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Background: Characterization of the prognostic variables for persistent neuropathic pain (PNP)
remains incomplete despite multiple articles addressing this topic. To provide more insight into the
recovery and prognosis of neuropathic pain, high-quality data are required that provide information
about the predictors that contribute to the development of PNP.

Objective: To determine the methodological quality of studies about predictors for PNP and to
summarize findings of predictors found in high-quality studies.

Study Design: A systematic review.
Setting: VU University Medical Center, Amsterdam, The Netherlands.

Methods: Studies were identified by searching the electronic databases PubMed, Embase, and
Cochrane Library. Methodological quality of each article was independently assessed by 2 reviewers.

Results: Forty-six relevant studies were identified, classified into 4 different neuropathic pain (NP)-
syndromes: postherpetic neuralgia (n = 35), radicular pain and sciatica (n = 3), postsurgical pain (n
= 6), and other types of NP (n = 2). Seven studies were of high quality. The 3 high-quality studies
found for PHN reported male gender, older age, smoking, trauma at the site of lesion, missed antiviral
prescriptions, higher acute pain severity, higher rash severity, more neuropathic characteristics, shorter
rash duration, and a lower health status as predictors for PNP. For persistence of radicular pain one
high-quality study reported negative outcome expectancies, pain-related fear of movement, and
passive pain coping as predictors for PNP. Psychological distress, acute pain, breast cancer surgery,
higher body mass index, area of secondary hyperalgesia, neuropathic characteristics, hypoesthesia,
and hyperesthesia were found to be predictive for postsurgical pain in 3 high-quality studies.

Limitations: Some publications may have been missed during literature search. The low-quality
of the studies could be the result of an incomplete description of their methods.

Conclusions: High-quality studies mainly assessed factors related to disease functions and
structures. Due to shortcomings in methodological quality and limited areas of predictor selection,
there is a need for high-quality studies focusing on predictor measurement, statistical analysis and
the use of a standardized set of predictors.

Key words: Neuropathic pain, persistent pain, systematic review, literature search, predictors,
quality assessment, ICF-model
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ersistence of neuropathic pain (NP) constitutes
a considerable problem in current medical
practice. NP, which is defined as pain arising as
a direct consequence of a lesion or disease affecting

the somatosensory system (1), is characterized by
spontaneous pain with abnormal sensory symptoms
(2-4). Both stimulus-evoked pain, which includes
hyperalgesia and allodynia to mechanical or thermal
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stimulation, and stimulus-independent pain, such as
spontaneous pain described as shooting, lancinating,
or burning (2,3,5), can occur. In 6 — 8% of the general
population acute NP leads to persistent neuropathic
pain (PNP) (6), impairing health-related quality of
life and physical and mental health of patients (6,7).
Different NP syndromes underlie PNP, such as post-
herpetic neuralgia (PHN), diabetic neuropathy, spinal
cord injury, and post-traumatic neuralgia (2,4,6,8), but
also precipitating factors, such as alcohol dependence,
drug abuse, and the activity of chemokines, have been
described in this context (9). Appropriate treatments
targeting modifiable factors in high-risk patients could
help prevent its persistence. However, knowledge about
(modifiable) factors that contribute to the persistence
of NP is lacking, which makes NP-treatment a challenge
for health care (10).

To provide more insight into the recovery and prog-
nosis of NP, high-quality data that provide information
about the predictors that contribute to the develop-
ment of PNP, is required. Information about predictors
for PNP is available for several NP-disorders, such as
PHN and post-thoracotomy pain. Earlier, by means of
a Delphi-survey, we asked experts in the field of NP to
give their opinion about potential predictors for PNP in
general. Mainly psychological factors and factors relat-
ed to sensory disturbances were considered important
(11). Also, recently, we provided a general overview
of predictors for development of PNP described in the
literature (12). Without applying any quality weighting,
the most common predictors for the development of
PNP were older age, psychological factors, higher pain
intensity, and sensory signs and symptoms. However, a
quality-based appraisal of studies reporting predictors
for PNP has not been performed yet. Therefore, we per-
formed this systematic review of the literature with the
aim of determining the methodological quality of the
studies on predictors for PNP and summarizing findings
on predictors found in high-quality studies.

METHODS

Search Strategy

Studies were identified by searching the electronic
databases PubMed, Embase, and Cochrane Library.
Searches were restricted to English, French, German,
and Dutch languages. Searches were conducted from
the inception date of the databases to November 2014.
The following search terms were used to search all da-
tabases: chroni*; persist*; neuropath*; neuralgi*; pain;

prognos*; and predict*. For PubMed the following
terms were added: epidemiologic studies; prevalence;
incidence; risk; causality; and etiology. For full electron-
ic search strategies, see Supplementary Table 1. One
reviewer (SB) scanned the titles and abstracts and iden-
tified potentially relevant articles to be retrieved. Full-
text copies were obtained where there was uncertainty.
Reference lists of retrieved articles were screened for
additional articles.

Inclusion and Exclusion Criteria

Studies were selected when the aim of the study
was to determine predictors for persistence of pain in
patients with NP syndromes aged 18 years or older. We
searched for all possible predictors associated with persis-
tence of pain. Studies were excluded when the complaint
of patients under study was not exclusively specified as
neuropathic, and when only the efficacy of drugs was
investigated as possible predictor of PNP. Also studies
about phantom limb pain were excluded. Furthermore,
animal studies, reviews, and case reports were excluded.
Persistence of NP was accepted in case the outcome of
the study was pain. Since there is inconsistency about the
definition of persistent pain, we did not define a cut-off
point for the start of persistent pain in advance. Also we
did not discriminate between definitions and diagnostic
tools used to define (neuropathic) pain.

Quality Assessment

Methodological quality evaluation was performed
by 3 reviewers (SB, MP, MH), whereby each article was
independently assessed by 2 reviewers following the cri-
teria of the “Quality Assessment of Reports of Prognos-
tic Studies” form, described by Veerbeek et al (13). This
checklist consists of 27 items investigating 6 major risks
of bias: study design, study attrition, predictor measure-
ment, outcome measurement, statistical analysis, and
clinical performance/validity. For the complete checklist
including explanations for scoring individual items, see
Supplementary Table 2. Each item was graded positive,
negative, or partial/unknown. Per domain, a low risk
of bias was arbitrarily considered when > 75% of the
items within the domain were scored positive (13). The
total score was the sum of all items graded as positive,
with a maximum of 27 points. To determine the influ-
ence of the methodological quality of the studies on
the reported predictors, predictors out of studies with a
total score of > 20 points (75% of the maximum score),
were compared to predictors out of studies with a total
score of > 13 points (50% of the maximum score). For
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the purpose of this study which focused on high-quality
articles, information about low-quality studies is pro-
vided in Supplementary Table 3. Reviewers performing
the assessments were not blinded to author names,
institutions, or journal of publication. Discrepancies in
quality ratings between reviewers were resolved during
a consensus meeting. All percentages were rounded to
the nearest whole number.

Data Extraction

One reviewer (SB) extracted the following data
from the included studies: study population, gender
and age, study design, NP disease, definition of (persis-
tent) NP, duration of follow-up, and statistical analysis
used. Effect sizes as odds ratios (OR), hazard ratios
(HR), relative risks (RR) and prevalence ratios (PR), 95%
confidence interval, and measurement tool of reported
predictors were also extracted when available. In some
cases the effect size was not available, but sufficient
other data existed (Beta, standard error) to calculate
the effect size and associated confidence intervals. A
factor was considered to be a predictor where there was
a significant effect or where the authors described this
as such. A factor was considered to be a non-predictor
where the effect was not significant.

In the results section, the extracted predictors
will be described according to the different follow-up

periods where these were provided in the articles.
To categorize predictors in different levels of human
functioning, we used the International Classification
of Functioning, Disability and Health (ICF) model as a
framework (14,15).

