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L OW back pain is an extremely common condition 
with a reported lifetime prevalence of up to 84%.1–3 

Although chronic low back pain (CLBP) is less prevalent, it 
still affects up to 23% of the population of Western coun-
tries and constitutes a major public health issue.1,2 CLBP 
often presents as a mixture of nociceptive and neuropathic 
pain, and approximately 37% of CLBP patients suffer from 
predominantly neuropathic pain,4 which mainly presents 
as radicular leg pain.5,6 Radicular leg pain is defined as seg-
mental pain that radiates below the knee.7,8 It is also referred 
to as projected pain, which is caused by damage or irrita-
tion of peripheral nerves or nerve roots. However, radicular 
pain may also be triggered by local inflammatory processes 
that are caused by disc degeneration, even without verifiable 
mechanical compression.5,9–13 To date, treatment of CLBP 
with a neuropathic component remains challenging,14,15 and 
no pharmacological intervention has as yet been shown to be 
efficacious in randomized placebo-controlled trials.16 Cur-
rent treatment recommendations are extrapolated from trials 

in diabetic neuropathy and postherpetic neuralgia, which 
may be inaccurate.

Duloxetine (Cymbalta®; Eli-Lilly, Austria) is a selective 
serotonin and norepinephrine reuptake inhibitor, which is 
effective in major depressive disorder,17–19 generalized anxi-
ety disorder,20 and fibromyalgia.21 Its efficacy and safety in 
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ABSTRACT

Background: Among patients with chronic low back pain (CLBP), approximately 37% show signs of a neuropathic pain 
component (radicular pain). Treatment of this condition remains challenging. Therefore, the current study aimed to investi-
gate the efficacy of duloxetine in the treatment of CLBP patients with neuropathic leg pain.
Methods: The study was conducted as a prospective, randomized, placebo-controlled, double-blind crossover trial. CLBP 
with a visual analog scale (VAS) score greater than 5 and a neuropathic component that was assessed clinically and by the 
painDETECT questionnaire (score > 12) were required for inclusion. Patients were randomly assigned to either duloxetine or 
placebo for 4 weeks followed by a 2-week washout period before they crossed over to the alternate phase that lasted another 
4 weeks. Duloxetine was titrated up to 120 mg/day. The primary outcome parameter was mean VAS score during the last week 
of treatment in each phase (VASweek4).
Results: Of 41 patients, 21 patients completed both treatment phases. In the intention-to-treat analysis (n = 25), VASweek4 
was significantly lower in the duloxetine phase compared with placebo (4.1 ± 2.9 vs. 6.0 ± 2.7; P = 0.001), corresponding to 
an average pain reduction of 32%. The painDETECT score at the end of each treatment phase was significantly lower in the 
duloxetine phase compared with placebo (17.7 ± 5.7 vs. 21.3 ± 3.6 points; P = 0.0023). Adverse events were distributed equally 
between the duloxetine (65%) and placebo phases (62%) (P = 0.5).
Conclusion: In this crossover study, duloxetine proved to be superior to placebo for the treatment of CLBP with a neuro-
pathic leg pain. (Anesthesiology 2016; 124:150-8)

Results of this study have been presented as an abstract at the European Congress of Anaesthesia, June 31, 2014, in Stockholm, Sweden. 
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the treatment of diabetic peripheral neuropathic pain was 
repeatedly demonstrated in large, randomized controlled 
trials.22–24

A number of randomized controlled trials on the use 
of duloxetine in CLBP have been conducted,25–28 but the 
results of these trials are contradictory. In a large, placebo-
controlled 13-week trial, duloxetine led to a statistically sig-
nificant pain reduction between weeks 3 and 11. However, 
the significance was lost at week 13.26 In another 13-week 
placebo-controlled trial of duloxetine in CLBP, a statistically 
significant pain reduction persisted throughout the study.25 
Importantly, in all the aforementioned randomized con-
trolled trials, CLBP patients with a neuropathic pain com-
ponent were explicitly excluded. Therefore, the aim of the 
current study was to investigate the efficacy of duloxetine 
in the treatment of CLBP patients with a neuropathic pain 
component (i.e., radicular pain).

