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ABSTRACT

Background: Neuropathic pain (NP) is a complex chronic condition with limited therapeutic effectiveness. Despite multiple
drug classes and international guidelines, real-world adherence remains inconsistent, and data on prescribing practices among
pain specialists is scarce.

Methods: We conducted a nationwide cross-sectional survey among members of the Spanish Pain Society in May 2025. A struc-
tured 62-item questionnaire assessed prescribing habits, decision-making criteria, guideline adherence, dosage patterns, and the
recognition and management of tolerance. Sociodemographic and professional data were also collected.

Results: A total of 220 pain specialists (52% female) completed the survey; 28% had over 20years of clinical experience.
Satisfaction with current pharmacological options was modest, with 52% reporting dissatisfaction or indifference. Prescribing
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was mainly guided by clinical experience (43%) and guideline recommendations (36%). Gabapentin (45%) and pregabalin (40%)
were the most frequent first-line choices, followed by tricyclic antidepressants (amitriptyline; 9%), duloxetine (5%) and venla-
faxine (1%). Tramadol dominated second-line use (65%), followed by capsaicin (22%) or lidocaine (5%) patches. Half of the par-
ticipants reported tolerance, typically after 3-12 months, managed mainly by dose escalation or switching drug classes. Dosage
practices for gabapentinoids and antidepressants showed marked heterogeneity, with frequent deviations from recommended
titration protocols.

Conclusions: NP management in Spain shows variability and partial alignment with international guidelines. Gabapentinoids,
tricyclic antidepressants and duloxetine remain preferred treatments, but reliance on personal experience and awareness of
tolerance hinder evidence-based practice. Quantifying Spanish pain specialists’ views on tolerance supports calls for national
consensus, better dosing education and further research to harmonise care and improve outcomes.

Significance: This nationwide survey provides the first systematic assessment of neuropathic pain management in Spain, re-
vealing marked variability, only partial adherence to international guidelines, and persistent reliance on clinical experience
over evidence. It confirms gabapentinoids, tricyclic antidepressants and duloxetine as preferred treatments, identifies continued
tramadol use despite conflicting recommendations, and quantifies for the first time clinicians’ perception and management of
tolerance. These findings fill a major evidence gap and directly inform future national consensus, educational initiatives and

clinical practice improvement.

1 | Introduction

Neuropathic pain (NP) refers to chronic pain caused by a le-
sion or disease of the somatosensory nervous system (Jensen
et al. 2011), in accordance with the classification provided
in ICD-11 (Scholz et al. 2019). It is among the most complex
chronic pain conditions, with an estimated prevalence of 7%-
10% in the general population (Van Hecke et al. 2014), and even
higher rates in specific patient groups, including those with
diabetes (Gylfadottir et al. 2020), multiple sclerosis (Rodrigues
et al. 2023), herpes zoster (Huerta et al. 2023) or cancer (Roberto
et al. 2016). Beyond epidemiology, NP imposes profound func-
tional, psychological and social consequences (Inoue et al. 2017)
and represents a considerable economic burden through in-
creased healthcare utilisation, polypharmacy and productivity
loss (McDermott et al. 2006; Doth et al. 2010; Andrew et al. 2014;
Liedgens et al. 2016).

Pharmacological treatment remains a major challenge. Despite
the availability of several drug classes—including gabapenti-
noids, serotonin-noradrenaline reuptake inhibitors (SNRIs),
tricyclic antidepressants (TCAs), topical agents and selected
opioids, the analgesic effects are often modest. Evidence from
randomised controlled trials and meta-analyses indicates that
fewer than 30%-40% of patients achieve clinically meaningful
pain relief with monotherapy (Finnerup et al. 2015; Soliman
et al. 2025). Furthermore, treatment tolerability, comorbidities
and drug accessibility complicate long-term management, fre-
quently requiring therapy modifications.

International guidelines, such as those issued by the
Neuropathic Pain Special Interest Group (NeuPSIG) (Finnerup
et al. 2015; Soliman et al. 2025), the National Institute for
Health and Care Excellence (NICE 2020) and the European
Federation of Neurological Societies (EFNS; Attal et al. 2010),
provide structured, evidence-based recommendations.
However, adherence in real-world practice frequently remains
inconsistent. Contributing factors include limited perceived
efficacy, heterogeneity of populations, local prescribing re-
strictions and a strong reliance on clinical experience. The

restrictive inclusion criteria of randomised trials, often ex-
cluding patients with multimorbidity and polypharmacy, fur-
ther exacerbates the evidence-practice gap (Bouhassira and
Attal 2016; Soliman et al. 2025). Clinical uncertainty is also
amplified by conflicting guidance, such as the endorsement
of weak opioids (e.g., tramadol) in some guidelines (EFNS,
NeuPSIG; Sommer et al. 2020) versus their discouragement by
the NICE. Moreover, international surveys reveal substantial
discrepancies between guidelines and real-world prescription
patterns (Hans et al. 2007; Gustavsson et al. 2013; Martinez
et al. 2014; Callaghan et al. 2019; Machado-Duque et al. 2020;
Singh et al. 2020; Serrano Afonso et al. 2021; Rault et al. 2025).
Yet, despite these global insights, systematic evidence regard-
ing analgesic prescription practices in Spain remains scarce,
underscoring the need for country-specific data.