REesuLTs

Study Inclusion

In total, 2,434 eligible articles were found. Search-
ing the reference lists of these articles, an additional
162 articles were retrieved. There were 2,459 articles
excluded because the article was a review, the study
population was not specified as NP patients, the ar-
ticles did not assess predictive factors, or the article was
in a language other than English, French, German, or
Dutch. The full texts of the remaining 137 studies were
examined. Finally, 46 studies met the inclusion criteria
and were included in this systematic review, comprising
7 randomized controlled trials (RCTs), 32 prospective
studies, 4 retrospective studies, and 3 cross-sectional
studies. The other 91 articles were excluded because
the study population was not specified as NP patients,
the article did not assess predictive factors for PNP, the
study was performed with children, or because the
article was a review. For details of article selection, see
Fig. 1.

Total

Records identified through database searching:
(Pubmed n=1633; Cochrane n=405; Embase n=814)

n=2852

r

n=2434

Records after duplicates removed

Additional articles
found

!

n=162

Records screened
n=2596

Records excluded
n= 2459

r

n=137

Full-text articles assessed foreligbility

Articles excluded
n=91

r

Finalincluded studies
n=46
r r A
RCT's Prospective studies Retrospective studies Cross-sectional
n=7 n=32 n=4 n=3

Fig.1. Flow diagram of included studies.
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Study Characteristics

The number of participants included in the 46
identified studies ranged from 19 (16) to 3,312 (17),
with a total of 19,394 participants. The identified ar-
ticles can be classified into 4 different NP-syndromes:
PHN (35 studies), radicular pain and sciatica (3 studies),
postsurgical pain (post-thoracotomy pain, persistent
postsurgical pain, and post-mastectomy pain syndrome)
(6 studies), and other types of NP (2 studies about PNP
after oxaliplatin neurotoxicity and complex regional
pain syndrome). Eight studies provided a specified defi-
nition of NP (17-24).

The definition of PNP and follow-up duration var-
ied between studies. In 7 studies a specific pain inten-
sity (with a validated pain scale) (19,21,25-29) was used
to define PNP, whereas other studies used a specific
pain duration. The follow-up duration between stud-
ies ranged from one month (19,30-34) to 9 years (35);
a follow-up duration of 3 months was most frequently
used (16,22,24-26,28,29,32,36-42). In 3 studies the dura-
tion of follow-up was not specified (17,43,44).

Quality Assessment

Table 1 shows the quality scores on each item as
well as the total scores of each study. As none of the
articles addressed the quality criterion “external valida-
tion,” this criterion was excluded from further analyses.
Most studies had a high risk of bias; the median meth-
odological quality score for the evaluated studies was
14 points (SD 4.3), with a range of 6 to 22 points. Seven
(15%) of the 46 studies were of high methodological
quality (score > 20 points) (21,22,29,33,36,45,46).

Study Design

Half of the included studies properly described the
sampling frame and recruitment procedure. Both inclu-
sion and exclusion criteria were reported by 45% of the
studies. The baseline characteristics of gender, age, and
pre-existing pain were described in 72% of the studies.
In 80% a prospective design was used. Of the included
studies, 39% received a positive score on > 75% of the
items in the domain “study design.”

Study Attrition

In 67% of the included studies the number of
patients lost to follow-up was reported and did not ex-
ceed 20% of the study population. Reasons for loss to
follow-up were reported in 46% of the studies. In case
of missing values, 22% used an appropriate method to
deal with missing data. Overall, 20% of the included

studies received a positive score on > 75% of the items
in the domain “study attrition.”

Predictor Measurement

Seventy-one percent of the identified studies clear-
ly described all candidate predictors and 59% measured
one or more candidate predictors with a valid and
reliable method. Only 33% stated cut-off points with
rationale for all possible predictors. In total, 41% of the
included studies received a positive score on > 75% of
the items in the domain “predictor measurement.”

Outcome Measurement

A clear definition of the outcome of interest
was stated in 94% of the studies. A valid and reliable
method for measuring the outcome was used in 57%,
as well as the use of a coding scheme and cut-off points.
For the domain “outcome measurement,” 59% of the
articles scored positive on > 75% of the items.

Statistical Analysis

In 44% of the articles the strategy for model build-
ing was described. A sufficient sample size was seen in
37% of the included studies. Only in 22% of the articles
was the univariable analysis shown, while 50% properly
presented the multivariable model with point estimates
and confidence intervals. The domain “statistical analy-
sis” received a positive score on > 75% of the items in
only 15% of the included studies.

Clinical Performance/internal Validity

Clinical performance was tested in 20% of the
identified articles, while only 4% used appropriate
techniques to assess internal validity. None of the
articles validated the model in a second independent
group of patients. None of the studies scored positive
on > 75% of the items in this domain.

Predictors for Persistent Neuropathic Pain

The main characteristics (predictors, non-predic-
tors, and effect sizes) of the high-quality studies can be
found in Table 2. (For information about low-quality
studies see Supplementary Table 3. Not all references
in the Supplementary Table 3 are included in the main
article. Therefore, see Supplementary Table 3 for addi-
tional references of low quality studies).

Predictors for Persistent Neuropathic Pain in High-
Quality Studies

Seven high-quality studies were identified
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(21,22,29,33,36,45,46). Three of them, Bouhassira et
al (36), Opstelten et al (29), and Parruti et al (33), de-
scribed predictors for PHN at 3 (29,36) months follow-
up and one and 3 (33) months follow-up. They found
older age, male gender, current or former smoker,
trauma at the site of lesion 6 months before enroliment
(defined as any type of trauma at the site of lesions,
such as contusions, burnings, wounds, poly-traumas
involving the reactivation site, recalled by the patient),
more neuropathic characteristics (a positive Douleur
Neuropathique 4 questionnaire (DN4) test), missed
antiviral prescription, lower health status, higher acute
pain severity, and shorter rash duration to be predic-
tive. These predictors can be divided over the catego-
ries personal factors, environmental factors, functions
and structures, and health-related quality of life of the
ICF-model. Older age and a higher acute pain severity
were found to be predictors in all 3 studies.

One identified high-quality study was found for
lumbosacral radicular syndrome (45), which described
negative outcome expectancies, pain-related fear of
movement, and passive pain coping as predictors for
PNP after 6 months. All these predictors fell in the psy-
chological category and can therefore be classified as
personal factors.

Three high-quality studies were found in the area
of postsurgical pain (21,22,46). Masselin-Dubois et al
(22) reported pain at 2 days (defined as pain higher
than 3 on the Visual Analogue Scale [VAS]) and breast
surgery compared to knee surgery as predictors for PNP.
In the study of Martinez et al (46), the area of second-
ary hyperalgesia at 48 hours and neuropathic character-
istics were revealed to be predictive factors. Johansen
et al (21) found psychological distress and a higher
body mass index, hypoesthesia, and hyperesthesia to
be predictive for persistent postsurgical pain. Nearly
all predictors for postsurgical NP fall in the ICF-domain
functions and structure. Only psychological distress is a
personal factor.

In total, 34 possible predictors were evaluated, of
which 18 were found to be a significant predictor in the
ICF-domains personal factors (7), environmental factors
(2), functions and structure (8), and participation and
health-related quality of life (1). Only higher acute pain
severity was frequently reported as a predictor (in 4 out
of 7 studies) and female gender was frequently found
to be a non-predictor (evaluated in 4 out of 7 studies).
However, the evaluated predictors show small effect
sizes.

Comparison of Predictors and Non-Predictors
Between High- and Low-Quality Studies

In total, 140 possible predictors were measured in
39 low-quality studies. Of these, 53 were found to be
a significant predictor. For PHN, most predictors were
found in the ICF-categories personal factors and func-
tions and structure, with mainly PHN-specific factors in
the last category. The emphasis of other NP-syndromes
is directed more towards psychological factors (ICF-
category personal factors).

Due to the small number of high-quality studies (n
=7, 15%) evaluated in this review, the large diversity
of predictors, and the fact that most predictors were
only evaluated in one study, no clear comparison can be
made between low- and high-quality studies. However,
based on absolute numbers of evaluated predictors,
the predictors chosen to be evaluated in high-quality
studies were predominantly in the domain of personal
factors, whereas in low-quality studies the focus was
mainly directed towards functions and structures. In
both high- and low-quality studies the categories ac-
tivities, participation, and health related quality of life
received less attention.