We hypothesized that duloxetine is superior to placebo 
for the treatment of CLBP with a neuropathic leg pain 
component.

Materials and Methods
This prospective, randomized, placebo-controlled, double-
blind crossover study was conducted at the Outpatient Clinic 
of the Department of Special Anaesthesia and Pain Therapy 
at the Medical University of Vienna (Vienna, Austria). The 
protocol was approved by the local ethics committee (Eth-
ics Committee of the Medical University Vienna, Vienna, 
Austria; Date of registration: December 2009; registration 
number: 657; and investigator: S.P.) and was registered at 
ClinicalTrials.gov (NCT01166048) by S.P., principal inves-
tigator, in May 2010. Recruitment was conducted from May 
2010 to May 2013, and treatment was carried out from May 
2010 to September 2013. All patients gave written informed 
consent before beginning study procedures. Patients were 
recruited at the Outpatient Clinic of the Department of Spe-
cial Anaesthesia and Pain Therapy at the Medical University 
of Vienna and by advertisements in news print. Therefore, 
the majority of included patients did not receive prior anal-
gesic medication and did not undergo specialized pain treat-
ment before entering the study.

Entry Criteria
Patients older than 18 yr and younger than 80 yr with 
chronic low back and leg pain (> 6-month duration) and 
visual analog scale (VAS) score greater than 5 cm on a 10-cm 
VAS scale were eligible for this trial. To establish the VAS 
score, patients marked the degree of their pain on a 10-cm 
paper scale, which was then measured by our research per-
sonnel. Patients were required to have local back pain with 
the main area not extending cranially beyond the border 
of lumbar vertebra 1 together with a radicular component, 
which was clinically described as burning, tingling pain, 
extending below the knee and traveling along the anatomic 

distribution of a lumbar nerve root. The presence of the 
neuropathic component of pain was further verified by the 
painDETECT questionnaire before patients were eligible to 
enter the study. Patients were required to score greater than 
12 in order to be included in the trial. In addition, clinical 
signs and symptoms of neuropathic pain, that is, radicular 
pain, were required for inclusion, which were evaluated by 
two independent experienced pain specialists not involved 
in the study.

All study subjects had to discontinue any concomitant 
medication that could interfere with their pain such as anal-
gesic medication (nonopioids or opioids), antidepressants, 
and anticonvulsants before entering one of the treatment 
phases, except for analgesics defined as rescue medication in 
the protocol. Nonpharmacological pain-relieving procedures 
such as acupuncture or physical therapies were not allowed 
during the entire duration of the study.

Exclusion criteria were as follows: prior use of opioids 
classified by the World Health Organization as level III  
(e.g., fentanyl, tapentadol, morphine, hydromorphone, 
buprenorphine, and oxycodone), mild depression present for 
more than 12 months (defined as ≥ 10 points in the Beck 
Depression Inventory), use of antidepressants or benzodiaze-
pines 6 months before study entry, drug abuse, pregnancy, and 
severe coexisting diseases (such as severe heart failure, severe 
hypertension, glaucoma, convulsion, and kidney dysfunction).

Beck Depression Inventory
The Beck Depression Inventory is a 21-item questionnaire 
measuring the cognitive and somatic aspects of depressed 
mood. A score of 0 to 9 indicates minimal depression; 10 
to 18, mild depression; 19 to 29, moderate depression; and 
30 to 63, severe depression.29 Patients scoring 10 points or 
greater at screening were excluded from the current study.

Intervention
After a 2-week screening period, patients were randomly 
assigned at a 1:1 ratio to one of the two treatment phases, 
commencing with either placebo or duloxetine and crossing 
to the next treatment phase after a 2-week washout period. 
Randomization was computer assisted and stratified accord-
ing to age and sex. All study measures were carried out by 
blinded investigators and personnel. Blinding and random-
ization were performed by an independent study nurse. Both 
study physicians and patients were blinded. Appearance of 
study medication was identical in both treatment phases. 
Study drugs and placebo were packaged in blue opaque cap-
sules, which were manufactured by the hospital pharmacy of 
the Medical University of Vienna, and administered accord-
ing to the assignment code, which was held by an indepen-
dent study nurse.