A particularly underexplored issue is tolerance, the weak-
ening of drug efficacy over time (Svensson 2022). Although
frequently observed in routine practice, tolerance to analge-
sic treatment has rarely been evaluated in randomised trials.
Better characterisation of this phenomenon could provide im-
portant insights into treatment dissatisfaction and frequent
therapy adjustments. Taken together, these gaps highlight the
importance of understanding prescribing habits, the role of
guidelines, and decision-making criteria of Spanish specialists.

Therefore, the aim of this study was to investigate prescribing
trends, decision-making strategies, and approaches to manag-
ing NP—including tolerance—among members of the Spanish
Pain Society, and to assess their alignment with international
guidelines.

2 | Methods
2.1 | Study Design
This study was designed as a descriptive, cross-sectional sur-

vey. An electronic questionnaire was used to capture real-world
prescribing habits and clinical decision-making criteria in the
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management of NP among Spanish pain specialists (see below).
The primary objective was to provide a comprehensive descrip-
tion of analgesic prescribing patterns, decision-making strate-
gies and management approaches, with a particular emphasis
on their alignment with international guidelines. In addition,
the study aimed to quantify, for the first time, the clinicians' per-
ception and management of tolerance.

2.2 | Participants

Eligible participants were physicians affiliated with the Spanish
Pain Society (SED) or professionals working in pain units across
Spain, regardless of their medical specialty. Inclusion criteria for
pain experts were: (1) active clinical practice with direct involve-
ment in the management of patients with NP, and (2) willing-
ness to voluntarily complete the survey. Responses with more
than 30% missing data were excluded from the final analysis.
Participation was anonymous, and no personal identifiers were
collected.

2.3 | Survey Instrument

A structured 62-item questionnaire was designed by the
Neuropathic Pain Working Group of the SED (full version
available in Supporting Information). The instrument was
developed through an iterative expert consensus process and
piloted by five clinicians to ensure clarity and content validity
(M.M.-M., B.G.-P., M.M., D.S. and A.S.-A.). The questionnaire
was comprised of four thematic sections: (1) General pre-
scribing habits and satisfaction with current pharmacological
treatments; (2) Specific prescribing patterns by therapeutic
line, classified according to international recommendations
NeuPSIG (Dworkin et al. 2007): first-line (gabapentinoids,
SNRIs, TCAs), second-line (tramadol, lidocaine 5% patch, cap-
saicin 8% patch), third-line (botulinum toxin A, opioids), and
subsequent options; (3) Dosing and adjustment practices for
commonly used drugs (gabapentin, pregabalin, duloxetine,
venlafaxine, TCAs), including starting dose, titration scheme,
maximum dose, and use of extended-release formulations and
(4) Sociodemographic and professional characteristics (age,
gender, years of prescribing experience, specialty, geographic
region and practice setting), which may influence prescribing
behaviour.

The survey included multiple-choice, single-choice and ranking
questions, as well as limited open-ended items to capture the
rationale underlying therapeutic choices (e.g., preference for a
particular antiepileptic or antidepressant).

2.4 | Data Collection

The survey was conducted in Spain in May 2025. Recruitment
and data collection took place during the annual congress of the
Spanish Pain Society (SED) held in Mélaga (28-30 May 2025). In
parallel, the questionnaire was distributed through the Society's
official communication channels, including newsletters and
targeted mailing lists, to maximise participation across regions.
All responses were collected electronically using a secure online

platform compliant with national and European data protection
regulations. The survey software was configured so that only
one response per IP address was allowed, minimising the likeli-
hood of duplicate participation. Participation was voluntary and
anonymous, and no personal identifiers were recorded.

2.5 | Statistical Analysis

Data were analysed using GraphPad Prism software (v8.0;
GraphPad Software Inc., USA). Categorical variables were
summarised as absolute frequencies (n) and percentages (%).
For binary outcomes, proportions were compared against a
theoretical 50% distribution using a binomial test. For cate-
gorical outcomes with more than two levels, goodness-of-
fit Chi-squared tests were used to assess deviations from a
uniform distribution. Associations between clinicians’ pro-
fessional characteristics and prescribing behaviours were ex-
plored using Pearson's Chi-squared tests. Years of prescribing
experience and frequency of NP management (expertise in NP
management) were considered predictor variables. Outcomes
included adherence to clinical guidelines, choice of first-line
pharmacological agent, and preference for tramadol as a
second- or third-line treatment. When expected cell counts
were low, p-values were estimated using Monte Carlo simu-
lation (5000 permutations). Effect sizes were estimated using
Cramér's V.

2.6 | Ethical Considerations

The study adhered to the principles of the Declaration of
Helsinki. Participation was anonymous, voluntary and non-
remunerated. Given the absence of patient-level data and the
non-interventional design, formal approval from a research
ethics committee was deemed unnecessary under Spanish and
European regulations (Regulation EU 2016/679, GDPR; Organic
Law 3/2018 on Personal Data Protection).

3 | Results

3.1 | Sociodemographic Characteristics of Survey
Participants

A total of 220 physicians completed the survey and were in-
cluded in the final analysis. The survey was disseminated to
all members of the SED and clinicians working in pain units
across Spain; however, the exact number of potentially eligi-
ble physicians could not be determined. Eligibility required
active clinical involvement in the management of patients
with NP. No follow-up was conducted due to the cross-
sectional design.

The sociodemographic characteristics of the 220 respon-
dents are summarised in Table 1. Slightly more than half
were female (52.3%), 42.7% were male, and a minority iden-
tified as other (0.9%) or preferred not to disclose gender
(4.1%). Regarding age, 13.9% were under 30years, 24.1% were
31-40years, 23.6% were 41-50years, 22.7% were 51-60years,
13.9% were 61-70years, and 1.8% were older than 70years.
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TABLE1 | Sociodemographic characteristics of survey participants.