For both high- and low-quality studies, older age
was consistently found in most studies to be a predictor
for PNP (in 2 out of 3 high-quality studies and in 20 out
of 29 low-quality studies). Also higher acute pain sever-
ity was frequently assessed and found to be a predictor
in 2 high-quality studies and in 15 out of 20 low-quality
studies.

The Influence of Methodological Quality

The results described above were based on studies
that reached the level of 75% of the maximum quality
score. To determine whether methodological quality
would influence the number and type of predictors, we
also evaluated the outcome (number and type of pre-
dictors) using a lower cut-off point for methodological
quality (50% of the maximum quality score). In this case,
18 additional studies could be added as high-quality
(16,23,25-28,32,37-39,41,44,47-52), which resulted in a
total of 25 high-quality studies (Supplementary Table
3) wherein 130 different predictors were considered, of
which 48 were reported to be statistically significant.
Most of these predictors fell in the ICF-domain func-
tions and structure (23), followed by personal factors
(17), environmental factors (5), and participation and
health-related quality of life (3). When these predictors
were compared to the already described predictors in

www.painphysicianjournal.com

441



Pain Physician: September/October 2015; 18:433-457

Table 1, the areas of the ICF where predictors were
found remain equal, although the focus moved to func-
tions and structure. However, the evidence of older age
and acute pain severity to be predictive factors for PNP
is strengthened.

Discussion

The aim of the present review was to provide a
systematic overview of predictors for PNP. Only 7 in-
cluded studies were of high quality, which resulted in
10 predictive factors for PHN (older age, male gender,
smoking, trauma at the site of lesion 6 months before
enrollment, missed antiviral prescriptions, higher acute
pain severity, more neuropathic characteristics, higher
rash severity, shorter rash duration, and lower health
status), 3 predictors for persistence of radicular pain
(negative outcome expectancies, pain-related fear of
movement, and passive pain coping) and 8 predictors
for postsurgical pain (psychological distress, higher
body mass index, pain at 2 days (VAS > 3), breast cancer
surgery compared to knee surgery, area of secondary
hyperalgesia at 28 hours, neuropathic characteristics,
hypoesthesia and hyperesthesia). Although these pre-
dictors were found to be related with the occurrence
of PNP, most of them have shown low effect sizes which
limits their use in the prediction of PNP. Furthermore,
more high-quality studies for each NP-disorder are war-
ranted to compare predictors across different disorders.
Additionally, the small number of high-quality studies
identified prohibits generalization of these results to
NP in general. The knowledge of predictors for PNP
may improve treatment of NP when these predictive
factors can be modified and targeted for treatment.
Of the predictors found in this review, smoking, higher
acute pain intensity, psychological factors, higher body
mass index, and health status can be considered modifi-
able factors.

To answer the question whether methodological
quality influences the outcome, we lowered the cut-off
score for high-quality to 50% of the maximum quality
score which resulted in 18 more high-quality studies.
This lower cut-off point resulted in a higher number
of predictors in the ICF-domain functions and structure
instead of personal factors, and a strengthening of the
evidence for older age and a higher acute pain severity
as predictive factors for PNP.

Only 7 out of 46 studies were assessed as high-
quality. The main methodological limitations in the
included articles were related to study attrition, predic-
tor measurement, statistical analysis, and clinical per-

formance. The criterion external validation appeared to
be the only item that was not scored positive in any of
the studies, which suggests that this criterion is prob-
ably inapplicable or at least very difficult to apply in
prognostic studies of pain. The outcome measurements
were best described and analyzed, although there was
a large heterogeneity with regard to the duration of
follow-up and follow-up measurement. We found con-
siderable inconsistency with regard to the definition of
NP between studies. Furthermore, in 2008 this defini-
tion was revised by Treede et al (1), but the few stud-
ies included in this review which were published after
this period did not incorporate this new definition. For
instance, definitions used were “the presence of docu-
mented sensory symptoms in the zoster dermatome”
(19), "intense leg pain in an area served by 1 or more
spinal nerve roots and is occasionally accompanied by
neurological deficits” (23), “low back pain radiating be-
low the knee” (17), “a S-LANSS score (Leeds Assessment
of Neuropathic Symptoms and Signs) of twelve or more”
(24), and "objective sensory loss with distal distribution
at the feet or hand associated with mild symptoms of
limb” (18). Also, the cut-off point for persistence of NP
differs between studies, which makes it difficult to com-
pare the individual predictors. For instance, a factor can
be a predictor for PNP after 6 months but not after one
month. For example, PHN is usually seen as persistent
at 3 months after a rash onset (26,53), but some studies
limit their follow-up measurement to 30 days, there-
fore the classification “persistent” may be questionable
in these cases (19). Considering these shortcomings,
there is a need for improvement of methodological
quality of future prediction studies. A standardized use
of the revised definition and an overall improvement of
statistical analysis specified to prediction research may
improve the quality of these studies in the future.
Regarding the ICF-domains, personal factors and
functions and structures were most frequently exam-
ined as predictors and non-predictors. However, the
personal factors older age, male gender, and smoking
were either found to be a predictor in high-quality stud-
ies, while female gender found to be a non-predictor
in high-quality studies but was frequently considered
predictive in low-quality studies. Activity, participation,
and quality of life related factors were least frequently
investigated. Reasons for the lack of predictors in these
categories could be that authors consider these catego-
ries more as an outcome of pain rather than a trigger
for persistence of pain and the fact that these factors
are more difficult to measure. Therefore, more research
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has to be performed to evaluate in what extent factors
like health-related quality of life, participation, and
physical activity can be considered predictors for PNP.
Furthermore, lifestyle related factors were also infre-
quently evaluated. Smoking was reported as predictive
factor in only one high-quality study. In low-quality
studies, body mass index was researched once but was
not found significant, and smoking twice. This suggest
that smoking and a higher body mass index may have
an influence on the persistence of NP, but more research
has to reveal the extent of this influence.

The large number of predictive studies in the field
of PHN identified in our review shows the interest of
predictive factors in research on this syndrome. How-
ever, this large number of studies could be the result
of a higher incidence of PHN compared to other NP-
disorders (54) or because of the more uniform diagnosis
of PHN. The limited amount of studies aiming to find
predictors for the development of other NP syndromes
indicates that still a lot of work has to be done in this
area. A number of prediction studies in the field of per-
sistent pain in general are available, but are not, or are
only partly, directed at NP (55-58).

Limitations

This review has several limitations. First, there is a
possibility that some publications were missed during
the literature search due to poor indexing of predictor
studies or publication bias. Second, only one reviewer
performed the literature search. Also, several studies
show predictive factors for treatment response in pa-
tients with different NP syndromes (59-62). However,
these studies were also excluded in this review because
the studied patients already had persistent pain at the
start of the study. Studies about postoperative pain syn-
dromes were included, of which pain could be mixed
(both neuropathic and nociceptive). Finally, the quality
ratings are based on apparent quality as described in
the articles, which means that a study could have used
high-quality methods but not described it as such in the
publication. Furthermore, the fact that we excluded the

quality criterion external validation from the quality list
does not mean that this criterion is not important in
prediction research. In fact, external validation should
ideally be conducted to determine the generalizability
of the prognostic model. The checklist used to deter-
mine the quality of the studies also needs a critical
note. The development of a valid and reliable checklist
for prognostic studies is still in progress. The checklist
of Veerbeek et al (13) is suitable for prognostic stud-
ies and therefore used in the present review. However,
their checklist was based on prior systematic reviews of
prognostic studies mainly in patients with stroke and
was adopted to be used for prognostic models for pain
patients.

