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Abstract
Roughly a quarter of people with diabetes experience painful neuropathy, and the drugs recommended for it have not changed
materially in twenty years. A multicentre randomised crossover trial compared three first-line pathways in 130 patients across 13
centres and found them equivalent: mean pain fell from 6.6 to 3.3 on an eleven-point scale in all three, with a difference between
pathways of -0.1 (98.3% CI -0.5 to 0.3). Pooled analyses put the number needed to treat for meaningful pain relief at about 5 for
both duloxetine and pregabalin, against a number needed to harm of 15 for withdrawal due to adverse effects. The trial team
stated the ceiling plainly: the best achievable with any monotherapy is 50 per cent pain relief in 50 per cent of patients, with side
effects in 10 to 20 per cent depending on dose. This review sets out why the choice between first-line drugs matters less than it is
usually made to, and what the trial data say about what patients experience.
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Introduction
Distal symmetrical polyneuropathy is the commonest

complication of diabetes, and about a quarter of people with
diabetes experience the painful form of it [1,2]. The pain is
typically burning, worse at night, and associated with sleep
disturbance, emotional distress and reduced quality of life
[31,32,33], together with reduced function and low mood [3,4].

National guidance recommends amitriptyline, duloxetine,
pregabalin or gabapentin as initial treatment, all licensed for the
indication except amitriptyline, which has been used off-licence
for more than 25 years [5,6]. Cochrane reviews and
meta-analyses support moderate efficacy for each [7,8,9].
European and international guidance reaches similar conclusions
[26,34], and network meta-analysis has compared the options
indirectly [27].

Until recently there was little direct comparison between
them, and the choice was made on side-effect profile and
prescriber habit [5,10,20]. The individual placebo-controlled
trials that established each drug date from the preceding two
decades [28,29,30]. This review examines what the comparative

evidence now shows and why response remains poor.

Material and Methods
Search strategy: PubMed and the archives of the major

diabetes, neurology and pain journals were searched for studies
of pharmacological treatment of painful diabetic neuropathy.
Search terms combined diabetic peripheral neuropathic pain with
duloxetine, pregabalin, amitriptyline, gabapentin, number
needed to treat and randomised trial. Reference lists of the
principal comparative trial [11] and its technology assessment
[12] were screened by hand for primary sources.

Eligibility: Studies were included if they reported analgesic
outcomes in defined populations with painful diabetic
neuropathy, or synthesised such studies. Guidance documents
are cited for the recommendations they contain and are identified
as such.

Data extraction and handling: Design, population,
comparator, the responder definition used and the reported
estimate were extracted as published. The responder threshold is
stated alongside every figure, because 30 per cent and 50 per
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cent pain reduction produce materially different numbers from
the same data. This review reports trial findings; doses are given
as used in the trials and this article does not constitute
prescribing guidance. No pooling or re-analysis was performed.
Figures 1 to 6 and Tables 1 to 3 reproduce published values only.
This is a narrative synthesis and was not registered as a
systematic review.

Results
The comparative trial: A multicentre, double-blind,

randomised crossover trial recruited from 13 UK centres
between November 2017 and July 2019. Eligible patients had a
mean daily pain score of 4 or above on an eleven-point
numerical rating scale. Participants received three treatment
pathways in randomised order, each lasting 16 weeks:
amitriptyline supplemented with pregabalin, pregabalin
supplemented with amitriptyline, and duloxetine supplemented
with pregabalin. Monotherapy ran for six weeks and the second
drug was added if pain relief remained suboptimal, defined as a
score above 3. Doses were titrated to maximum tolerated, being
75 mg daily for amitriptyline, 120 mg for duloxetine and 600 mg
for pregabalin [11,12].

Who completed it: Of 252 patients screened, 140 were
randomised, 130 started a pathway and 84 completed at least two
pathways and contributed to the primary analysis (Figure 5) [11].

Figure 5: Participant flow through the crossover trial [11]

The three pathways performed identically: Seven-day
average pain scores fell from a mean of 6.6 (SD 1.5) at baseline
to 3.3 (1.8) at week 16 in all three pathways (Figure 1). The
mean difference between pathways was -0.1 (98.3% CI -0.5 to
0.3) (Figure 2) [11]. Combination therapy improved pain further
regardless of which drug was started first [11,13].

