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Abstract
The incidence of diabetic neuropathy increases with the duration of diabetes and the degree of hy-
perglycaemia. Pain is one of the most common and incapacitating symptoms of diabetic neuropa-
thy and its pharmacological control is complex. The effectiveness of antidepressive agents has been 
described in different types of neuropathic pain, but their effectiveness, when used as analgesics in 
painful diabetic neuropathy, still remains controversial. Objective: To review the possible role of 
new-generation antidepressive agents in the treatment of pain in diabetic peripheral neuropathy. 
This work has thus consisted of a meta-analysis for determining which antidepressive agent had 
the best analgesic potential in managing pain in patients suffering from painful diabetic neuropathy. 
Methods: This search covered the Cochrane, MEDLINE, EMBASE and LILACS databases, between 
January 2000 and August 2007. The following information was obtained from each article: criteria 
for diagnosing diabetic neuropathy, patients’ age average, antidepressant drug received and dose, 
sample size, duration of the disease and treatment follow-up, outcome measurement, evaluation 
of pain and rescue medication. Results: A combined RR: 1.67 (95% CI 1.38 – 2.02) was obtained; 
this result indicated that the antidepressive agent duloxetine, was effective for controlling pain in 
diabetic neuropathy. The corresponding NNT for Duloxetine was established, according to our 
interests; NNT = 6  (95% CI 5- 8) for achieving greater than 50% analgesia in patients suffering 
from painful diabetic neuropathy. Discussion: Antidepressive agents are frequently employed in 
the specific case of diabetic neuropathy; their analgesic benefit has been demonstrated.
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Resumen
La incidencia de neuropatía diabética aumenta con la duración de la diabetes y el grado de hiper-
glicemia. El dolor es uno de los síntomas más comunes e incapacitantes de la neuropatía diabética 
y su control farmacológico es complejo. La efectividad de los antidepresivos ha sido descrita en 
diferentes tipos de dolor neuropático, pero su verdadera efectividad, al ser usados como analgésicos 
en el dolor en la neuropatía diabética, aún es controvertida. Objetivo: Realizar una revisión siste-
mática y meta-análisis para determinar el nivel de evidencia en relación con la potencia analgésica 
de estos nuevos antidepresivos para el manejo del dolor en el paciente con neuropatía diabética 
dolorosa. Métodos: La búsqueda cubrió las bases de datos Cochrane, MEDLINE, EMBASE y LI-
LACS entre enero de 2000 y agosto de 2007. De cada artículo se obtuvo la siguiente información: 
criterios para diagnóstico de neuropatía diabética, edad promedio de los pacientes, antidepresivo 
recibido y dosis, tamaño de la muestra, duración de la enfermedad, seguimiento del tratamiento, 
medidas de desenlace, evaluación del dolor y medicación de rescate. Resultados: Se obtuvo un RR 
combinado de 1,67 (IC 95% 1,38 – 2,02). El NNT correspondiente para la Duloxetina fue de 6 
(95% CI 5- 8), para obtener una analgesia superior a 50% en pacientes con dolor por neuropatía 
diabética. Discusión: Se ha demostrado que los antidepresivos son empleados con frecuencia y 
efectivos como analgésicos para el dolor por  neuropatía diabética. 

Palabras clave: Neuropatías diabéticas, dolor, agentes antidepresivos, neuropatía, metanálisis

Resumo
A incidência de neuropatia diabética aumenta com a duração da diabetes e o grau de hiperglicemia. A 
dor é um dos sintomas mais comuns e incapacitantes da neuropatia diabética e seu controle farma-
cológico é complexo. A efetividade dos antidepressivos tem sido descrita em diferentes tipos de dor 
neuropática, mas sua verdadeira efetividade, quando utilizados como analgésicos na dor na neuro-
patia diabética, ainda é controvertida. Objetivo: realizar uma revisão sistemática e meta-análise para 
determinar o nível de evidencia em relação com a potência analgésica destes novos antidepressivos 
para o manejo da dor no paciente com neuropatia diabética dolorosa. Métodos: A procura cobriu as 
bases de dados Cochrane, MEDLINE, EMBASE e LILACS entre janeiro de 2000 e agosto de 2007. 
De cada artigo se obteve a seguinte informação: critérios para diagnóstico de neuropatia diabética, 
idade em media dos pacientes, antidepressivo recebido e dose, tamanho da amostra, duração da en-
fermidade, seguimento do tratamento, medidas de desenlace, avaliação da dor e medicação de resgate. 
Resultados: obteve-se um RR combinado de 1,67 (IC 95% 1,38 – 2,02). O NNT correspondente para 
a Duloxetina foi de 6 (95% CI 5- 8), para obter uma analgesia superior a 50% em pacientes com dor 
por neuropatia diabética. Discussão: tem se demonstrado que os antidepressivos são empregados 
com freqüência e efetivos como analgésicos para a dor por neuropatia diabética.  