ConcLusION

A large number of studies have been performed
in search of predictors for persistence of NP, although
mainly of low-quality and in the area of PHN. High-
quality studies are therefore warranted for PHN as well
as for other NP-disorders. Improvement is required with
regard to the assessment of predictors, the statistical
analysis, and clinical performance. Furthermore, the
revised definition of NP should be used consistently.
The results show that predictors and non-predictors are
now mainly focused on personal factors and functions
and structure, with indications for differences between
high- and low-quality studies. Therefore, with the use
of a standardized set of predictors in all ICF-domains
the predictive value of activities and participation can
also be assessed. Although health-related quality of life
is frequently used as an outcome factor of NP, this fac-
tor may also be related to persistence of NP and there-
fore should be evaluated in future prediction research.
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Supplementary Table I: Search strategies in all databases

Search in PubMed (MEDLINE)

(chroni*[tiab] OR persist*[tiab] OR (chronic disease[mesh]))

(neuropath*[tiab])
(neuralgia[mesh] OR neuralgi*[tiab])
(pain*[tiab] OR pain[mesh])

((((("Epidemiologic Studies"[mesh] OR risk[mesh]) OR prognosis[mesh] OR prognos*[tiab]) OR predict*[tiab]) OR (Prevalence[mesh]
OR Epidemiology[mesh] OR epidemiology[subheading])) OR incidence[mesh]) OR (causality[mesh] OR etiology[subheading])

case reports[pt]

review|[pt]

((1 AND 2 AND 4) OR (1 AND 3))
8 AND 5

(8 AND 5) NOT (animals[mh] NOT humans[mh]))

10 NOT (6 OR 7)

10 NOT (6 OR 7) Limits: English, French, German, Dutch

Search in Embase
neuralgia/exp
neuralgi*:ab,ti
neuropath*:ab,ti
persist*:ab,ti
chroni*:ab,ti
pain/exp
pain*:ab,ti
prediction and forecasting/exp
predict*:ab,ti
prognosis/exp
prognos*:ab,ti

((((4 OR 5) AND 3) AND (6 OR 7)) OR ((1 OR 2) AND (4 OR 5)))

(12 AND (8 OR9 OR 10 OR 11))

Search in Cochrane
chroni*:ti,ab,kw
persist*:ti,ab,kw
neuropath*:ti,ab,kw
neuralgi*:ti,ab,kw
pain*:ti,ab,kw

(((1 OR2) AND 3 AND 5) OR (4 AND (1 OR 2)))

444

www.painphysicianjournal.com



Predictors of Persistent Neuropathic Pain

Supplementary Table II: Quality assessment of reports of prognostic studies (1)

OUTCOME STRATEGIES

[ SCALE | CRITERIA

Study design

D1 Source population and recruitment Y/N/? Positive when sampling frame (e.g. hospital-based, community-based, primary
care) and recruitment procedure (place and time-period, method used to identify
sample) are reported.

D2 Inclusion and exclusion criteria Y/? Positive if both the inclusion and exclusion criteria are explicit described.

D3 Important baseline key Y/? Positive if the following key characteristics of the sample are described: gender,

characteristics of study sample age, pre-existing pain.

D4 Prospective design Y/N/? Positive when a prospective design was used, or in case of a historical cohort in
which prognostic factors are measured before the outcome is determined.

D5 Inception cohort Y/N/? Positive if observation started at a uniform time point.

D6 Information about treatment Y/N/? Positive if information on treatment during observation period is reported (e.g.
(para)medical, usual care, randomized, etc.).

Study attrition

Al Number of loss to follow-up Y/N/? Positive if number of loss to follow-up during period of observation did not
exceed 20%.

A2 Reasons for loss to follow-up Y/N/? Positive if reasons for loss to follow-up are specified, or there was no loss to
follow-up.

A3 Methods dealing with missing data Y/N/? Positive, if in case of missing values the method of dealing with missing values
is adequate (e.g. multiple imputation), or there are no missing values.

A4 Comparison completers and non- Y/N/? Positive if article mentions that there are no significant differences between

completers participants who completed the study and who did not, concerning key
characteristics gender, age and pre-existing pain and candidate predictors and
outcome, or there was no loss to follow-up. Negative if there are clear
differences.

Predictor measurement

Pl Definition of predictors Y/7? Positive if the article clearly defines or describes all candidate predictors
(concerning both clinical and demographic features).

P2 Measurement of predictors reliable Y/N/? Positive if >1 candidate predictors are measured in a valid and reliable way, or

and valid referral is made to other studies which have established reliability and validity.

P3 Coding scheme and cut-off points Y/N/? Positive if coding scheme for candidate predictors were defined, including cut-
off points and rationale for cut-off points was given,; or if there was no
dichotomization or classification. Negative when median is used as cut-off
point.

P4 Data presentation Y/N/? Positive if frequencies or percentages or mean (SD/CI), or median (IQR) are
reported of all candidate predictors.

Outcome measurement

0Ol Outcome(s) defined Y/N/? Positive when a clear definition of the outcome(s) of interest is presented.

02 Measurement of outcome(s) reliable | Y/N/? Positive when outcome is measured in a valid and reliable way, or there is

and valid referred to other studies which have established reliability and validity.

03 Coding scheme and cut-off points Y/N/? Positive if coding scheme of the outcome was defined, including cut-off points

described and rationale for cut-off points was given; or if there was no dichotomization.

04 Appropriate end-points of Y/N/? Positive if observation was obtained at a fixed moment after inclusion, negative

observation when variable observation moments where used between patients.

05 Data presentation Y/N/? Positive if frequencies or percentages or mean (SD/CI) or median (IQR) are
reported of one of the main outcome measure.

Statistical analysis

S1 Strategy for model building Y/N/? Positive if the method of the selection process for multivariable analysis is

described presented (e.g. forward, backward selection, including p-value).

S2 Sufficient sample size Y/N/? Positive if in logistic regression analysis number of patients with a positive or
negative outcome (event) per variable is adequate, i.e. is equal to or exceeds 10
events per variable in the multivariable model (EPV), or in case of linear
regression analysis, N is >100.

S3 Presentation univariable analysis Y/N/? Positive if univariable crude estimates and confidence intervals (/SE, OR/CI,
RR, HR) are reported. Negative when only p-values or correlation coefficients
are given, or if no tests are performed at all.

S4 Presentation multivariable analysis Y/N/? Positive if for the multivariable models point estimates with confidence intervals
(B/SE, OR/CIL, RR, HR,) are reported.

S5 Continuous predictors Y/N/? Positive if continuous predictors are not dichotomized in the multivariable
model.

Clinical performance/validity

Cl Clinical performance Y/7? Positive if article provides information concerning >1 of the following
performance measures: discrimination (e.g. ROC), calibration (e.g. HL statistic),
explained variance, clinical usefulness (e.g. sensitivity, specificity, PPV, NPV)

C2 Internal validation Y/N/? Positive if appropriate techniques are used to assess internal validity (e.g. cross-
validation, bootstrapping), negative if split-sample method was used.

C3 External validation Y7? Positive if the prediction model was validated in a second independent group of
comparable patients.

Y, Positive, 1 point; N, Negative, 0 points; ?, Partial/unknown

1. Veerbeek JM, Kwakkel G, van Wegen EE, Ket JC, Heymans MW. Early prediction of outcome of activities of daily
living after stroke: a systematic review. Stroke 2011;42:1482-1488.
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Supplementary Table III: Characteristics and predictors for persistence of neuropathic pain of included low-quality studies
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Supplementary Table III (cont): Characteristics and predictors for persistence of neuropathic pain of included low-quality studies
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Supplementary Table III (cont)
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Supplementary Table III (cont): Characteristics and predictors for persistence of neuropathic pain of included low-quality studies