Figure 1: Pain scores at baseline and week 16 on all three
pathways [11]

Figure 2: Difference in pain between the three treatment
pathways [11]

Pathway Monotherapy Supplement Result

A-P Amitriptyline 75 mg Pregabalin 6.6 to 3.3

P-A Pregabalin 600 mg Amitriptyline 6.6 to 3.3

D-P Duloxetine 120 mg Pregabalin 6.6 to 3.3

Difference — — -0.1 (98.3% CI -0.5
to 0.3)

Table 1: The three treatment pathways and their outcomes, as
reported by the original investigators [11]

How many benefit: Pooled analysis estimated the number
needed to treat for improvement in pain at 5 for duloxetine (95%
CI 3 to 7) and 5 for pregabalin (95% CI 4 to 8) [14]. A separate
pooled analysis of six placebo-controlled trials with 1,696
patients reported a number needed to treat of 5.8 (95% CI 4.5 to
8.4) for duloxetine 60 mg and 5.7 (4.5 to 5.7) for 120 mg, using a
threshold of at least 50 per cent pain relief at 12 to 13 weeks
(Figure 3) [15]. What counts as a clinically important change on
this scale has been defined both empirically and by consensus
[21,22].
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Figure 3: Number needed to treat for meaningful pain relief
[14,15]

Benefit against harm: In the same pooled analysis,
combining all doses of duloxetine gave fewer withdrawals for
lack of efficacy than placebo, with a number needed to treat of
20 (13 to 42) to prevent one such withdrawal, but more
withdrawals for adverse events, with a number needed to harm
of 15 (11 to 25) (Figure 4) [15]. Adverse effects reported across
this drug class include dry mouth, constipation, sedation,
dizziness, falls, nausea and oedema, occurring in roughly 10 to
20 per cent of patients depending on dose [5,12].

Figure 4: Number needed to treat against number needed to harm
for duloxetine [15]

The ceiling, stated by the trialists: The investigators behind
the comparative trial set out the position directly in their
technology assessment: the best that can be expected from any
monotherapy is 50 per cent pain relief in 50 per cent of patients,
frequently accompanied by side effects (Figure 6) [12].
Individual placebo-controlled trials are consistent with this.
Pregabalin at 600 mg daily in 82 patients against 85 on placebo
produced a mean difference in pain score of -1.28 (p < 0.001) on
an eleven-point scale, with no significant change in nerve
conduction [16].

Figure 6: The treatment ceiling as stated by the trial investigators
[12]

Measure Reported value Source

Number needed to treat,
duloxetine

5 (95% CI 3 to 7) Pooled analysis [14]

Number needed to treat,
pregabalin

5 (95% CI 4 to 8) Pooled analysis [14]

Number needed to harm,
duloxetine

15 (11 to 25) Six trials, 1,696 patients
[15]

Difference between pathways -0.1 points Crossover trial [11]

Side effects 10% to 20% by dose Guideline commentary
[5,12]

Table 2: Key quantitative findings and their source

Question What the evidence supports

Which first-line drug is best? None outperformed another [11]

Does combining them help? Yes, regardless of starting drug [11,13]

How many get meaningful relief? About one in five treated [14,15]

How many withdraw for side
effects?

About one in fifteen [15]

Does treatment alter the
neuropathy?

No; nerve conduction unchanged [16]

Table 3: What this literature can and cannot answer

What counts as a response: The thresholds used in these
trials are not arbitrary. A reduction of about 30 per cent, or two
or more points on an eleven-point scale, corresponds to a
patient-reported impression of meaningful improvement, and 50
per cent to substantial improvement [21,22]. Because numbers
needed to treat are calculated against one threshold or the other,
figures quoted without the threshold attached are uninterpretable,
and the same dataset yields materially different values at 30 and
50 per cent [15,21].

Where the guidance came from: The four recommended
agents were established by placebo-controlled trials conducted
between the early 1990s and the mid 2000s, each showing
superiority over placebo but none against the others [28,29,30].
Successive guidelines have restated that list, and network
meta-analysis attempted indirect comparison in the absence of
head-to-head data [26,27,34]. The crossover trial is the first
adequately powered direct comparison of the pathways as they
are actually used [11,12].
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Discussion
The most useful result is a null one. Three first-line

pathways, tested head to head in the same patients, produced
identical outcomes, with a difference of a tenth of a point on a
ten-point scale [11]. The question most often asked in clinic,
which of these drugs to try, does not have an answer because it
does not have a difference. That reframes the decision as one
about tolerability, comorbidity and cost rather than efficacy.