Variable Category Frequency Percentage

Gender Female 115 52.3
Male 94 42.7

Prefer not to say 9 4.1

Other 2 0.9

Age <30years 30 13.9
31-40years 52 24.1

41-50years 51 23.6

51-60years 49 22.7

61-70years 30 13.9

>70years 4 1.8

Geographic location Catalonia 32 14.5
Community of Madrid 27 12.3

Andalusia 23 10.5

Valencian Community 15 6.8

Galicia 11 5.0

Region of Murcia 9 4.1

Castilla-La Mancha 4 1.8

Basque Country 4 1.8

Aragon 2 0.9

Castilla y Leén 2 0.9

Extremadura 1 0.5

Balearic Islands 1 0.5

Navarre 2 0.9

Canary Islands 8 3.6

Ceuta 1 0.5

Foreign 19 8.6
Unspecified 59 26.8
Clinical experience <5years 74 34.3
6-10years 29 13.4
11-20years 53 24.5

>20years 60 27.8

In terms of geographic distribution, most respondents were
based in Catalonia (14.5%), the Community of Madrid (12.3%),
Andalusia (10.5%), and the Valencian Community (6.8%).
Foreign responses accounted for 8.6%, corresponding to in-
ternational locations in Europe and Latin America, where ex-
perts maintain close professional ties with the Spanish Pain
Society. Additionally, 26.8% of respondents did not specify
their location. Regarding professional experience, 27.8% had
more than 20years in practice, 24.5% reported 11-20years,
13.4% had 6-10years, and 34.3% had < 5years.

3.2 | Prescribing Patterns and Factors for Clinical
Decision-Making

Among the 220 respondents, overall satisfaction with current
pharmacological options for NP was modest (Figure 1A). Only
11.8% reported being very satisfied, while 36.8% were satisfied,
32.7% expressed a neutral opinion, and nearly half reported
dissatisfaction (17.3% dissatisfied, 1.4% very dissatisfied). The
main factors for prescribing decisions were personal clinical
experience (42.7%) and clinical guideline recommendations
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FOLLOW CLINICAL GUIDELINES
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FIGURE 1 | Prescription patterns. (A) Overall satisfaction with pharmacological treatments for neuropathic pain (n=220). (B) Main factors

for prescribing decisions, including personal experience, guideline recommendations, publications, preclinical data and information provided by

industry (n=220). (C) Proportion of respondents reporting adherence to clinical guidelines in daily practice (n=220). (D) Specific guidelines most
frequently cited, including NICE (2013; version indicated in the survey; last updated 2020), NeuPSIG (Dworkin et al. 2007) and Dworkin et al. (2010)
(n=298 responses, multiple-choice question). (E) Ranked criteria influencing drug selection, including efficacy, safety profile, comorbidities, patient

preferences and drug cost.

(36.4%), compared to scientific publications (10.0%), preclinical
evidence (4.5%), and industry-provided data (6.4%) that were
cited infrequently (Figure 1B). Regarding guideline adherence,
most participants (57.7%; p=0.020) reported following clinical
practice guidelines in their daily practice, while 42.3% did not
(Figure 1C). Among those adhering to guidelines, the most fre-
quently cited were NICE (NICE 2013; version indicated in the
survey; last updated 2020; 15.1%), Dworkin et al. (2010; 13.8%),
and NeuPSIG (Finnerup et al. 2015; 10.7%) (Figure 1D). Other
guidelines, including EFNS, French recommendations, and
American Academy of Neurology statements, were mentioned
less frequently. When ranking factors influencing drug selec-
tion, therapeutic efficacy was overwhelmingly the most import-
ant first-choice criterion (70.0%). This was followed by safety
profile (59.1% ranked second), comorbidities (56.8% ranked
third), patient preferences (63.2% ranked fourth), and drug cost,
which was most often considered only in last position (80.9%)
(Figure 1E).

3.3 | Treatment Modification and Management
of Analgesic Tolerance

Most respondents reported reassessing treatment response
between 2weeks and 6 months after initiation, whereas only
a minority adjusted therapy either very early (1-2weeks) or
waited beyond 6 months (Figure 2A). When treatment was
deemed ineffective, most respondents reported modifying
therapy within 2 weeks to 3 months, while only a minority ad-
justed it immediately or tailored changes solely to the patient's
individual response (Figure 2B). Tolerance was reported by
half of respondents (50.0%), most frequently emerging be-
tween 3 and 12 months after treatment initiation (Figure 2C).
When ranking criteria for treatment continuation or discon-
tinuation, sustained efficacy (28.0%) was consistently identi-
fied as the most decisive factor, followed by patient tolerance
(23.4%) and absence of adverse events (22.9%) (Figure 2D).
Comorbidities or overall health status (14.9%), and patient
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FIGURE 2 | Treatment modification patterns. (A) Timing of treatment reassessment after initiation (n=220). (B) Timing of reassessment when
treatment is not working (n=220). (C) Reported onset of tolerance, expressed in months since treatment initiation (n =220). (D) Ranked criteria for
treatment continuation, including sustained efficacy, tolerance, absence of adverse effects, comorbidities, and patient preferences. (E) Preferred strat-
egies to manage tolerance, including dose escalation, switching within or across drug classes, initiating combination therapy, or referral (n=220).
(F) Decision after achieving therapeutic goals: Maintenance of the same treatment regimen versus modifications to improve adherence (n=220). (G)
Thresholds for treatment discontinuation according to percentage of patient improvement (n =220).
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FIGURE 3 | Preferences for first-, second-, and third-line drug classes. (A, B) First-line treatments ranked by frequency and weighted score (ga-
bapentin, pregabalin, tricyclic antidepressants, duloxetine, venlafaxine). (C, D) Preferred antiepileptic and antidepressant classes for neuropathic
pain. (E, F) Second- and third-line agents (tramadol, capsaicin 8% patch, lidocaine 5% patch, lamotrigine, oxcarbazepine, baclofen, cannabinoids). (G)
Proportion of specialists prescribing second-line drugs without prior use of first-line options and rationale for this choice. (H, I) Preferred strategies
in cases of insufficient treatment effectiveness, including within-class analgesic switches, class substitution, addition of second- or third-line drugs,
or off-label combinations.