umowyun
SI0)2TPaIJ-UON

(M9) 7000=d uorssarddnsounurury
(MZT) £60°0=d
/ (M9) ¥S0°0=d X5 SR
(MZ1) 500°0=d apeway
s1eak 0G< 'SA 0SS / (9) 100°0=d 33e 19p[O stsA[eue uorssaI3ax (NHd) Soom 9 6£=N 05< a3e (€2) L00T
SI0IpaIg onst3of asumdalg | 7T pue 9 Joye ureq dHOD | ‘SS=N 0SS 28e {0¢1=N I urAIUIND
SI0)ITPAIJ-UON
JENI)
&w.w.u hu@d wﬂuQOE
- - A)119A3s ST 19)BIID) sIsA[eue | ¢ eaIe pajdaye oYy s, 109 (22)
SI0)IPI] uorssardai onysido] urjuasaid ureq $ woij eye(y 8LLI=N 11 | 2007 oxeseSeN
87C0 | (P09)£0dd
€790 | /(Pog)LTdd
09-€'0 (P09) ¥'1 ¥Ud ZH JoYe SPI019)S0d1I0 JO )
€I1-L0 | /(POS) 67dd 7ZH 210J2q SPI0I3}SOJI}I0D JO IS}
- - TIAO[AJE JO a5)
suoneoridwo))
6'0-200 | (P09) T'0°dd
80-10 | /(P0E)T0dd
6°LT-70 (P09) £'2¥d Isoue)
490 | /(Pog) TTUd
[4adl (P09) €1 ¥d sajeqeIq
S¥-L0 | /(POS) LT Ud
- - SuIAI] A[Tep JO SINIATIOR (JIM DUIIJINU]
€TY0 (P09) 60 4d SUWOIBULISP PIIIPFY
L7290 | /(Pog) €T ¥d 1opuag o[ewag
S103O1PaIJ-UON
Ppa1o)sidor sem asned
A0 OU YPIYM IOf
NEMO Josuo oﬁ—u hoﬁd
60T | (P09) $°6Ud skep 09 10 0¢ ey
16°€1 (P09) ¥'¢ ¥d 210U SWOJRULIDP
€P-TT| /(POE) T'TUd | SIIPQUIP PUR 190URD URY} IS0 SINIPIGIOWOD) 19150z 3t Uy
$'58-8'8 | (P09) ¥'L2 dd swoydwifs Jewrorpord S[opour uoIssaIZax swoyduids L1osuas
s1eak 062 0'ze-8'9 | /(POE) L¥1 4d a8e 10p[O onsiSoy aduurs pue PRAUSUMOOP IO (12)
SI0)21paId suote[nqe)-ssor) | pue ured Jo soussaIg I HOD 178=N 11 £661 00yD
- 50'0<d uonouny snayedwisereq
- 50°0<d uonouny 19qYy-7) 9ANdedr0u snosueny)
uonOrAI AIe[] - 50'0<d Ayraaas ured anoy
- S0°0<d By
SI0)OIPAIJ-UON
s14 729 NHd
19)S1RIQIA 601 IS S0°0>d SPIOYSIY) UOT)I)op uoneIqia YSTH (NHJ) syruoux -uou a8e ueaw ‘sif 9‘g9 (02)
S1021paId 1833 9 19)je ureq dHOD NHd 28 ueawr $¢=N 11 1661 uoreg
- - 19350z sad 19y Jo Jusumyealy,
SI03OIPAIJ-UON
uﬁ:uwmn— Jje
AIA3S/27RI2POW /PIIA 65101 P ad SuoIsa| /< pue uonejuasaid je ured asusjuy (NHd) S[ewdy 916 SIA (61)
SI0)21paId () sone1ysyy | ypuou [ Io)e ureq 1049 19 98e ueIpaw 10Z=N 4l 6661 LaDIYM
" dn-mojoy uSisop
JUSWDINSLIPN D %S6 JREVIG SI0)O1PaIJ-UON/SIOPIPIIJ sish[eue eonspels | dANd onIUgaq pmis dnoi$ yuaneq sed) uy

451

www.painphysicianjournal.com



433-457

September/October 2015; 18

Pain Physician

Supplementary Table III (cont): Characteristics and predictors for persistence of neuropathic pain of included low-quality studies

Iopuag ofewa]
SI0)ITPIIJ-UON

suondnia
Suriaystq Jo
souerrea jo Ayiyenba souereadde o)
s1£ gg< 110°0=d a8e 19p[O | 10 159} puE 9] JoLXd I9)JE SHIIM F S[ewId) 96% SIL
SI0)IPI] 1oyst @xenbs 1D Sunsiszad ureq 4 HOD 8gF a8 ueawr F91=N 6| (L) L661 40D
SI0)ITPIIJ-UON
100°0>d (e1sayisaue 10
e15913520d41]) 3101J9p [€2130[0INAU JO AUSAIJ
9IOA3S /)RISPOU/PIIA z0'0>d surpaseq Je A)11043s ured 1oySrp|
s1eak (/< 100°0>d a8e 19p10 syjuour (92)
SI0)21PaId paygads JoN 9 J9)3e ureq dHOD | sihgs a8e ueawr 10¢=N 6| s661or@exnIg
- JIS1A Js11J 910J2q AdeIay],
- SUOISI JO UOTSUAXH
- Suroms spou ydwi
- BISTIEN
- andne
- SeISay)sareq
- ured oyoadsuoN
- Surjeams [euInOON
- amyeraduwa) £poq 1aySt
- K1038TY] 98EISI(T
SI0)ITPIIJ-UON
$0'0'0=d UseI Y[} JO BAIE [BIDBS/[BIURID U UOIPI[JY
SuOIsa[ dISeYLIOWaY (OG<
¢0'0=d aseyd reworpoid ur swoydwig
100°0=d uonejuasaxd je ured asuajuy
$00'0=d X3S J[RWID] ZH 19)Je SooM G-F
200°0=d a8e 19p|0 stsATeue uorssaror BATE PAOIIFE Y} (s2)
s10p1paxd | onsiSoyayerreanniy | ur ured jo aoussarg dHOD S[BWJ %96 GE9=N 01 8661 TSI
¢s0=d Iopuan
SI0)ITPIIJ-UON
€000'0=d
610'0=d
Ayder3ojoyd ym UOTRUIWR[JUT BN
9I9A3S /2)RIIPOW/PIIA 60000°0=d JUSWIAAJOAUT SAISU [RIURID [BUTWISLI-UON
910A3S/21BI2POW/PIIA ¢00=d UOTJB)ISIJTUBTU USEI 2IAIS 0} JeIIPOIA
JUDIXd YSBI 2123 0) JJBISPOIA
10000°0=d eId[eInau a)noe A19A3S 0} AJLIIPOI
€00°0=d ae 10p|0O (NHdJ) sypuowr Jewd) 14
SI0)IIPaI] 159) 10X3 § JOYSL] T 1o)je ureq dHOD 99 98e uerpowr {[8=N 11 | (#2) 0007 [eeZ
JUSWIINS LI 1D %S6 193 SI0)2TPIIJ-UON/SI0)ITPAI sisAJeue [esnsne: dn-morroy usisop dnois juane, sed) x
o 21 101P31-UON/SI0ITPAI] ISAT [eansnel§ + dNd uonmuyaQq Apmg jusneq uy

www.painphysicianjournal.com

452



Predictors of Persistent Neuropathic Pain

Characteristics and predictors for persistence of neuropathic pain of included low-quality studies

Supplementary Table III (cont)

