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The Safety of Duloxetine in the Long-Term Treatment of Diabetic Neuropathic Pain

INTRODUCTION
• Diabetic neuropathy is a peripheral neuropathy resulting from nerve damage after prolonged periods of suboptimal glycemic control.  The 

peripheral neuropathy is often associated with significant pain.

• Serotonin (5-HT) and norepinephrine (NE) have both been implicated in the mediation of endogenous analgesic mechanisms via the descending 
inhibitory pain pathways in the brain and spinal cord.1,2

• Duloxetine hydrochloride [LY248686, (+)-N-methyl-g-(1-naphthalenyloxy)-3-(2-thiopene)-propanamine] is a reuptake inhibitor of both 5-HT and NE 
and lacks significant affinity for muscarinic, histamine1, α1adrenergic, α2 adrenergic, dopamine2, 5-HT1A, 5-HT1B, 5-HT1D, 
5-HT2A, 5-HT2C, and opioid receptors.8

• Preclinical models of central sensitization and persistent pain suggest that duloxetine will be efficacious in the treatment of persistent/chronic 
pain.6,7

• In acute, randomized, double-blind, placebo-controlled studies, duloxetine at 60 mg QD effectively treated the emotional and painful physical 
symptoms of depression3,4 and reduced diabetic neuropathic pain (DNP)5

• The current study was an extension of an acute DNP study.5 The objective of the extension phase was to examine the safety of up to 52-weeks 
exposure to duloxetine in comparison to routine care in this population.

METHODS
Study Design  

• 52-week extension of a parallel, double-blind, randomized, placebo-controlled acute (12-week) study.

• Patients met criteria for diabetic neuropathy as assessed by the Michigan Neuropathy Screening Instrument (MNSI). 

Patients and Treatments  

• At least 18 years of age and experienced pain due to bilateral peripheral neuropathy caused by Type 1 or Type 2 diabetes mellitus. 

• 457 patients continued in the extension phase.  

• Patients were randomly assigned (2:1) to open-label duloxetine (Cymbalta™) 60 mg BID or routine care.

Measures  

• Safety assessments based on:

1. Neuropathy, nephropathy, and retinopathy progression.

2. Discontinuation rates due to adverse events.

3. Serious adverse events.

4. Pulse and blood pressure.

5. Frequency of significant hypoglycemic events. (Significant hypoglycemic episodes were defined as those that required a
glucagon injection, glucose injection, help from another person, or food and drink)

• Information regarding concomitant medication was collected weekly.

• Health outcomes measures included the Short Form-36 (SF-36) Health Survey and the EQ-5D Index. 

Statistical Analysis  

• Analyses were conducted on an intent-to-treat basis. 

• Measures collected at multiple post-baseline visits were analyzed using a repeated measures ANOVA. 

• Observations collected once at baseline and at the last visit of the acute treatment were evaluated using ANOVA. 

• Proportions were evaluated using Fisher’s exact test. 

• Changes in vitals signs and weight were analyzed using an ANOVA.

• Treatment effects were tested at two-sided significance level of 0.05, and interaction effects were tested at a significance level of 0.10.
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ADDITIONAL RESULTS
• Analysis of results from the Euro Quality of Life yielded a significant difference at endpoint between duloxetine 

(mean change = 0.00, SE = 0.01) and routine care (mean change = -0.09, SE = 0.02; p=.001).
• With regard to vital signs, there were no significant differences between duloxetine and routine care in terms of blood pressure or weight changes.  

There was a small but significant difference between duloxetine and routine care in resting HR. Mean changes were 1.9 for duloxetine and -1.8 for 
routine care (p<.05).

• There were no significant differences between duloxetine and routine care in the number of significant hypoglycemic episodes overall, or at each 
visit. 

• Duloxetine and routine care did not differ with regard to the occurrence of serious adverse events.

