer M, Nye BA, Carroll D, Wiffen PJ, Moore RA. A
P R 0 P .~ Systematic review of antidepressants in neuropathic pain. 1996;68:217-

will ach|ev¢ 100% .rellef of DPNP, and some may require 57

therapy with multiple agents. Polypharmacy decisions 14. Saarto T, Wiffen PJ. Antidepressants for neuropathic paire

should be based on mechanism of action and adverséochrane Database Syst R&0054:CD005454. Available at: www.cochrane

X . . . .org/reviews/en/ab005454.html. Accessed December 2, 2005.
events profiles. Finally, patients with DPNP share some 15 max MB, Kishore-Kumar R, Schafer SC, et al. Efficacy of desipramine

features with patients with chronic pain and may benefit in painful diabetic neuropathy: a placebo-controlled tif&in. 1991;45:3-
from areferral to a muIt|d|SC|pI|nqry pain center that '”C.O.r' 16. Max MB, Lynch SA, Muir J, Shoaf SE, Smoller B, Dubner R. Effects of
porates elements of psychosocial therapy (eg, cognitivedesipramine, amitriptyline, and fluoxetine on pain in diabetic neurophithy.

i i i Engl J Med.1992;326:1250-1256.
behavioral t.h.erapy)' bIOfeedbaCk’ phySICaI therapy’ and 1?. Gomez-Perez FJ, Choza R, Rios JM, et al. Nortriptyline-fluphenazine vs.
other modalities. carbamazepine in the symptomatic treatment of diabetic neuropathyMed
Res 1996;27:525-529.
18. Ray WA, Meredith S, Thapa PB, Hall K, Murray KT. Cyclic antidepres-
sants and the risk of sudden cardiac de2lih.Pharmacol Ther2004;75:234-
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