Suisrex
Sor1ySrens rewrrxen 856 - €€'1 wLTI0 159) s preSerg aANISOJ
JATIBAIISUOD SNSIIA 00T - $2°0 670 4O £1981mg syjyuowr
1%- 660 10290 Sunjowrg stsA[eue uorssarar 71 1oyje ured sIA $7f uaw a8e uesw
$L°6-8€'T 18290 X9S J[RWId] onsiSoy ajerIeATNW | JTJRIDS JO SWOINO SIK 6°CF (%TE) oTewdy
SI01O1PaId premypeg K1oyoegsnyesun 101 a8e ueow ‘cg7=N 61 | (£€) 800T [nod
eonjes uredrenorpey
- ¥9'0=d JuSWRAI],
- 67°0=d Yyser a10Jaq yg/< ured [ewoIpoid
- - uonemp ysey
SI0)ITPIIJ-UON
JUNOD UOISAT - €€0°0=d ysel1 Jo 11425 (NHJ) (reak
- 900°0=d ured Jnoe 2I9A3S 10 JJRIIPOIA jsef ut ured ou ‘sa
- 9%0°0=d X35 J[eW] Teaf jsef ur ured) arewdy 6 ‘s14 (2€) 600T
SI0)IIPI] 159) J0BX9 S, IOYUST] s1eaf ¢ I9)e UTRq dHOD 11/ 386 ueaw gG1=N 9 SPLIPUDIN
- - ured [eworpoid jo uonerng
- - ured [ewoipoid jo £jr1aass
SI0)IIPIIJ-UON
NHd Surdofaaap
SVA - - Ayrzaaas ured aynoe roySi JO pooyrPyI] 3y}
s1eak (0G< - - a3e 19p|0 uo s1apurered (NHJ) syyuotu
SIOPIPIJ |  [BNPIAIPUI JO S1OPF ¢ 1oy ureq dHOD aTewdy €01 H0T=N 8 | (1€) €007 NodS
- - umowyun
SI0)ITPIIJ-UON
193507 sadiay
- - BIS[RINOU [BNIUT 210AIS J0 swoydwLs js1ry
s1£ 09< - - ae 19p[O ) I9)Je dI0W 1O (0€)
SI0101pa1g SYIUOW 9 Ured dHOD =N 8 | ¥861 arpdony
- - - (NHD)
SI0)OIPaIJ-UON PaAJOsaI 2Ry
SUOTSI] AU} I
- - a8y SY9IM § URY]} 10U (67) €£00T
SI01O1paId ured o oussalg dHOD | s1h g 98eurowr spg=N 6 PIpIg-eZ
€ST'T-00%°0 690 YH PEO[[BIIA
S0€°¢-159°0 L9V T YH erukpory
198°C-7959°0 99T T YH JUSWAA[OAUT [eUTWFLIL,
LELT-009°0 L89'TYH {sel pajeutassI(q
9%0°'1-0¥8°0 L£6'0 YH Qurfaseq je uoneInp ysey
£99°1-205°0 S16'0 YH Ppued
€00°T-€£6'0 886’0 YH By
SI0)ITPIIJ-UON
SseL -
$€0°1 85/ 7 UH pastwoxdurosounwwr Surag
86€9 -
1451 1L1°€ YH swoydwifs Tewrorpoid Jo souasa1g
1660 - (sypuowr 9 pue ¢ ‘T
ress aanejnuenb €TL0 9%8°0 YH aurpaseq Je Ay11aaas ured 1oySiH JE SJUIWAINSLIW
-Twas 92139p-5 1017 - uorssa13a1 ured) NHJ saTeur
750°'T 1207 dH 7H amoe uump sfexanue Supyey, | sprezey reuontodord woiy £19A0031 %16 :SI4 0g< a3e ‘sofewr (82) 110T
SI0)IPaI] X0D JJBLIBAT)NIA! 0 awn 198u0 dHOD | %6 s1h pssa8e c9=N 6 ueAIUINY
JUSWDINSLIPN D %S6 193 SI0JIIPIIJ-UON/SI0)ITPI, sisA[eue [esnsne dn-morjoy usisop dnoi$ yuane, sed) x
o 2154 101PaIJ-UON/SI0IIPAI] ISAT [eansnel§ + dNd uonmuya Apmg jusned nuy

453

www.painphysicianjournal.com



433-457

September/October 2015; 18

Pain Physician

Characteristics and predictors for persistence of neuropathic pain of included low-quality studies

Supplementary Table III (cont)

ersayysaue-odAf]

ersafferadiyg

erukpoy

Aderayjowayd 1eouednUE JO IS
sururejay aaneradoriad jo asn
SI0)ITPIIJ-UON

- - ured snosuejuodg
- - X3S J[RWID]
- - a8e 1o8unox £1981ms 190 Safewr 940/ SIK (9¢)
SI0)IPIJ SYIUOW § Ureq dHOD 966 98e ueaw ‘g/=N 6 110z areng
- - JUAUJEII],
- - A1a8ms jo ad4],
- - UOT}OLI}SII JUIWIAOA
- - amyoud [esrSojoypssd parayy
- - yuswfordurg
- - Xopur sseur Apoq 1oy
SI0)ITPIIJ-UON
syjuour
9 19)7e ured jsearq
sapou yduwA| woyueyd 10
SL€-80'1 1029y pasowar 1< yim yoeordde [eordms Lreqxy ewomau ‘ured
YOFTITT TS M a3 1a8unog POYIRW 19)U3 |  [BIYILIQOISOIIINUT uawOM 94001 ‘SIeak (s€) T10T
SI0121paId uorssarSar onsiSo| se paulyap SJINd dHOD 86 a8e ueaW ¢O7=N 71 | eaendoN soAry
ured [eor3ins)sog
6'1-9°0 0140 IN[OWS JUdLINY
8'T-90 0T340 1opuag afeurag
6L-S0 0730 a8e 19p|0
SI0)IIPIIJ-UON
L9-T1 8T IO (yonur) ssa13s [RIUSA
L01-%1 6'€ M0 Su33o( Ajoanoe 10 sreIapoy
€V-¢1 €7Td0 JIoyows-xa Ue Sutog
1971 8790 uonorysnes qof 1004 [Ppow ured #€)
SI0)IIPaIg uorssarSar onsiSop JTJRIDS JUS)ISISIO dHOD 71€€=N 6| 200z epuey
009050 | (1un) €£°TYO
T9T€L0 | (un) 6£T O 2oueqIMySIp A105ULG
68°1-P7°0 | (1un) 16090 wwgz<ured 39] SYA
LLETR0 SLTHO Buisres 351 ySreng
TST-6€0 | (TUn) ££°04O Surster 3oy passor)
07°€-05°0 97140 aza3us 4q parjoroid eoneng
LLT-LF0 | (Tun) 160 4O Sumis 4q paxoaoxd eonens
G9'6-7S°0 w1390 BOIRIDS JO 1IB)S NIy
75'T-€90 | (Un) 97’1 YO apmasnoy e urog
8C'T-v€0 | (TUn) 69°0 4O ua1p[Iyo Suraey
6C°T-650 (run) 91° 14O 1ouyred e Suraeyy
qof restsAyg
€TI0 90’1 4O qof Surpuewap A[rejuaw e Sursery
LV'€-680 | (TUn) 9L TYO a8e 19p|0
SI0IIIPIIJ-UON
JUSWAINSE) 9 - A dn-mofjoy ugisop dnois
W 1D %S6 159 SI0)DIPAIJ-UON/SI0PIPAI] sisd[eue [esnsnels + dNd UOBNGAQ pmis nois juaneg sed) uy

www.painphysicianjournal.com

454



Predictors of Persistent Neuropathic Pain

in of included low-quality studies

ic pa

Characteristics and predictors for persistence of neuropath

Supplementary Table III (cont)

GUTASTISTA v SHOT$$ TE0 S FTOTS LT'0- & st vT0 HS “T'T & #tett CTOHS SL0 F #### €70 IS “TO'T € ### S€T°0 S L'0 d ## 10°0 TS “€0°0  # UO Paseq SUONE[NI[Ed UMO
sisAeue ajerIeATUN Jo symsax ATuo :1up) Ar0jusauy woydwiAg ureq oryredoman SN Ireuuonsang) I0IABYdg ssau[] ‘O] 2[edS A[ISP[H Y} Ur uonoejsnes
917 :SAST ‘Arojudauy uorssarda(] yoog ;[ ‘AI0judAu] L19TXUY el -a1elS VIS Sunsay, L1osuag aanenuend) :1SQ areuuonsand) sardajeng Surdo) :DSD [eds [013U0)) JO SN0 YI[EIH [PUOISUSWIPHNIA 2D THIA PISIAY
-2I1eUUONSaNY) JPIosI ANeuosIag -0 Ad ‘A1ojuaaut ured [euorsuawipHnA {IJIN [eds anofeuy [ensiA :SYA 9[eds Suney [eouawny SN ‘sudis pue swojdwAg sryredoma) jo juawssassy spasaT :SSNVT-S ‘A1ojuaau] ureq
JoLIg 19)S07Z g7 DIRUUONSINY) UTed [[IDIIN WIO] 110YS :DJIN-IS 10702 2A1d2ds0n1a1 3 HOD 910402 aandadsord g HOD eLIL, PA[[OIU0)) PIZIWIOPURY (DY SONBI 30U[LAIJ Y d JUIIIJI00 UOISSAIFI i S[SLT SATR[RY Y
‘onjel sppO YO ‘oner prezer] YH ‘ured [ed131ns)soJ JUASISId :JSdd QuworpuLs ured Luroyosisewr-1sod ;SN erdeinaN onodiol 1sod :NHd 101507 sad1ol :ZH <ureq oryredomaN :dN $(£g/) Judwussasse Aj[en) :seQ) QnJe Iy