preferences (10.9%) were considered important but ranked same class, or to a different class at the same therapeutic level.
lower. Management strategies for tolerance varied consider- Combination therapy and referral to another specialist were
ably (Figure 2E). The most frequent approach was dose es- less commonly prioritised (Figure 3E). After achieving the
calation, followed by switching to another drug within the therapeutic goal, respondents were evenly split (p=0.592)
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between maintaining the established treatment regimen
(48.2%) and modifying it to improve adherence (e.g., reduc-
ing capsule burden or using extended-release formulations;
51.8%) (Figure 2F). Clinicians showed a clear preference re-
garding the threshold for discontinuing treatment in case of
insufficient response (Figure 2G). Most respondents reported
discontinuing therapy when patients failed to achieve at least
a 50% improvement (56.8%), whereas fewer selected thresh-
olds of >25% (36.4%) or >75% (6.8%). This distribution dif-
fered significantly from a uniform distribution (x?(2)=70.9,
p<0.001), with a large effect size (Cramér's V=0.57).

3.4 | Preferences for First-, Second- and Third-Line
Drug Classes

When examining first-line therapies, gabapentin and prega-
balin clearly emerged as the predominant options (p <0.001;
Cramér's V=0.47) (Figure 3A). Respondents showed a simi-
lar preference for gabapentin and pregabalin (p =0.306) when
considering first-choice selection (45.9% and 39.5%, respec-
tively), a pattern that remained consistent in the weighted
scoring analysis (25.5% and 27.1%, respectively) (Figure 3B).
Antidepressants were selected far less frequently as first-
choice options (TCAs: 8.6%; duloxetine: 4.5%; venlafaxine:
1.4%), although their relative contribution increased notably
in the weighted analysis (TCAs: 17.0%; duloxetine: 18.4%; ven-
lafaxine: 12.0%).

For second- and third-line treatments, tramadol was the most
frequently selected option (p<0.001; Cramér's V=0.48),
chosen as the first preference by 64.5% of respondents and
achieving the highest cumulative weighted score (28.5%)
(Figure 3C,D). The capsaicin 8% patch followed, with 22.3%
first-choice selection and 24.8% of the weighted score, typi-
cally ranking within the top two positions. Lidocaine patch
reached 5.5% first-choice selection and 18.7% in the weighted
analysis, while lamotrigine (1.8% first-choice selection) and
capsaicin cream (4.1% first-choice selection) accounted for
9.4% and 7.5% of the weighted score, respectively. Other treat-
ments such as oxcarbazepine, baclofen, and cannabinoids
were rarely prioritised and predominantly appeared in the
lowest ranks.

Concerning class-specific preferences, pregabalin was the pre-
ferred antiepileptic agent for NP (p <0.001), reported by 66.4%
of respondents, while gabapentin was preferred by 31.8% and la-
motrigine by 1.8% (Figure 3E). For antidepressants (Figure 3F),
duloxetine was the leading choice (63.6%; p < 0.001), followed by
TCAs (amitriptyline; 26.8%) and venlafaxine (9.5%).

Most specialists (65.5%; p <0.001) reported adhering to a step-
wise therapeutic approach, exhausting first-line options before
prescribing second-line drugs (Figure 3G). Nonetheless, a rel-
evant proportion (34.5%) acknowledged initiating second-line
agents directly in selected scenarios, such as severe or rapidly
progressing pain, intolerance or contraindications to first-line
drugs, previous evidence of effectiveness in the same patient, or
special clinical contexts including cancer, frailty, or psychiatric
comorbidities.

When first-line therapy failed, the most common strategy was
to switch to another drug within the same pharmacological
class, followed by switching to a different class or introducing
a second- or third-line agent (Figure 3H). Combination therapy,
off-label drug use, and referrals to other specialists were less
frequently reported. Cumulative ranking of preferred strategies
confirmed within-class switching and class substitution as the
dominant approaches, followed by co-administration of addi-
tional agents (Figure 3I).