Each treatment phase of the crossover study lasted 4 weeks 
and was separated by a 2-week washout period. Patients were 
allowed to use the rescue medication up to 3,000 mg met-
amizole per day (Novalgin®; Aventis Pharma GmbH, Austria) 
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and/or 600 mg tramadol per day (Tramal®; Grünenthal, Aus-
tria). Patients kept a daily paper diary of their VAS score on a 
10-cm VAS scale in the morning and evening as well as of their 
consumption of rescue medication. Duloxetine was titrated in 
a fixed scheme from 30 up to 60 mg in the first week and 
from 60 up to 120 mg in the second week of treatment. The 
stable dosage of 120 mg/day was then maintained for the last  
2 weeks of treatment. If patients could not reach the maxi-
mum daily dosage of duloxetine, they were excluded from 
the study. Patients were instructed to take the study drug in 
the morning. All patients had weekly face-to-face study visits. 
These included monitoring of routine vital signs (electrocar-
diogram, blood pressure, and weight) and assessment of VAS 
score and adverse events. At the beginning and end of each 
treatment phase, a safety laboratory check, including electro-
lytes, creatinine, liver parameters (alanine aminotransferase, 
aspartate aminotransferase, and gamma-glutamyl transferase), 
and a complete blood count, was performed.

Primary Outcome Measure
The primary study endpoint was defined as the mean 
VAS score during the last week of each treatment period 
(VASweek4). Pain scores were assessed twice daily by the 
patient. The resulting 14 single pain measurements during 
the last week were used to calculate the mean VASweek4.

Secondary Outcome Measures
painDETECT Questionnaire. Signs and symptoms of low 
back and neuropathic leg pain were assessed by the pain-
DETECT questionnaire.4 It is a validated screening tool 
specifically developed for the identification of a neuropathic 
component in CLBP patients, with a high sensitivity and 
specificity (80 and 83%) to neuropathic pain. Distribution 
and quality of pain perceived by the patient are obtained 
and rated on a 38-point scale. All study subjects were scored 
before entering the study and at the end of each treatment 
phase. Patients with a score of greater than 19 points are 
very likely to have a neuropathic component with their low 
back pain (> 90%), and in patients with a score from 12 to 
18 points, a neuropathic component may be present. For 
the purposes of this study, a score of greater than 12 points 
together with the clinical symptoms of radicular pain, diag-
nosed by two independent experienced pain specialists not 
involved in the study, was required for inclusion.
Short-form-36 Health Survey. This patient-reported survey 
of health is commonly used for quality-of-life assessment. 
The following eight domains are routinely determined: vital-
ity, physical functioning, bodily pain, general health percep-
tions, physical role functioning, emotional role functioning, 
social role functioning, and mental health. Each section is 
scored from 0 to 100, where 0 represents the lowest and 100 
represents the highest level of health. From the results of the 
eight domains, two summary scores, the physical and mental 
composite scores (also with possible ranges between 0 and 
100), are calculated. In the current trial, the German version 

of the Short-form-36 Health Survey (SF-36), 2nd edition, 
was used.30

Statistical Methods
After testing for normality by using Kolmogorov–Smirnov 
test, metric variables are described by medians and inter-
quartile ranges or, where appropriate, by means and SDs. 
The reported mean daily dosage ranges of rescue medica-
tion, in each crossover phase, were calculated by averaging 
the total dosage consumed per phase by the number of days  
(n = 28) in each phase.