*2100s Ayirenb [esrSojopoyew 119y 03 SurpI055€ PaIIPIO SIPNIY

Y0'LIT-G8°0
80'TT-8T°0
66'1-€0°0
or'Z-%1°0
68°6L-19°0

00140
¥'1d0
ST040
0T IO
0240

ured payoAa-pJod Jo AyIsuaju]
safesop unerdiexQ
Aderayrouwrayd jo adAT,
I9pUIn)

a8e 19p[0

SI0)OTPAIJ-UON

ISAN
ISAN

VLYIEPS'T
8L'9%¢-08'T

007290
00240

(shep $=) swoydwids payoas-p[od jo uonenq

(001/6%) 910 2301 ISAN
S10)01paId

sis[eue
uorssardar onsio]

SUTX0)OINJU JO IS
Ia)je syyuow 71
10y5e Ayedonou
SruoIyD

olewrdJ g1

dHOD | ‘si£ /g a3e ueow gH=N z

—

(6€) 600T [ENY

UonRIN JUSWITRAL],
JUSWEAI) UIPIYJoULNL)
Aysuayur ureq

SVA JuaweaI} 31g
SISQUUIRUE UOTJRIN(]
I9puaD)
SI0)O1PAIJ-UON

(9%05<) ured
JuawaAoxduwr JUS[20Xd
01 poo8 'sa (9%05>)
ured juswaaorduur
[enaed 1o pajruiry

9TSI-¥0'T

007 40

a3e 198unoy
SI0)IPAI]

159] 10BX3 JOYIST]
OneIsppo

*BLID)LID OPUR[IQ
-dSVI ‘11 pue [
sworpu£s ured
reuorSax xorduwoy)

Apmys
Jeuonosas
-SSOID
aanpadsonay

So[ewdy [¢ ‘sTeak (8€)
LS 98e uvaw TH=N £00¢ Suryen

(=2}

®YO

SSNVT-S

suds pue suroydwiAs srgredomaN
ambruyda) orsadfeuy

aseastp udruaq 1o JueuSie
uonerado jo ad£T,

19puan)

a8e 19p[0

SI0)OTPAIJ-UON

SSNVT-S
01-0 SUN

L'8-€C
TLLT

Sy ad
seqd

suonjesuds Jueseadun pue aguens aNI-ured

AN 2oy
SIONIPII]

stsA[eue uorssardar
onsiSop asmdalg

£1981ms 138
syjuow ¢ ureq

a[ew 9%F9 ‘s14 (L£)

dHOO 79 38 uvaw 001=N 600C d[Teas

(=)}

JUIWIINSBIJA

1D %S6

PPa

SI0)21PATJ-UON]/ST0IIIPaId

sisATeue esnsne)s

dn-mojjoy
+ dNd uonmumgsq

uSisop

fpmg dnoid yuaneg sed 1y

455

www.painphysicianjournal.com



Pain Physician: September/October 2015; 18:433-457

REFERENCES

1.

10.

11.

12.

13.

14.

Treede RD, Jensen TS, Campbell JN,
Cruccu G, Dostrovsky JO, Griffin JW,
Hansson P, Hughes R, Nurmikko T,
Serra ). Neuropathic pain: Redefini-
tion and a grading system for clinical
and research purposes. Neurology 2008;
70:1630-1635.

Baron R. Mechanisms of disease: Neu-
ropathic pain--a clinical perspective. Nat
Clin Pract Neurol 2006; 2:95-106.

Harden RN. Chronic neuropathic pain.
Mechanisms, diagnosis, and treatment.
Neurologist 2005; 11:111-122.

Vissers KC. The clinical challenge of
chronic neuropathic pain. Disabil Reha-
bil 2006; 28:343-349.

Woolf CJ, Mannion RJ. Neuropathic
pain: Aetiology, symptoms, mecha-
nisms, and management. Lancet 1999;
35319591964

Freynhagen R, Bennett MI. Diagnosis
and management of neuropathic pain.
BM] 2009; 339:b3002.

Smith BH, Torrance N, Bennett MI, Lee
AJ. Health and quality of life associat-
ed with chronic pain of predominantly
neuropathic origin in the community.
Clinical Journal of Pain 2007; 23:143-149.

Arning K, Baron R. Evaluation of symp-
tom heterogeneity in neuropathic pain
using assessments of sensory functions.
Neurotherapeutics 2009; 6:738-748.

Jay GW, Barkin RL. Neuropathic pain:
Etiology, pathophysiology, mechanisms,
and evaluations. Dis Mon 2014; 60:6-47.
Baron R, Binder A, Wasner G. Neuro-
pathic pain: Diagnosis, pathophysiolog-
ical mechanisms, and treatment. Lancet
Neurol 2010; 9:807-819.

Boogaard S, Heymans MW, Patijn J, de
Vet HC, Faber CG, Peters ML, Loer SA,
Zuurmond WW, Perez R. Predictors for
persistent neuropathic pain--a Delphi
survey. Pain Physician 2011; 14:559-568.
Boogaard S, de Vet HC, Faber CG,
Zuurmond WW, Perez RS. An over-
view of predictors for persistent neuro-
pathic pain. Expert Rev Neurother 2013;
13:505-513.

Veerbeek JM, Kwakkel G, van Wegen EE,
Ket JC, Heymans MW. Early prediction
of outcome of activities of daily living
after stroke: A systematic review. Stroke
2011; 42:1482-1488.

Bornman ). The World Health Organ-
isation’s terminology and classification:
Application to severe disability. Disabil
Rehabil 2004;26:182-188.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

Stucki G. International Classification of
Functioning, Disability, and Health (ICF):
A promising framework and classifica-
tion for rehabilitation medicine. Am J
Phys Med Rehabil 2005; 84:733-740.

Dworkin RH, Hartstein G, Rosner HL,
Walther RR, Sweeney EW, Brand L. A
high-risk method for studying psycho-
social antecedents of chronic pain: The
prospective investigation of herpes zos-
ter. ] Abnorm Psychol 1992; 101:200-205.

Miranda H, Viikari-Juntura E, Martikain-
en R, Takala EP, Riihimaki H. Individual
factors, occupational loading, and physi-
cal exercise as predictors of sciatic pain.
Spine (Phila Pa 1976) 2002; 27:1102-1109.
Attal N, Bouhassira D, Gautron M, Vail-
lant JN, Mitry E, Lepere C, Rougier P,
Guirimand F. Thermal hyperalgesia as
a marker of oxaliplatin neurotoxicity: A
prospective quantified sensory assess-
ment study. Pain 2009; 144:245-252.
Choo PW, Galil K, Donahue JG, Walker
AM, Spiegelman D, Platt R. Risk factors
for postherpetic neuralgia. Arch Intern
Med 1997; 157:1217-1224.

Duale C, Guastella V, Morand D, Cardot
JM, Aublet-Cuvelier B, Mulliez A, Schoef-
fler P, Escande G, Dubray C. Characteris-
tics of the neuropathy induced by thora-
cotomy: A 4-month follow-up study with
psychophysical ~ examination.  Clinical
Journal of Pain 2011; 27:471-480.
Johansen A, Romundstad L, Nielsen
CS, Schirmer H, Stubhaug A. Persistent
postsurgical pain in a general popula-
tion: Prevalence and predictors in the
Tromso study. Pain 2012; 153:1390-1396.

Masselin-Dubois A, Attal N, Fletcher D,
Jayr C, Albi A, Fermanian J, Bouhassira D,
Baudic S. Are psychological predictors of
chronic postsurgical pain dependent on
the surgical model? A comparison of to-
tal knee arthroplasty and breast surgery
for cancer. ] Pain 2013; 14:854-864.

Peul WC, Brand R, Thomeer RT, Koes
BW. Influence of gender and other prog-
nostic factors on outcome of sciatica.
Pain 2008; 138:180-191.