3.5 | Antiepileptic Drug Dosing Patterns

Most clinicians reported initiating gabapentin at 300 mg (56.6%),
whereas lower (100-200mg; 20.8% and 4.6%, respectively) and
higher doses (>600mg; 8.7%) were selected less frequently.
This distribution differed significantly from a uniform distribu-
tion (x*(4)=166.8, p<0.001), with a large effect size (Cramér's
V'=0.69). In contrast to the clearly standardised pattern observed
for initial dosing, reported maximum gabapentin doses showed
a broader distribution across categories (Figure 4B). Although
clinicians most frequently reached maximum doses between
1200 and 1800mg (18.1% and 20.0%, respectively), substantial
variability was observed, with both lower (900 mg; 16.8%) and
higher (2400, 2700 or 3600mg; 8.4%, 7.7% and 14.8%, respec-
tively) dose ceilings being selected. Overall, the distribution of
maximum doses differed significantly from a uniform pattern
(x*(7)=26.0, p<0.001), albeit with a small-to-moderate effect
size (Cramér's V=0.16), reflecting heterogeneity in dose escala-
tion strategies once treatment was established. Dose escalation
was generally performed on a weekly basis (p <0.001; Cramér's
V'=0.73), while biweekly or monthly adjustments were sel-
dom applied (Figure 4C). Most respondents reported not using
prolonged-release gabapentin formulations (p<0.001), noting
that these are not commercially available in Spain and therefore
standard immediate-release regimens are routinely employed
(Figure 4D). Gabapentin dosing frequency showed limited vari-
ability, with administration every 8h (three-times-daily) being
clearly the most common regimen, whereas 12-h and once-daily
schedules (24 h) were only rarely reported (Figure 4E).

For pregabalin, the most common starting doses were 25, 50 and
75mg/day (26.5%, 25.3% and 23.5%, respectively) (Figure 4F).
Higher initial doses were less frequently selected, with 100
and 150mg/day used in 8.2% and 15.3% of cases, respectively.
Overall, the distribution of initial pregabalin doses differed
significantly from a uniform pattern (}*(5)=89.2, p<0.001),
with a moderate-to-large effect size (Cramér's V=0.46). The
maximum doses most frequently prescribed were 300 and
600mg/day (38.5% and 32.7%, respectively) (Figure 4G). In con-
trast, only a small proportion of clinicians escalated treatment
up to 900 mg/day (3.8%). Overall, the distribution of maximum
pregabalin doses differed significantly from a uniform pattern
(x*(5)=105.5, p<0.001), with a moderate effect size (Cramér's
V'=0.37). Pregabalin titration was predominantly carried out
on a weekly basis (p <0.001; Cramér's V=0.78), similar to gab-
apentin, with slower titration schedules used only occasionally
(Figure 4H). The use of prolonged-release (retard) pregabalin
formulations was evenly distributed among clinicians, with
53.5% reporting their use and 46.5% reporting non-use (p = 0.523)

8of 15

European Journal of Pain, 2026

850807 SUOWWIOD @A FeaID 8|qed! dde ayy Aq pausenob are ssjolie YO ‘8sN JO Se|n. 10} Areiqi8uluQ A8]IM UO (SUORIPUCO-PUE-SWLBY/LICD" A3 | 1M ATe1q1jBUI [UO//SANY) SUORIPUOD PUe SWie 1 8u3 88S *[9202/20/72] Uo Akeiqiauliuo A8|1m ezoberez 8a peps.eAIUN Aq 9202 die/z00T 0T/10p/wi00 Ao 1w Areiqieul|uo//Sdny Wwoly papeojumoq ‘g ‘920z ‘67TZZesT



A INITIAL DOSE B MAXIMUM DOSE DOSE ESCALATION
HE 300
m 100 HE 600
Em 200 = 900
Z = 300 B 1200
[ =3 1800
2 -600 = 2400 HE Weekly BH Biweekly EE Monthly
H_-' . 900 BN 2700
< = 3600 D PROLONGED-RELEASE
m
< N 0% EEm 25% EE 50% EE 75% == 100%
(O] o Asymmetric
E 2 24h
8 12h
a 8h
0 10 20 30 40 50 60 70 80 E Yes B No
Number of responses
F INITIAL DOSE G MAXIMUM DOSE H DOSE ESCALATION
mm 25
Bl 50 -5
> m 150
= = 75 = 300
< = 100 B 450 .
M = 150 =1 600 El Weekly BH Biweekly EE Monthly
< Em 300 m 900
8 PROLONGED-RELEASE
E N 0% BN 25% Bl 50% Bl 75% B 100%
o Asymmetric
J ? 24 h
8 12h
o sn

B Yes

B No

Number of responses

FIGURE4 | Dosage patterns of antiepileptic drugs. (A-E) Gabapentin: Initial and maximum doses (mg/day), titration schedules, use of prolonged-

release drug formulations, and preferred dosing frequency. (F-J) Pregabalin: Initial and maximum doses (mg/day), titration schedules, use of

prolonged-release formulations, and preferred dosing frequency.

(Figure 41). Twice-daily administration (12h) was the prevail-
ing regimen, while once-daily (24 h) and three-times-daily (8 h)
schedules were much less frequent (Figure 47).

3.6 | Antidepressant Dosing Patterns

For duloxetine, the most frequently reported initial dose was
30mg/day (75.8%), followed by 60 mg/day (22.1%); higher doses
(=90mg) were seldom prescribed (Figure 5A). This distribu-
tion differed significantly from a uniform pattern (}*(2)=136.3,
p<0.001; Cramér's V=0.68) (Figure 5A). The most common
maximum doses prescribed were 60, 90 and 120 mg/day (33.3%,
24.8% and 32.6%, respectively), although a residual part of re-
spondents (2.1%) escalated up to 200mg/day (Figure 5B). This
pattern was statistically significant (y*(4)=56.1, p<0.001;
Cramér's V=0.36). Dose titration was usually performed on a
weekly basis (p<0.001; Cramér's V=0.65), with biweekly or
monthly adjustments used rarely (Figure 5C). Extended-release
formulations of duloxetine were not used in clinical practice as

they are not available (Figure 5D; p<0.001). The preferred ad-
ministration schedule was once daily (24h), while twice daily
(12h) or three times per day (8h) regimens were infrequent
(Figure 5E).