RESULTS

 

 Duloxetine 120 mg/day 
N=222 

Routine Care 
N=115 

Age, yrs, mean (SD) 60 (11) 59 (11) 
Gender, n (%)   

Female 86 (38.7) 46 (40.0) 
Male 136 (61.3) 69 (60.0) 

Origin, n (%)   
Caucasian 174 (78.4) 86 (74.8) 
Hispanic 24 (10.8) 13 (11.3) 
African Descent 16 (7.2) 12 (10.4) 
Western Asian 4 (1.8) 0 (0.0) 
East/Southeast Asian 3 (1.4) 2 (1.7) 
Other 1 (0.5) 2 (1.7) 

Type of Diabetic Mellitus, n (%)   
Type I 26 (11.7) 13 (11.3) 
Type II 196 (88.3) 102 (88.7) 

Duration of Diabetes, yrs, mean (SD) 12.1 (10.3) 10.6 (8.7) 
Duration of Diabetic Neuropathy, yrs, mean (SD) 3.8 (3.8) 3.5 (4.0) 
Michigan Neuropathy Screening Score, mean (SD) 5.1 (1.5) 5.4 (1.5) 

TABLE 1. Patient Demographics and Characteristics at Baseline

CONCLUSION
• The acute phase of this study demonstrated the efficacy of duloxetine in the treatment of DNP.5

• Changes in vital signs were minimal for both treatment groups.  Duloxetine patients were found to have a small, but statistically significant higher 
sitting heart rate than routine care patients at the end of the study.  It is likely that this effect is due to duloxetine’s effect on norepinephrine levels.

• With the exception of LDL-C, there were no significant differences between treatment groups at endpoint in HgbA1c and lipid profile changes. LDL-
C values decreased for both treatment groups over the course of treatment, however, the reduction in LDL-C value was greater for the routine care 
group when compared to the duloxetine group. While significant, the difference in fasting glucose levels between duloxetine and routine care was 
not clinically meaningful.

• Duloxetine was numerically better on all subscales of the SF-36. The only subscale to differ significantly between subgroups was the Bodily Pain 
subscale.  Duloxetine patients reported significantly less interference from bodily pain than routine care patients.

• Patients in the duloxetine treatment group perceived their general health to be better than patients in the routine care treatment group based on 
the results from the Euro Quality of Life.

• Overall, duloxetine performed as well as routine care on most measures of safety and efficacy and demonstrated some significant advantages on 
others.

• These study results provide evidence that duloxetine is effective and safe in the treatment of DNP.

ABSTRACT
Background: Duloxetine, a balanced and potent dual reuptake inhibitor of serotonin and norepinephrine, was found to be safe and effective in the 
acute treatment of pain associated with diabetic neuropathy (Goldstein et al., 2003). The objective of the study’s extension phase was to examine the 
safety of up to 52-weeks exposure to duloxetine in comparison to routine care, and to compare the effect of these treatments on progression of 
diabetic complications.
Methods: This was a 52-week, multicenter, open-label study extension of an acute placebo-controlled study, in which 337 patients with diabetic 
neuropathic pain were re-randomized to either duloxetine 60 mg BID or routine care.  Diabetic complications were measured using the physical 
examination portion of the Michigan Neuropathy Screening Instrument (MNSI; neuropathy progression), microalbumin/creatinine ratio (nephropathy 
progression), and ophthalmologic examination with fundus photograph (retinopathy progression). Treatment effects on QOL were compared using 
the Short Form-36 and EQ-5D version of the EuroQoL instrument.
Results: There were no significant differences between treatment groups regarding neuropathy, nephropathy or retinopathy progression. 
Discontinuation rates due to adverse events (AEs) were 9.6% and 14.0% for routine care and duloxetine, respectively. Serious adverse events 
(SAEs) were reported by 19.1% of routine care patients and 14.4% of duloxetine patients. Duloxetine was not significantly greater than routine care 
regarding the occurrence of SAEs or AEs. There were no significant differences in the number of hypoglycemic events or treatment-emergent 
abnormal HbA1c or lipids. Duloxetine was significantly better than routine care on the bodily pain subscale of the Short Form-36 Health Survey and 
the EQ-5D Index.
Conclusion: In this study, duloxetine 120 mg/day was safe and well-tolerated in the long-term treatment of diabetic neuropathic pain. Duloxetine 
was superior to routine care on several measures of quality of life.