Palavras chave: neuropatias diabéticas, dor, agentes antidepressivos, neuropatia, meta-análise.
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Introduction
Diabetes mellitus is the most common cause of 
neuropathy (1, 2). It has been calculated that 20 
to 30 million people in the world population are 
affected by symptomatic diabetic neuropathy1. 
The incidence of diabetic neuropathy increases 
with the duration of diabetes and the degree of 
hyperglycaemia (3, 4). 

Pain is one of the most common and incapa-
citating symptoms of diabetic neuropathy and 
its pharmacological control is complex (5). The 
most used treatment for managing it consists 
of antidepressants, antiepileptics, opioids and 
topical lidocaine (6-8). 

Tricyclic antidepressants used in optimum 
dose have been considered to be the most effi-
cient medicaments for treating neuropathic 
pain (7, 9, 10); however, these medicaments ha-
ve many associated risks, especially in elderly 
patients, due to adverse effects on the heart 
such as arrhythmias, tachycardia and myo-
cardial infarction. Their anticolinergic effects 
also restrain their use in patients suffering 
from glaucoma and prostatic hypertrophy. It 
has also been mentioned that there is a higher 
suicide risk produced by tricyclic antidepres-
sants than by other antidepressants (11). All 
these considerations limit their use in patients 
suffering from painful diabetic neuropathy, 
who are generally elderly, who require long-
time treatment.

A new class of antidepressants has appeared 
on the pharmaceutical market during the last 
few years: selective serotonin reuptake inhi-
bitors (SSRI) and serotonin and noradrenalin 
reuptake inhibitors (SNRI), which have poten-
tial analgesic properties and seem to have bet-
ter tolerability and fewer secondary effects. In a 
prior review by Cochrane (12), which included 
the literature available up to December 2003, it 
was found that antidepressants were effective 
for managing neuropathic pain, greater eviden-

ce being found for amitriptyline, but with very 
limited data about the new generation antide-
pressants. Due to the increase of scientific lite-
rature on these new antidepressants in the last 
few years, it has been necessary to systemati-
cally and rigorously update their effectiveness 
in managing painful diabetic neuropathy, so 
that evidence-based clinical recommendations 
could be made. The objective of this work is 
to carry out a systematic review and a meta-
analysis for determining the evidence level 
related to these new antidepressants’ analgesic 
potential in the management of pain in patients 
suffering from painful diabetic neuropathy.

Methods
We have carried out search and systematic se-
lection of all clinical assays concerning the anal-
gesic treatment of diabetic neuropathy that 
have used new generation antidepressants and 
have been published from January 2000 trough 
February 2011. The search covered the Co-
chrane, Medline, EMBASE and LILACS da-
tabases, using combinations of the following 
MeSH terms: “diabetic neuropathy”, “pain”, 
“antidepressive agent”, “duloxetine”, “sertra-
line”, “citalopram”, “paroxetine”, “fluoxetine”, 
“venlafaxine”, “fluvoxamine”, “lofepramine”, 
“milnazipram”, “reboxetine”, “sibutramine”, 
“viloxacine”, “mirtazapine”, “nefazodone”, 
“treatment outcome”, “investigational thera-
py” “neuropathy” and “treatment”. Clinical 
assays in adults aged 19 and older were establis-
hed as being the only limits for the search. No 
limitation was placed regarding language. The 
search was carried out electronically; the titles 
and content of the summaries of corresponding 
articles were analysed. The complete text of 
those considered to be pertinent was obtained 
and all the references presented in each article 
were revised. The following journals were ma-
nually consulted for identifying other relevant 
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articles: Acta Neurologica Scandinavica, Annals 
of Internal Medicine, Archives of Internal Me-
dicine, BMJ, JAMA, Neurology, New England 
Journal of Medicine, European Journal of Pain, 
The Journal of Pain, Clinical Journal of Pain, 
Pain, Pain Medicine and The Lancet. 

Random clinical assays compared with pla-
cebo were included which studied the analgesic 
effect of new generation antidepressants in 
adults suffering from painful diabetic neuropa-
thy; they were evaluated so that improvement 
could be objectively classified. Studies that did 
not have relevant categorical measurements, 
case reports, summarised publications, and 
studies of treatment in research phase were 
excluded. All studies were independently read 
by each author involved in the present work 
and the validity of each assay included was 
evaluated based on five parameters: the method 
of assigning participants to an intervention 
within the study, blinding, follow-up, case defi-
nitions and clinical result. Any discrepancy was 
resolved by agreement amongst the authors. 
The following information was obtained from 
each article: criteria for a diagnosis of diabetic 
neuropathy, patients’ average age, received 
antidepressant and dose, sample size, duration 
of the disease and treatment follow-up, outco-
me measurements, evaluation of pain, rescue 
medication and adverse side effects. 