Venlafaxine was typically initiated at 75mg/day (57.6%)
(Figure 5F). Other doses including 10, 25, 37.5 and 150 mg/day
(10.9%, 7.6%, 9.8% and 10.9%, respectively) were less frequently
used when starting the treatment (}*(5)=96.0, p<0.001;
Cramér's V=0.43). The maximum dose most frequently pre-
scribed ranged from 150 to 225 mg/day (41.1% and 22.1%, respec-
tively; y*(5) =41.6, p<0.001; Cramér's V=0.29), with a minority
(8.4%) escalating to 300mg/day (Figure 5G). Weekly titration
was the predominant approach (p<0.001; Cramér's V=0.76),
while slower adjustments were scarce (Figure 5H). Prolonged-
release venlafaxine formulations were the most commonly pre-
scribed (57.9%; p=0.29), while immediate-release formulations
were used slightly less frequently. Venlafaxine was almost ex-
clusively administered once daily, with other dosing frequencies
being exceptional (Figure 5J).
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FIGURE 5 | Dosage patterns of antidepressants. (A-E) Duloxetine: Initial and maximum doses (mg/day), titration schedules, use of prolonged-
release formulations, and preferred dosing frequency. (F-J) Venlafaxine: Initial and maximum doses, titration schedules, use of prolonged-release
formulations, and preferred dosing frequency. (K-0O) Tricyclic antidepressants (amitriptyline): Initial and maximum doses, titration schedules, use
of prolonged-release formulations, and preferred dosing frequency.
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TABLE 2 | Association between clinical experience, expertise and prescribing behaviour.

p (Monte
Predictor Outcome x? df p (asymptotic) Carlo) Cramér's V
Years of prescribing Adherence to guidelines (yes/no) 6.91 6 0.329 0.309 0.13
experience
Years of prescribing First-line agent (top-ranked) 11.94 12 0.451 0.442 0.14
experience
Years of prescribing Tramadol as most frequent 1.70 3 0.636 — 0.09
experience 2nd/3rd-line choice (yes/no)
Frequency of NP Adherence to guidelines (yes/no) 3.07 6 0.800 0.778 0.08
management
Frequency of NP First-line agent (top-ranked) 25.41 12 0.013 0.023 0.20
management
Frequency of NP Tramadol as most frequent 1.36 3 0.714 0.727 0.08
management 2nd/3rd-line choice (Yes/No)

Note: Bold indicates statistically significant association. Chi-squared tests were used to assess associations between categorical variables. Monte Carlo p-values (5000

permutations) are reported when expected cell counts were <5 in >20% of cells. Effect sizes were estimated using Cramér's V.

Abbreviations: df, degrees of freedom; NP, neuropathic pain.

For TCAs (amitriptyline), most of the specialists initiated ther-
apy at 10mg/day (70.7%), with fewer professionals starting at
25mg/day (22.9%) or higher (50 mg/day; 4.3%) (Figure 5K).
This pattern was statistically significant (¥?(3)=155.4,
p<0.001; Cramér's V=0.61). Maximum prescribed doses
typically ranged between 25, 50 and 75mg/day (26.5%, 25.8%
and 20.5%, respectively), although some reported titrating up
to 100, 150 or 300 mg/day (9.1%, 5.3% and 3.8%, respectively)
(Figure 5L). Again, this pattern was statistically significant
(x*(7)=54.9, p<0.001; Cramér's V=0.29). Weekly escalation
was the standard practice (p <0.001; Cramér's V=0.64), with
biweekly or monthly adjustments rarely employed (Figure 5M).
Prolonged-release formulations were not prescribed as they
are not available (Figure 5N; p<0.001). Administration was
most often once daily (24h), typically at night, with twice-
daily dosing (12h) or three times per day (8 h) regimens rarely
used (Figure 50).

3.7 | Influence of Clinical Experience
and Expertise on Prescription Patterns

To explore whether clinical experience or expertise influenced
prescribing behaviour, inferential analyses were conducted as-
sessing the association between years of prescribing experience
and the frequency of NP management (expertise) with key clin-
ical decisions (Table 2). These included adherence to clinical
guidelines, selection of first-line agents, and preference for tra-
madol as a second- or third-line treatment.

Years of prescribing experience was not significantly asso-
ciated with adherence to clinical guidelines (x?(6)=6.91,
p=0.33), choice of first-line agent (y*(12) =11.94, p=0.45), or
preference for tramadol as the most frequently used second- or
third-line treatment (¥?(3) =1.70, p=0.64). In all cases, effect
sizes were small (Cramér's V ranging from 0.09 to 0.14), in-
dicating a limited influence of prescribing seniority on treat-
ment selection.

Similarly, the frequency with which clinicians managed patients
with NP was not associated with adherence to clinical guide-
lines (x?(6)=3.07, p=0.80) or with preference for tramadol as
a second- or third-line option (¥?(3)=1.36, p=0.71), again with
very small effect sizes (Cramér's V<0.10).

In contrast, a significant association was observed between the
frequency of NP management and the choice of first-line treat-
ment (}?(12)=25.41, p=0.013). This association remained sta-
tistically significant after Monte Carlo correction (p =0.023) and
was associated with a small-to-moderate effect size (Cramér's
V'=0.20), suggesting that clinicians with greater exposure to
NP may adopt distinct first-line prescribing strategies compared
with those managing such patients less frequently.