Figure 1. Results from Acute Treatment Phase: 
Primary Efficacy Measure - 24-hour Average Pain Severity5

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0

0 1 2 3 4 5 6 7 8 9 10 11 12
Week

M
ea

n 
C

ha
ng

e 
in

 2
4 

ho
ur

 A
ve

ra
ge

 
Pa

in
 S

ev
er

ity
 S

co
re

  

Placebo

Duloxetine 20 mg/day

Duloxetine 60 mg/day

Duloxetine 120 mg/day

**
**

**

**
**

**
**

**
**

**

*

**

*

*

*

**

**

**

*

**

*

**

**

**

*p≤.01 vs. placebo
**p≤.001 vs. placebo

TABLE 2. Differences Between Duloxetine- and Routine Care-Treatment in 
Concomitant Medication Use

Drug Name Duloxetine, n (%) 
(N=222) 

Routine Care, n (%)
(N=115) 

Gabapentin#   0 (0)** 55 (47.8) 
Hydrochlorothiazide 15 (6.8)* 16 (13.9) 
Venlafaxine#   0 (0)** 20 (17.4) 
Amitripytline#   1 (0.5)** 17 (14.8) 
ASA (aspirin)   6 (2.7)* 11 (9.6) 

 *p<.05
**p<.001 
Note: Only those medications differing significantly between treatment groups were included.
# These medications were not allowed for those in the duloxetine treatment group.

Primary Reason for Discontinuation  Duloxetine, n (%)
(N=222) 

Routine Care, n (%)
(N=115) 

Protocol completed 159 (71.6) 93 (80.9) 
Adverse event 31 (14.0) 11 (9.6) 
Death 2 (0.9) 0 (0.0) 
Unable to contact patient (lost to follow-up) 4 (1.8) 3 (2.6) 
Personal conflict or other patient decision 18 (8.1) 4 (3.5) 
Sponsor decision 1 (0.5) 1 (0.9) 
Physician decision 2 (0.9) 2 (1.7) 
Protocol violation 1 (0.5) 0 (0.0) 
Lack of Efficacy 4 (1.8) 1 (0.9) 

 

TABLE 3. Reason for Discontinuation

There were no significant differences between treatment groups

 Duloxetine
(N=222) 

Routine Care 
(N=115) 

HgbA1c, mean (SD)  0.005 (0.014) 0.003 (0.014) 
LDL-C, mean (SD) -0.066 (0.785)* -0.321 (0.852) 
HDL-C, mean (SD)  0.103 (0.182) 0.067 (0.187) 
TRIG, mean (SD)  0.093 (1.600) -0.172 (1.908) 
Fasting Glucose, mean (SD)  1.030 (4.69) -0.55 (5.020) 

 

TABLE 4. HgbA1c and Lipid Profile Mean Changes

*p=.001

 Duloxetine
(N=222) 

Routine Care 
(N=115) 

Michigan Neuropathy Screening Instrument, Mean (SD) -0.05 (1.37) 0.00 (1.32) 
Microalbumin/Creatinine Ratio, Mean (SD) 0.04 (0.21) 0.08 (0.48) 

 

TABLE 5. Diabetic Complications: Mean Change from Baseline to Endpoint

There were no significant differences between treatment groups

 Duloxetine, n (%) Routine Care, n (%) 

Worsening Retinopathy   
Right eye 11 (11.0) 3 (6.5) 
Left eye 10 (10.0) 4 (8.7) 

Worsening visual acuity   
Right eye 9 (5.7) 6 (7.4) 
Left eye 7 (4.4) 2 (2.5) 

Required Surgical Procedure   
Right eye 6 (3.8) 4 (4.9) 
Left eye 7 (4.4) 6 (7.3) 

 

TABLE 6. Diabetic Complications – Retinopathy

There were no significant differences between treatment groups

Figure 4. SF-36 Health Survey: Change from Baseline to Endpoint
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Figure 2. Statistically Significant Adverse Events
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Figure 3. Most Frequently Reported Adverse Events
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