The data was placed in contingency tables in 
which the rows represented exposure (or not) 
to duloxetine and, in columns, the improve-
ment (or not)  of pain, since the variable res-
ponse was binary. Effect measuring was defined 
as relative risk in these studies. The following 
tests were carried out: a) the DerSimonian and 
Laird and Galbraith plots for establishing ho-
mogeneity, b) a table of individual and combi-
ned results for the model of fixed and random 
effects and meta-analysis plots for combining 
results, and c) a funnel plot and the Begg and 

Egger’s tests for publication bias. Epidat soft-
ware (version 3.0, Pan-American Health Or-
ganisation, December 2003, a programme for 
the epidemiological analysis of tabulated data) 
was used for the meta-analysis. 

The NNT (number needed to treat) value 
was calculated, as well as the 95% confidence 
interval (CI) based on the following formula:

NNT = 1/ARR
95% IC NNT = reciprocal of 95% IC ARR 
95% IC ARR = ARR±1.96 SERR

where ARR = absolute reduction of risk.

Results
Seventeen publications concerning the use 
of latest generation antidepressants in ma-
naging pain in diabetic neuropathy using the 
methodology described here were found. The 
use of eight antidepressants for this type of 
pain was seen in these publications: four SSRI 
(citalopram, fluvoxamine, paroxetine, sertrali-
ne) and four SNRI (sibutramine, venlafaxine, 
nefazodone, duloxetine).

No evidence was found of milnacipran, re-
boxetine or viloxacine use in this pathology.  

Fourteen of the 17 publications identified 
were eliminated for the following reasons:

7 were case reports related to using sertra-
line (13), fluvoxamine (14), sibutramine 
(15), nefazodone (16,17), venlafaxine 
(18,19) and duloxetine (20). 
In two articles about the use of venlafaxine 
(21, 22) the follow-up period lasted only six 
weeks, in the study of Rowbotham et al.  and 
the authors only reported the number of 
patients who improved using a high dose of 
the medication and the placebo (21). How-
ever, they did not report the patients who 
improved in other study groups. In the 
study of Kadiroglu et al., venlafaxine was 
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compared to vitamins B1 and B6, not pla-
cebo (22). 
Studies regarding venlafaxine (22, 23), citalo-
pram (24), duloxetine (25-27) and paroxet-
ine (24) did not provide sufficient categorical 
data for drawing up contingency tables, and 
they did not fulfil all the inclusion criteria.

Only three of the aforementioned publi-
cations fulfilled the inclusion criteria (28-30). 
These articles studied the analgesic effect of 
duloxetine in patients suffering from painful 
diabetic neuropathy, who were experiencing 
pain intensity equal to or higher than 4 on the 
11-point Likert scale (0-10) and evaluated the 

patients during twelve weeks’ follow-ups. The 
three studies allowed the concomitant use of 
acetaminophen as rescue medication, when 
necessary. 

1,139 adult patients were included in this 
investigation from the three randomized cli-
nical trials (RCTs) which investigated the 
analgesic effects of duloxetine. Patients were 
randomly assigned to the medication or pla-
cebo group in these studies. Variable response 
consisted of more than 50% pain improvement 
as measured on Likert’s 11 point scale (0 - 10) 
and measuring the effect (relative risk). The re-
sults obtained when analysing them are shown 
in Table 1 and Figure 1.  

Study year n RR CI (95%)

Raskin27     2005   348   1.58   1.19   2.10

Goldstein28   2005   457   1.83   1.31   2.56

Wernicke29   2006   334   1.62   1.08   2.42

Fixed effects 1139  1.67   1.38   2.02

Random effects 1139  1.67   1.38   2.02

The Q test proposed by DerSimonian and 
Laird (31) was used to evaluate the degree of 
homogeneity and evaluate whether the results 
of the three studies could be summarised in a 
single measurement; this indicated that there 
was no statistical evidence of homogeneity 
(p=0.8059, Chi square 0.4315 with 2 df) ha-
ving  95% level of confidence. This result co-
rresponds with that observed in the Galbraith 
plot (Figure 2).

These studies all explicitly reported the 
number of patients who improved by more 
than 50% in dichotomous perception of pain 

(regarding base line) and evaluated pain impro-
vement using very similar parameters. 

A funnel plot was used for discarding the 
existence of publication bias (Figure 3) and 
Begg (32) (p=0.5000, Z=0.0000) and Egger 
tests (33) (p=0.7359,  t=0.4405 with 1 df) for 
contrasting the null hypothesis of the absence 
of publication bias.