The treatment effect on the VAS score was estimated in a 
mixed model with the mean VAS score of the last 14 avail-
able values in each phase (VASweek4) as dependent variable, 
phase and treatment as independent variables, and with the 
patients entering as the levels of a random factor. The pres-
ence of a carryover effect was investigated by testing for a 
significant interaction of treatment × phase in a separate 
otherwise similar model. The effect of duloxetine on the 
painDETECT score, the mental composite score, and the 
physical composite score was analyzed analogously. The fre-
quency of tramadol and metamizole intake was compared 
between the duloxetine and the placebo phases by using 
McNemar tests. Differences in VAS score according to treat-
ment were analyzed by the modified intention-to-treat (ITT) 
principle by using data from all patients who entered both 
study phases and contributed at least 14 VAS measurements 
in the second study phase. Therefore, a minimum of 7 days 
in the second study phase was required for inclusion in the 
ITT analysis. Missing values of patients who discontinued 
the second phase were imputed by using the last available 14 
VAS measurements.

All other analyses were based on the per-protocol (PP) 
population consisting of the patients who had completed 
both study phases. In a secondary analysis, the treatment 
effect on the VAS score was adjusted for the VAS baseline 
values. A responder analysis was conducted as another sec-
ondary analysis. “Response” was defined as a reduction in 
pain (VAS) by more than 50% from baseline. Response rates 
were compared by McNemar test. The sample size was first 
determined at 28 patients eligible for ITT analysis, based on 
a relevant mean difference of 1.5 points on the VAS scale, 
a power of 90%, and a two-sided significance level of 5%. 
Here, an estimate of the SD of the difference in outcome 
within patients was used. Therefore, according to the study 
protocol, the sample size was recalculated by a statistician 
after 14 patients had completed the second phase by making 
use of the current estimate of this SD, without unblinding 
treatment assignment. On the basis of ANOVA for crossover 
designs, a sample size of 22 patients eligible for ITT analysis 
was shown to be sufficient to detect a difference in VASweek4 
of 1.5 points with a power of 90%. No α adjustments were 
made after reestimating the sample size. After the sample size 
recalculation, enrollment was stopped because it was predict-
able that a sufficient number of patients had already entered 
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for a number of at least 22 patients in the ITT population 
to be reached. However, treatment of the patients already 
enrolled into the study at this point was continued, which 
led to an ITT population consisting of a final 25 patients. 
All statistical analyses were performed with the Statistical 
Analysis System, version 9.3 (SAS Institute Inc., USA). The 
two-sided significance level was set at 5%.

Results

Study Population and Participant Flow
A total of 153 patients were screened by telephone and in 
person for eligibility by our research personnel. Forty-one 
patients were randomly assigned to this study. A total of 
seven patients dropped out before entering the first study 
phase: four withdrew their informed consent, one experi-
enced an unacceptable increase in pain during washout of 
prior analgesic medication, one opted for an alternative pain 
treatment, and one was excluded due to intercurrent abuse 
of anabolic drugs. After randomization to the first phase 
(n = 34), 16 patients received duloxetine and 18 patients 
received placebo. In the first phase, two patients discontin-
ued the study due to adverse events in the placebo group 
and five in the duloxetine group. One patient was lost in the 
washout period between the phases due to the wish to use 
an alternative treatment option. After randomization (n = 
26) to the alternate phases (crossover), 11 patients received 
placebo and 15 patients received duloxetine. Of these, four 

patients and one patient discontinued the study due to 
adverse events in the placebo and duloxetine phases, respec-
tively. Summing up 26 patients entered both phases of the 
study, 21 patients completed both phases of the study. There 
was no statistically significant difference in dropout rates 
between the duloxetine (n = 6) and the placebo (n = 6) 
phases.

The trial was terminated after a sufficient number of 
patients eligible for ITT analysis was reached, as determined 
by the sample size recalculation. Participant flow through 
the trial and dropout including days are depicted in figure 1. 
Patient demographic data and baseline characteristics are 
shown in table 1.

Efficacy of Duloxetine
ITT Analysis. Patients who had completed one study phase 
and contributed at least 14 VAS values in the alternate phase 
were included in the ITT analysis (n = 25).