4 | Discussion

This nationwide survey provides an updated overview of anal-
gesic prescribing patterns, decision-making criteria, and dosage
practices for NP among Spanish pain specialists. Consistent
with the study objectives, our findings reveal moderate satis-
faction with available pharmacological options, a strong reli-
ance on clinical experience, partial adherence to international
guidelines, and a heterogeneous approach to drug selection and
treatment adjustment. Importantly, this study highlights that
tolerance, which typically develops after 3-12months of treat-
ment, has been poorly documented. These findings have direct
clinical implications, as they highlight specific gaps between
guideline recommendations and real-world prescribing pat-
terns, thereby identifying clear opportunities to optimise phar-
macological decision-making, improve dosing strategies, and
promote more evidence-aligned management of neuropathic
pain in specialised care.

The modest satisfaction reported by most pain specialists is con-
sistent with the limited efficacy of pharmacological therapies
documented in randomised controlled trials and meta-analyses,
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where fewer than 40% of patients achieve clinically meaning-
ful pain relief with monotherapy (Finnerup et al. 2015; Moore
et al. 2009, 2014; Soliman et al. 2025). Our data confirm that this
gap between expected and real-world treatment effectiveness re-
mains a central concern for specialists in Spain.

Prescribing decisions were predominantly guided by clinical
experience, followed closely by adherence to guidelines. This
finding is consistent with surveys conducted in other European
countries: for example, in France, many general practitioners
are aware of NP guidelines, but adherence remains low in prac-
tice, likely due to prioritisation of personal experience (Martinez
etal. 2014; Rault et al. 2025). In Belgium, conventional analgesics
such as paracetamol and NSAIDs continue to be the most fre-
quently prescribed for NP, compared to guideline-recommended
treatments (antiepileptics, antidepressants, weak opioids) that
are under-utilised (Hans et al. 2007). Such reliance on personal
experience may reflect the perceived limitations of standardised
algorithms in complex comorbid populations commonly treated
in pain units.

Guideline adherence was reported by slightly more than half
of respondents, with NICE (NICE 2013), specialist evidence-
based guideline (Dworkin et al. 2007), and NeuPSIG (Finnerup
et al. 2015; Soliman et al. 2025) being the most frequently cited.
However, the relatively low overall uptake of these guidelines
suggests a need for stronger dissemination strategies, national
consensus recommendations or locally adapted protocols to
bridge the gap between evidence and practice, as emphasised in
a recent position paper calling for improved translation and im-
plementation of best evidence in pain management (Pickering
et al. 2025).

In terms of drug selection, gabapentinoids, followed by TCAs and
duloxetine were the most frequently chosen first-line options, in
line with international guidelines (Attal et al. 2010; Finnerup
et al. 2015; NICE 2020; Soliman et al. 2025). However, the con-
tinued high use of TCAs indicates that traditional prescribing
habits remain influential, despite their less favourable safety and
tolerability profile (Attal et al. 2010; Gustavsson et al. 2013; Attal
and Bouhassira 2015; Moore et al. 2015). Tramadol emerged as
the most frequently selected second-line therapy, a finding that
mirrors European practice and is consistent with EFNS (Attal
et al. 2010), NeuPSIG (Soliman et al. 2025) and LONTS recom-
mendations (Sommer et al. 2020), but that contrasts with recent
NICE guidance which discourages routine opioid (including tra-
madol) use in NP (NICE 2020). This discrepancy with recent
NICE guidance may reflect differences between European and
Anglo-Saxon approaches to so-called ‘weak opioids’, with tra-
madol historically perceived in many European settings as a
transitional or comparatively safer option. In addition, limited
access to multidisciplinary and non-pharmacological pain man-
agement strategies, as well as concerns regarding tolerability
or contraindications of first-line agents, may further contribute
to reliance on tramadol in routine practice. While these factors
cannot be directly assessed in the present survey, their consid-
eration is important for interpreting real-world prescribing pat-
terns and informing future policy and guideline implementation
efforts. The preference for pregabalin over gabapentin as the
antiepileptic of choice is consistent with prescribing trends ob-
served in France (Soeiro et al. 2025). Moreover, recent findings

in the United Kingdom show that pregabalin prescribing contin-
ues to rise despite regulatory restrictions, while gabapentin pre-
scription has levelled off (Connelly 2024). In contrast, other data
show that gabapentin has historically predominated and that
pregabalin prescription was later and less marked (Ashworth
et al. 2023). In Denmark prescribing rates for both analgesics are
broadly similar (Pottegérd et al. 2025). These patterns highlight
how regional differences in availability, cost, and prescriber per-
ceptions have influenced gabapentinoid selection.

To our knowledge, previous clinician surveys have not quan-
tified the phenomenon of tolerance in NP pharmacotherapy.
Current guidelines emphasise periodic reassessment of pharma-
cological effectiveness due to the potential waning benefit over
time (Finnerup et al. 2015; NICE 2020). Furthermore, opioid
tolerance is well-documented (Sommer et al. 2020). Our find-
ings therefore add novel, practice-based estimates of perceived
tolerance that may develop over 3-12months following analge-
sic prescription. Although underexplored in clinical trials, this
tolerance may contribute to treatment dissatisfaction and high
rates of therapy modification. The most frequent management
strategy was dose escalation, which raises concerns regarding
tolerability and potential safety risks. This highlights an urgent
need for systematic evaluation of tolerance, as its recognition
and characterisation could substantially improve clinical prac-
tice and inform future guideline recommendations.