Duloxetine NNT calculated from the re-
sults of the three studies was 5.4 with  95% CI 
(4.1–8.0). By convention, the NNT is rounded 
up to the next highest whole number NNT= 6  
95% IC (5-8) (34).
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Figure 1. Forest Plot
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Discussion
Painful diabetic neuropathy is a frequently occu-
rring entity and its treatment is difficult. Tradi-
tional tricyclic antidepressants and antiepileptics 
have been mainly used for controlling pain (1, 
11, 35). Unfortunately, tricyclic antidepressants 
have undesired effects in many patients, me-
aning that using a new class of antidepressants 
has been proposed, selective serotonin reuptake 
inhibitors (SSRI) and serotonin and noradrena-
lin reuptake inhibitors (SNRI) (8).

Among eight new generation antidepres-
sants, only three clinical studies on duloxeti-
ne that fulfil the study inclusion criteria were 
found in this investigation, concerning the 
analgesic effect of these antidepressants in 
diabetic neuropathy. Studies regarding nefa-
zodone, sertraline, venlafaxine, sibutramine, 
fluvoxamine, citalopram and paroxetine were 
found for the other antidepressants in this 
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class, but none of them fulfilled study inclu-
sion criteria.

A meta-analysis of the three duloxetine 
studies (28-30) was carried out for interpreting 
study results, specifically reporting 50% or mo-
re pain improvement as criterion for considering 
the clinical effectiveness of the antidepressant 
being used. They were also studies following 
similar methodology and having a minimum 
of 12-weeks’ follow-up. Statistical homogeneity 
was shown in this group of studies (including 
1,139 patients), as well as the absence of publica-
tion bias (Figures 2 and 3). A combined RR=1.67 
(95% CI 1.38–2.02) was obtained (Table 1 and 
Figure 1). This result indicates that duloxetine 
was effective for controlling pain directly re-
lated to diabetic neuropathy in these patients, 
having a calculated NNT of 6 (95% CI 5-8). 
It has been suggested that this medicament’s 
analgesic effect is related to the severity of the 
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initial pain. Efficacy may even be enhanced in 
cases with relatively high pain intensity (36).

A systematic review prior to the appearance 
of duloxetine, with 251 patients affected by pa-
inful diabetic neuropathy, returned to 3.4 NNT 
(95% IC 2.6-4.7) for the antidepressants being 
evaluated (amitriptiline, clomipramine, desipra-
mine, imipramine and maprotiline) (37). This 
NNT was lower than that obtained for duloxe-
tine; however, due to methodological differences 
between both studies, valid conclusions cannot 
be drawn about duloxetine’s analgesic effects 
regarding traditional antidepressants. Another 
latest generation antidepressant (venlafaxine) 
has a 4.5 NNT in 150-225 mg/day dose accor-
ding to Rowbotham’s study (21). This work was 
not included in our meta-analysis as it did not 
fulfil all the inclusion criteria (6-week follow-up 
only) and only mentioned the percentage of pa-
tients who reported lessened pain by over 50% 
in the high dose group, but not in the low dose 
group (as already mentioned). Kadiroglu´s study 
(22), was also not included, as they compared 
venlafaxine to vitamin B complex; it also does 
not present the number of patients who lessened 
their pain, patients were taken as a group.  

The most frequently described adverse 
effects associated with the use of duloxetine 
have been fatigue, nausea, hyperhydrosis and 
asthenia (38). The number needed to harm 
(NNH) could not be obtained for duloxetine in 
this investigation, as the studies reported the 
total number of adverse effects but did not by 
individual patient. Using antidepressants for 

managing neuropathic pain is basically limited 
for their adverse effects. 

Given these conditions, there are few rando-
mized clinical, double-blind, placebo-controlled 
trials measuring the analgesic effect of SSRI and 
SNRI antidepressants in diabetic neuropathy, 
there is also a lack of comparative studies on 
effectiveness and safety between two medica-
ments of this type. Therefore, the conclusions 
drawn here have to be preliminary and limited. 
Even though, there are some publications, a Co-
chrane review (39), a Post Hoc analysis (40), and 
another systematic review (41) that assessed the 
efficacy of duloxetine for neuropathic pain; they 
confirm the same NNT and calculated a NNH 
for duloxetine of 15 (95% CI 11–25) for side-
effects leading to discontinuation of medication. 

Managing pain in diabetic neuropathy, as 
we already said, is complex; around 30% of 
patients suffering from neuropathic pain do 
not respond adequately to monotherapy and 
require combined analgesic therapy (1) based 
on antidepressants and antiepileptics (11, 35). 
These patients also require control of hyper-
glycaemia and its complications, in order to 
avoid the neuropathy worsening, thus making 
pain management even more difficult (42). 

Recent advances in research concerning the 
role of the immune response and inflammation 
in the onset of neuropathic pain have led to 
new possibilities for managing it therapeuti-
cally. Using tumor necrosis related factor-alpha 
(TNF- ) inhibitors would be an example of 
these promising treatment alternatives (43,44).
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