The mean VASweek4 was 6.0 ± 2.7 in the placebo phase 
and 4.1 ± 2.9 in the duloxetine phase. Mixed model analysis 
revealed that VASweek4 in the duloxetine phase was signifi-
cantly lower (1.8 units; 95% CI, 0.8 to 2.8; P = 0.001) than 
VASweek4 in the placebo phase corresponding to an average 
pain reduction of 32% (fig. 2). If patients did not complete a 
phase, the last 14 available VAS values were used for calcula-
tion of VASweek4.

The mean reduction of VAS from baseline to last week 
of each treatment phase was 2.7 ± 2.5 in the duloxetine 

Fig. 1. Flow diagram of patient progress through the trial. In order to be included in the modified intention-to-treat analysis, 
patients had to complete the first study phase as well as a minimum of 7 days in the second study phase. Numbered days de-
note the study days on which the patients dropped from the study. Twenty-five patients entered the modified intention-to-treat 
analysis and 21 patients entered the per-protocol analysis. *Patient did not meet the criteria for inclusion into the intention-to-
treat-analysis (number of study days in phase II = 1).
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phase compared with 0.5 ± 1.6 points in the placebo phase  
(P = 0.002). Although the mean VAS score at baseline differed 
between study phases 1 and 2 (6.8 ± 1.5 and 5.8 ± 2.5, respec-
tively; P = 0.045), there was no statistically significant car-
ryover effect. The treatment effect was found to be 0.4 points 
higher in the second phase than in the first phase (P = 0.854).

Figure 3 shows the time course of mean VAS score from 
week 1 to week 4 in the duloxetine phase compared with the 
placebo phase in the ITT population.

A responder analysis was performed for patients in the 
ITT population. Response was defined as a reduction in 
pain (VAS) by more than 50% from baseline. Treatment 
by duloxetine led to higher response rates than placebo (10 
responses [40%] under duloxetine and 2 responses [8%] 
under placebo; P = 0.037).
PP Analysis. Patients who had completed both phases were 
included in the PP analysis (n = 21). Mean VAS score in the 
last week of each treatment phase VASweek4 was significantly 
lower in the duloxetine phase (3.7 ± 2.9) compared with the 
placebo phase (5.7 ± 2.5), corresponding to an average pain 
reduction of 35%. Mixed model analysis revealed that in the 
last week of treatment, the mean VAS score was on average 
1.7 units (95% CI, 0.4 to 3.0) lower in the duloxetine phase 
than in the placebo phase (P = 0.013).

Mirroring the VAS score, the painDETECT score at the 
end of each treatment phase was lower in the duloxetine 
phase (17.7 ± 5.7 points) compared with the placebo phase 
(21.3 ± 3.6 points) (P = 0.002) (fig. 4). This can be consid-
ered a clinically significant effect.

The mental component summary (mental composite 
score) of the SF-36 questionnaire performed at the end of 

Table 1. Demographic Data and Baseline Characteristics of the 
Patients (n = 41)

Age, yr 57.9 ± 13.4
Sex, female 21 (51.0)
Weight, kg 80.5 ± 18.3
painDETECT score 20.0 ± 3.1
Duration of CLBP since onset, months 18 (6–70)
NSAID use 12 (29.2)
WHO level II opioid use 3 (7.3)
Pain (VAS) at baseline 6.8 ± 1.5
Pain (VAS) at end of washout 5.8 ± 2.5
SF-36
    Physical Component Summary 28.4 ± 8.7
    Mental Component Summary 48.9 ± 11.4

Data are depicted as mean ± SD, median and (IQR), or n (percentages) 
as appropriate. painDETECT cutoff value for inclusion > 12, higher scores 
indicate presence of more neuropathic pain symptoms. Score ranges from 
0 to 38.
CLBP = chronic low back pain; IQR = interquartile range; NSAID = non-
steroidal antiinflammatory drug; SF-36 = Short-Form-36 Health Survey, 
questionnaire used for quality-of-life assessment. Score ranges from 0 to 
100. Higher scores indicate better physical or mental health; VAS = visual 
analog scale ranging from 0 to 10 (higher scores indicate more pain); WHO 
level II = opioid classified as level II according to the World Health Organi-
zation analgesic ladder (e.g., tramadol).