The size of the fall in pain, from 6.6 to 3.3, looks impressive
and should be read carefully. This was a crossover trial without a
placebo arm, so the reduction encompasses drug effect together
with regression to the mean, natural fluctuation and expectation,
and the design cannot separate them [11,12]. The
placebo-controlled evidence gives a more modest estimate of the
drug-attributable component, with a mean difference against
placebo of about 1.3 points for pregabalin at full dose [16].

The numbers needed to treat are the honest summary of what
a patient can expect. At around 5, four in five people given the
drug do not achieve the response threshold, and with a number
needed to harm of 15 for withdrawal, roughly one in fifteen stops
because of adverse effects [14,15]. Set against a condition
affecting a quarter of people with diabetes, that is a treatment
offer with a low probability of substantial benefit, and it should
be described as such at the outset rather than after three failed
trials of medication.

The trialists themselves put the ceiling at 50 per cent relief in
50 per cent of patients [12]. That statement deserves more
prominence than it gets, because the sequential prescribing
pattern common in practice implicitly assumes that the next drug
may succeed where the last failed. The comparative trial
suggests that assumption is weakly founded for the first-line
agents, though it did find that adding a second drug helped
irrespective of which came first [11,13].

What the drugs do not do is worth stating. Pregabalin at full
dose produced no significant change in nerve conduction
velocity or amplitude across four nerves [16]. These are
analgesics, not disease-modifying treatments, and the underlying
neuropathy continues to progress on the trajectory set by
glycaemic exposure and other risk factors [1,17,23,24,25].
Enhanced glycaemic control has itself been examined as a
preventive measure, with limited effect in type 2 diabetes [17]. A
patient told that treatment is available may reasonably infer more
than that.

The burden of the condition gives these modest treatment
effects their weight. Painful neuropathy is associated with sleep
disturbance, emotional distress and reduced quality of life, and
carries measurable economic costs across European health
systems [31,32]. A treatment that helps one patient in five is not
negligible against that background; the objection is to presenting
it as more reliable than it is [33].

The absence of disease modification is the gap that matters
most. Enhanced glycaemic control has been examined as a

preventive strategy and has limited effect on established
neuropathy in type 2 diabetes [17,23]. Nothing in current
practice slows the underlying nerve damage once pain has
developed, which is why the analgesic ceiling described here is
also, in effect, the ceiling of what can be offered [24,25].

Study limitations
The limitations belong to the underlying literature. The

comparative trial randomised 140 patients and 84 completed at
least two pathways, so the primary analysis rests on a modest
sample [11]. It had no placebo arm, so the proportion of the
observed benefit attributable to the drugs cannot be determined
from it [11,12]. Crossover designs assume no carry-over
between periods, and a two-week washout may be insufficient
for drugs with prolonged central effects [12]. Numbers needed to
treat are pooled across trials with differing responder thresholds,
and a 30 per cent threshold yields a different figure from 50 per
cent [14,15]. Most trials run 12 to 16 weeks against a condition
lasting years, so durability is largely unknown [15,16].
Participants with significant depression or substance use are
commonly excluded, though both are common in this population
[4,12]. And the newer agents and non-pharmacological
approaches were not compared in the same design, so their
relative place is unresolved [18,19]. Spinal cord stimulation has
been trialled in refractory cases and reported substantial benefit
in a selected population [19].
2. Abbott CA, Malik RA, van Ross ERE, Kulkarni J, Boulton

AJM. "Prevalence and characteristics of painful diabetic
neuropathy in a large community-based diabetic population
in the UK". Diabetes Care 34(2011):2220-2224.

Conclusion
Three recommended first-line drugs for painful diabetic

neuropathy perform identically when compared directly,
differing by a tenth of a point on a ten-point scale, so the choice
between them is properly made on tolerability and comorbidity
rather than expected efficacy. About one in five treated patients
achieves the response threshold and about one in fifteen
withdraws because of side effects. The investigators who ran the
comparison stated the ceiling as 50 per cent relief in half of
patients, and nothing in the subsequent literature has raised it.
None of these drugs alters nerve conduction. Setting that
expectation at the first consultation is more useful than
discovering it after the third drug has failed.
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