Dosing patterns revealed substantial variability, particularly
in the titration and ceiling doses of gabapentinoids and anti-
depressants. While most responding pain specialists followed
guideline-based initiation strategies, a considerable proportion
prescribed outside the ranges typically evaluated in clinical
trials. Similar heterogeneity has been reported in literature.
For instance, studies describe common use of low initial doses
in clinical practice (Kamble et al. 2017), while flexible-dose
trials suggest that higher pregabalin doses can improve out-
comes (Serpell et al. 2017). Furthermore, meta-analysis data
indicate that intermediate gabapentin treatment programmes
may achieve the best balance of efficacy and tolerability (Tsai
et al. 2023). Narrative reviews likewise emphasise the broad
therapeutic ranges used for antidepressants such as amitrip-
tyline, duloxetine, and venlafaxine (Catalisano et al. 2024).
Importantly, dose titration has been linked to better adherence
and persistence in pregabalin-treated patients, highlighting the
value of physician awareness of dose recommendations and pa-
tient education on titration (Yeh et al. 2021). Collectively, these
findings underscore the need for analgesic harmonisation and
education about optimal dosing strategies.

In this context, our data suggest a systematic tendency to pre-
scribe gabapentin at doses well below those commonly asso-
ciated with optimal analgesic efficacy in neuropathic pain.
This observation is consistent with previous real-world studies
reporting mean or median daily gabapentin doses of approxi-
mately 800-900mg, substantially lower than the therapeutic
ranges evaluated in randomised clinical trials (Gore et al. 2007;
Johnson et al. 2013; Raouf et al. 2017). Such prescribing patterns
support the concept of a potential ‘pseudo-resistance’, whereby
apparent treatment failure may arise not from intrinsic lack of
drug efficacy, but from sub-therapeutic dosing in routine clinical
practice. Capsule burden, tolerability concerns, and adherence
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issues are likely contributors to this phenomenon, particularly
in chronic treatment settings where dose escalation is required.
In this regard, the limited availability of prolonged-release ga-
bapentin formulations in Spain may represent an additional
structural barrier to dose optimisation, with potential implica-
tions for both treatment effectiveness and persistence. From a
health-policy perspective, improved access to prolonged-release
gabapentin formulations could facilitate dose optimisation, re-
duce pill burden, and potentially mitigate pseudo-resistance in
neuropathic pain management. The incorporation of inferential
analyses adds complementary value by identifying associations
between clinicians' experience, neuropathic pain caseload, and
pharmacological treatment choices, thereby enhancing integra-
tion between the descriptive findings and the broader interpre-
tative framework.

Beyond its national scope, this survey has relevant implications
for the international pain community. The patterns observed in
Spain are unlikely to represent an isolated situation and may
reflect challenges shared by other European and international
healthcare systems. In this context, our findings may serve as
a benchmark for comparing prescribing practices and guideline
adherence across countries. Identifying similar gaps elsewhere
would support the existence of common barriers to evidence-
based implementation and highlight the need for coordinated
educational and policy strategies to improve NP management.

4.1 | Strengths and Limitations

This study has several strengths, including the participation of a
well-defined national sample of pain specialists, comprehensive
coverage of prescribing behaviours, and detailed exploration of
real-world practices that are not usually captured in randomised
trials. However, important limitations must be considered. The
survey was conducted during the annual congress of the Spanish
Pain Society but also disseminated through the Society's official
communication channels. It is likely that most of the target audi-
ence were members of the Society, but this cannot be confirmed.
The voluntary nature of participation introduces potential selec-
tion bias, which could lead to overrepresentation of clinicians
with a stronger interest in NP or greater familiarity with guide-
lines, which could inflate estimates of adherence. Although
changing the IP address could theoretically enable repeated
entries of the survey, we consider this risk minimal consider-
ing the length of the survey, its voluntary nature, and the ab-
sence of incentives to intentionally provide duplicate responses.
Reliance on self-reported data carries risks of recall and social
desirability bias, which could lead to underreporting of practices
that deviate from recommendations. Moreover, the absence of
patient-level outcomes precludes evaluation of the actual clini-
cal effectiveness of reported prescribing strategies, which limit
interpretation of their impact. Furthermore, because the survey
did not capture patient-level clinical characteristics, interpreta-
tion of prescribing patterns cannot be stratified by neuropathic
pain subtype or clinical complexity, thus limiting the granularity
of our conclusions. Also, the survey focused exclusively on ther-
apeutic approaches and did not consider whether the diagnosis
of neuropathic pain was definitive. Noteworthy, the scarcity of
neurologists is a defining characteristic of the Society's member-
ship (and likely of many Pain Units) (Polo-Santos et al. 2021).

Finally, the exclusive focus on pain specialists increases the
relevance of the findings for specialised units but reduces their
generalisability to primary care or broader healthcare contexts.
Also, given the exploratory nature of this survey, multiple statis-
tical tests were performed without formal adjustment for mul-
tiple comparisons; therefore, the reported p-values should be
interpreted cautiously and primarily as hypothesis-generating
rather than confirmatory.

5 | Conclusion

This survey highlights the variability and partial alignment of
NP management in Spain with international recommendations.
While gabapentinoids, followed by TCAs and duloxetine, remain
central to therapy, reliance on personal experience, frequent use
of tramadol, and the widespread recognition of tolerance illustrate
the challenges of translating evidence into practice. Our findings
support the need for national consensus guidelines, educational
initiatives, and further research into poorly understood clinical
phenomena such as tolerance, in order to harmonise care and im-
prove outcomes for patients with NP.
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