Fig. 2. Mean pain intensity at week 4 of each treatment phase 
(primary endpoint) in the intention-to-treat population (n = 25). 
Pain intensity quantified on a 10-cm visual analog scale (VAS) 
during the last week of each treatment phase, assessed twice 
daily by the patient (range: 0–10). Higher scores indicate high-
er pain intensity. x-axis: treatment phase; y-axis mean VAS 
score during week 4 of treatment. Whiskers: minimum and 
maximum values; line: mean. Mean VAS score during week 
4 of treatment was significantly lower in the duloxetine phase 
than in the placebo phase (P = 0.001).
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Fig. 3. Average weekly pain intensity in each treatment phase 
in the intention-to-treat population (n = 25). Average weekly 
pain intensity quantified by mean visual analog scale (VAS) 
during each study week (range: 0–10). Calculated from pain 
scores, assessed twice daily by the patient. Higher scores 
indicate higher pain intensity. Intention-to-treat popula-
tion includes all patients who finished the first study phase 
and completed a minimum of 7 days in the second study 
phase. x-axis: time in weeks (W1–W4); y-axis: mean weekly 
VAS score ± SEM. Solid line = duloxetine phase; broken  
line =  placebo phase.
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each treatment phase was higher in the duloxetine phase 
(50.0 ± 11.6) compared with the placebo phase (46.5 ± 12.5) 
(P = 0.022).

Similarly, the physical component summary (physical 
composite score) in the SF-36 questionnaire performed at 
the end of each treatment phase was higher in the dulox-
etine phase (36.0 ± 10.9) compared with the placebo phase 
(31.3 ± 9.3) (P = 0.007).

Residual Effects
No statistically significant carryover effects were observed 
between the treatment phases for any of these out-
comes (P = 0.854 for the VAS score in the ITT analysis;  
P = 0.581, P = 0.137, P = 0.657, and P = 0.740 for the 
VAS score, the painDETECT score, the mental com-
posite score, and the physical composite score in the PP 
analysis, respectively).

Rescue Medication
In the current trial, rescue medication was consumed by 
a total of 17 patients. Seven patients in the placebo phase 
(mean daily dosage range between 1.7 and 513.0 mg) and 
five patients in the duloxetine phase (mean daily dosage 
range between 5.4 and 570.6 mg) used tramadol. Met-
amizole was consumed by nine patients in the placebo phase 
(mean daily dosage range between 17.9 and 2,464.3 mg) and 
eight patients in the duloxetine phase (mean daily dosage 
range between 26.8 and 3,000.0 mg).

No statistically significant differences between the fre-
quencies of tramadol and metamizole use were observed 
between the treatment phases (P < 0.05).

Safety Laboratory
All parameters assessed remained within the normal range 
throughout the study in all patients. No safety signals were 
observed in the duloxetine phase.

Adverse Events
Side effects were common in both the placebo and the 
duloxetine phases. Twenty patients (65%) experienced 
at least one side effect in the duloxetine phase and 18 
patients (62%) at least one side effect in the placebo phase 
(P = 0.5). Table 2 lists the 10 most frequent side effects 
reported in each phase. There were no statistically signifi-
cant differences in frequencies of these side effects between 
the two phases, with the exception of dry mouth and loss 
of appetite, which were significantly more common in the 
duloxetine phase (P = 0.025 and P = 0.05, respectively).

Discussion
The current trial demonstrates that duloxetine is efficacious 
in the treatment of CLBP with a clear radicular neuropathic 
component.

The primary outcome parameter VASweek4 was signifi-
cantly lower in the duloxetine phase compared with the 
placebo phase in both the ITT and the PP analyses. More-
over, the difference in VAS score was pronounced (−1.8 in 
the ITT population; −1.7 in the PP population) and can 
be considered clinically significant. Although the threshold 
for an “important improvement” in the individual patient 
is usually set at a reduction of 20 mm on the VAS scale, 
it is recognized that group differences between placebo 
and study medication tend to be smaller.31 Eight trials of 
pregabalin or duloxetine versus placebo in painful diabetic 
polyneuropathy reported group differences from baseline 
between 0.9 and 1.5 points on 0- to 10-point pain intensity 
scales.32 These results are well compatible with the group 
differences reported in this study.

Fig. 4. Mean painDETECT score at week 4 of each treatment 
phase (secondary endpoint) in the per-protocol population  
(n = 21). Higher painDETECT scores indicate presence of 
more symptoms of neuropathic pain. Score ranges from 0 
to 38. Whiskers: minimum and maximum value; line: mean. 
x-axis: treatment phase; y-axis: mean painDETECT score 
in week 4 of treatment. painDETECT score was significantly 
lower in week 4 of the duloxetine phase than in the placebo 
phase (P = 0.002).

Table 2. Incidence of Frequent Adverse Events in the Duloxetine 
and Placebo Phase

Adverse Events
Duloxetine Phase,  

n = 31 (%)
Placebo Phase,  

n = 29 (%)

Dry mouth* 11 (35) 1 (3)
Sweating 11 (35) 8 (28)
Fatigue 8 (26) 2 (7)
Nausea 6 (19) 1 (3)
Constipation 6 (19) 2 (7)
Loss of appetite† 6 (19) 0
Dizziness 5 (16) 3 (10)
Diarrhea 2 (6) 4 (14)
Insomnia 2 (6) 4 (14)
Increased pain 0 4 (14)

Incidence of frequent adverse events during the two study phases is 
given as percentages. Statistically significant differences in frequencies of 
adverse events between treatment phases: 
* P = 0.025, † P = 0.05.
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A mean reduction of 2.7 in weekly average pain from 
baseline in the individual patient was found in the fourth 
week of the duloxetine phase, which exceeds the 2-point 
reduction suggested as “clinically important” in the Initiative 
on Methods, Measurement, and Pain Assessment in Clinical 
Trials (IMMPACT) recommendations.32 A 2-point reduc-
tion in VAS score has also been identified as a cutoff value for 
patient reports of being “much improved.”31

The mean painDETECT score was 4.2 units lower at the 
end of the duloxetine phase than at the end of the placebo 
phase. Although the painDETECT questionnaire is not 
validated for the assessment of neuropathic pain over time, 
a change of mean painDETECT score from a “positive” to 
an “unclear” neuropathic component was observed. This 
can be considered a relevant finding because it clearly shows 
that not only pain intensity but also neuropathic signs and 
symptoms were significantly improved by treatment with 
duloxetine.

The presence of a neuropathic component in CLBP is 
associated with higher pain intensity,4 a lower quality of 
life,33 and higher healthcare costs5 compared with CLBP 
without neuropathic pain component. Therefore, the find-
ing that duloxetine can target precisely this pain component 
is important.

As randomized, double-blind, placebo-controlled trials 
on the efficacy of antineuropathic medication in CLBP with 
a neuropathic component are sparse,16,34 interpretation of 
these results by comparison with other treatment options is 
challenging.

A crossover, randomized controlled trial of morphine, 
nortriptyline, or their combination versus placebo in patients 
with chronic lumbar root pain did not find a statistically 
significant difference between placebo and verum agents in 
the primary outcome parameter, which was average leg pain 
during the maintenance phase.29

Atkinson et al.35 failed to find a difference between par-
oxetine, maprotiline, and placebo in a very small sample of 
patients with lumbar radiculopathy.

A randomized controlled trial on topiramate in chronic 
lumbar radicular pain found a 19% decrease in mean leg 
pain during maintenance phase, which was not clinically 
relevant compared with placebo. The authors concluded 
that topiramate cannot be recommended in chronic lumbar 
radicular pain due to an insufficient therapeutic ratio in view 
of frequent side effects and dropouts.36

Cohen et al.37 performed a large comparative efficacy 
study on gabapentin versus steroid injections in lumbosa-
cral radicular pain. No significant differences in the primary 
outcome parameter leg pain (on a 0 to 10 numeric rating 
scale) were observed between the two treatments at 1 month 
after injection. The mean change from baseline was reported 
as −2.2 and −1.7 for steroid injections and gabapentin, 
respectively.

A 2-week, randomized controlled trial of minocycline 
in lumbar radicular neuropathic pain with amitriptyline as 

a comparator showed a reduction of pain intensity on the 
numeric rating scale of 1.47 and 1.41, respectively, compared 
with placebo. Although statistically significant, the authors 
rated these reductions as too small in effect size to be clini-
cally meaningful. Furthermore, no statistically significant 
difference in Douleur Neuropathique 4 score between the 
minocycline, amitryptiline, and placebo arm was shown.38

An open-label, phase 3b study evaluated the effective-
ness and tolerability of tapentadol in patients with CLBP 
with or without neuropathic component. Tapentadol pro-
longed release treatment was associated with statistically 
significant improvements in neuropathic pain symptoms, 
with decreases in the number of pain attacks and the 
duration of spontaneous pain in the last 24 h in patients 
with low back pain with a neuropathic pain compo-
nent (painDETECT unclear or positive score at baseline  
or screening)39

However, these results are difficult to put into context 
with the current study, as quoted change in pain intensity 
included an open-label treatment phase and the study was 
not placebo controlled.

Three large trials of duloxetine in CLBP explicitly 
excluded patients with a neuropathic pain component.25,26,28 
In one of these trials,26 a greater reduction of weekly aver-
age pain (−2.2 on the numeric rating scale) was observed in 
the duloxetine 120 mg arm compared with the placebo arm. 
However, the statistically significant effect was lost by week 
13 due to increased placebo response.

We observed a larger reduction of weekly average pain 
at week 4 (−2.7) compared with the aforementioned 
studies.25,28 This may be due to the exclusion of patients 
who had a strong neuropathic component to their CLBP 
in these studies. In a large trial of duloxetine in diabetic 
peripheral neuropathic pain, Wernicke et al.24 reported a 
very similar magnitude of weekly average pain reduction 
at 60 mg of duloxetine two times per day (−2.84 on the 
11-point Likert scale).

The limitations of the current study are clear and include 
small sample size and short duration of each treatment phase. 
Due to the relatively short duration of the study treatment 
phases, we cannot rule out that the statistically significant 
effect might be lost at a later time point.26 We did not directly 
assess the effectiveness of blinding in this study, but the even 
distribution of adverse events between the crossover phases  
(P = 0.5) can be considered an indirect indicator of successful 
blinding. Randomized controlled trials investigating CLBP of 
predominantly neuropathic nature29,36,38 also had small sam-
ples sizes comparable to that of this study. Although a neu-
ropathic component is very common in CLBP, patients who 
display predominantly neuropathic symptoms are less abun-
dant, which makes recruitment for such studies cumbersome. 
Khoromi et al.29 were only able to screen 5% of patients who 
responded to their study advertisement, as most patients did 
not report predominant neuropathic symptoms. In our study, 
only 27% of patients who applied could be included. As in the 
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study by Khoromi et al., the main reason for exclusion was the 
absence of predominantly neuropathic pain (70%).

Although we did not require proof of radiculopathy by 
either magnetic resonance imaging or electrodiagnostic studies, 
we are confident to have reliably identified patients with clear 
symptoms of neuropathic pain by the combination of clinical 
assessment and painDETECT questionnaire. The observed 
reduction in pain intensity as well as in painDETECT scores 
strongly suggests a therapeutic effect of duloxetine in this type 
of neuropathic pain.

The results of our study can only be applied to the patient 
group actually assessed (i.e., patients with a verified radicular 
pain). Therefore, we cannot exclude that patients suffering 
from pain with a less well-defined neuropathic component 
may not benefit from duloxetine to the same extent.

Conclusion
This study reveals that duloxetine can be considered an effective 
option for the treatment of CLBP with radicular pain. How-
ever, for assessment of long-term efficacy, further trials with 
larger sample sizes and longer treatment durations are needed.
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