Searle RD, Simpson MP, Simpson KH,
Milton R, Bennett MI. Can chronic neu-
ropathic pain following thoracic surgery
be predicted during the postoperative
period? Interact Cardiovasc Thorac Surg
2009; 9:999-1002.

Coen PG, Scott F, Leedham-Green M,
Nia T, Jamil A, Johnson RW, Breuer ).
Predicting and preventing post-herpetic
neuralgia: Are current risk factors use-

26.

27.

28.

29.

30.

3L

32.

33

34.

35

ful in clinical practice? Eur J Pain 2006;
10:695-700.

Drolet M, Brisson M, Schmader K,
Levin M, Johnson R, Oxman M, Patrick
D, Camden S, Mansi JA. Predictors of
postherpetic neuralgia among patients
with herpes zoster: A prospective study.
J Pain 2010; 11:1211-1221.

Harding SP, Lipton JR, Wells JC. Natural
history of herpes zoster ophthalmicus:
Predictors of postherpetic neuralgia and
ocular involvement. Br ] Ophthalmol
1987; 71:353-358.

Katz J, McDermott MP, Cooper EM,
Walther RR, Sweeney EW, Dworkin RH.
Psychosocial risk factors for posther-
petic neuralgia: A prospective study of
patients with herpes zoster. ] Pain 2005;
6:782-790.

Opstelten W, Zuithoff NP, van Essen
GA, van Loon AM, van Wijck AJ, Kalk-
man CJ, Verheij TJ, Moons KG. Predict-
ing postherpetic neuralgia in elderly pri-
mary care patients with herpes zoster:
Prospective prognostic study. Pain 2007;
132:552-559.

Goh CL, Khoo L. A retrospective study of
the clinical presentation and outcome of
herpes zoster in a tertiary dermatology
outpatient referral clinic. Int ] Dermatol
1997; 36:667-672.

Meister W, Neiss A, Gross G, Doerr HW,
Hobel W, Malin JP, von EJ, Reimann BY,
Witke C, Wutzler P. A prognostic score
for postherpetic neuralgia in ambula-
tory patients. Infection 1998; 26:359-363.
Opstelten W, Mauritz JW, de Wit NJ, van
Wijck AJ, Stalman WA, van Essen GA.
Herpes zoster and postherpetic neural-
gia: Incidence and risk indicators using
a general practice research database.
Fam Pract 2002; 19:471-475.

Parruti G, Tontodonati M, Rebuzzi C,
Polilli E, Sozio F, Consorte A, Agosti-
none A, Di MF, Congedo G, D’Antonio
D, Granchelli C, D’Amario C, Carunchio
C, Pippa L, Manzoli L, Volpi A. Predic-
tors of pain intensity and persistence in
a prospective Italian cohort of patients
with herpes zoster: Relevance of smok-
ing, trauma and antiviral therapy. BMC
Med 2010; 8:58.

Whitley R, Weiss HL, Soong SJ, Gnann
JW. Herpes zoster: Risk categories
for persistent pain. ] Infect Dis 1999;
179:9-15.

McKendrick MW, Ogan P, Care CC. A g
year follow up of post herpetic neural-
gia and predisposing factors in elderly

456

www.painphysicianjournal.com



Predictors of Persistent Neuropathic Pain

36.

37

38.

39-

40.

41.

42.

43.

44.

patients following herpes zoster. ] Infect
2009; 59:416-420.

Bouhassira D, Chassany O, Gaillat J,
Hanslik T, Launay O, Mann C, Rabaud
C, Rogeaux O, Strady C. Patient per-
spective on herpes zoster and its com-
plications: An observational prospective
study in patients aged over 50 years in
general practice. Pain 2012; 153:342-349.
Haanpaa M, Laippala P, Nurmikko T.
Allodynia and pinprick hypesthesia in
acute herpes zoster, and the develop-
ment of postherpetic neuralgia. ] Pain
Symptom Manage 2000; 20:50-58.
Haanpaa ML, Laippala PA, Nurmikko T).
Thermal and tactile perception thresh-
olds in acute herpes zoster. Eur ] Pain
1999; 3:375-386.

Kurokawa |, Kumano K, Murakawa K.
Clinical correlates of prolonged pain in
Japanese patients with acute herpes zos-
ter. J Int Med Res 2002; 30:56-65.

Nagasako EM, Johnson RW, Griffin DR,
Dworkin RH. Rash severity in herpes
zoster: Correlates and relationship to
postherpetic neuralgia. ] Am Acad Der-
matol 2002; 46:834-839.

Nurmikko TJ, Rasanen A, Hakkinen V.
Clinical and neurophysiological obser-
vations on acute herpes zoster. Clin ]
Pain 1990; 6:284-290.

Scott FT, Leedham-Green ME, Barrett-
Muir WY, Hawrami K, Gallagher W),
Johnson R, Breuer ). A study of shingles
and the development of postherpetic
neuralgia in East London. ] Med Virol
2003; 70:524-S30.

Bruxelle ). Prospective epidemiologic
study of painful and neurologic sequel-
ae induced by herpes zoster in patients
treated early with oral acyclovir. Neurol-
04y 1995; 45:578-579.

Decroix J, Partsch H, Gonzalez R, Mo-
backen H, Goh CL, Walsh L, Shukla S,
Naisbett B. Factors influencing pain
outcome in herpes zoster: An observa-
tional study with valaciclovir. Valaciclovir

45.

46.

47.

48.

49.

50.

51.

52.

53

54.

International Zoster Assessment Group
(VIZA). ] Eur Acad Dermatol Venereol
2000; 14:23-33.

den Boer JJ, Oostendorp RA, Beems T,
Munneke M, Evers AW. Continued dis-
ability and pain after lumbar disc sur-
gery: The role of cognitive-behavioral
factors. Pain 2006; 123:45-52.

Martinez V, Ben AS, Judet T, Bouhas-
sira D, Chauvin M, Fletcher D. Risk fac-
tors predictive of chronic postsurgical
neuropathic pain: The value of the iliac
crest bone harvest model. Pain 2012;
153:1478-1483.

Beutner KR, Friedman D), Forszpaniak
C, Andersen PL, Wood M). Valaciclovir
compared with acyclovir for improved
therapy for herpes zoster in immuno-
competent adults. Antimicrob Agents
Chemother 1995; 39:1546-1553.

Haythornthwaite JA, Clark MR, Pappa-
gallo M, Raja SN. Pain coping strategies
play a role in the persistence of pain
in post-herpetic neuralgia. Pain 2003;
106:453-460.

Jung BF, Johnson RW, Griffin DR, Dwor-
kin RH. Risk factors for postherpetic
neuralgia in patients with herpes zoster.
Neurology 2004; 62:1545-1551.

Leplow B, Lamparter U, Risse A, Wassi-
lev SW. [Post-herpetic neuralgia: Clinical
predictors and psychopathologic find-
ings]. Nervenarzt 1990; 61:46-51.
Petersen KL, Rowbotham MC. Natural
history of sensory function after herpes
zoster. Pain 2010; 150:83-92.

Wilson GC, Quillin RC, IIl, Hanseman
DJ, Lewis JD, Edwards M}, Shaughnessy
EA. Incidence and predictors of neu-
ropathic pain following breast surgery.
Ann Surg Oncol 2013; 20:3330-3334.
Dworkin RH, Portenoy RK. Pain and its
persistence in herpes zoster. Pain 1996;
67:241-251.

Dieleman JP, Kerklaan ), Huygen FJ,
Bouma PA, Sturkenboom MC. Inci-

55

56.

57

58.

59-

60.

61.

62.

dence rates and treatment of neuro-
pathic pain conditions in the general
population. Pain 2008; 137:681-688.

Brandsborg B, Nikolajsen L, Han-
sen CT, Kehlet H, Jensen TS. Risk fac-
tors for chronic pain after hysterec-
tomy: A nationwide questionnaire and
database study. Anesthesiology 2007;
106:1003-1012.

Romundstad L, Breivik H, Roald H, Skol-
leborg K, Romundstad PR, Stubhaug A.
Chronic pain and sensory changes af-
ter augmentation mammoplasty: Long
term effects of preincisional administra-
tion of methylprednisolone. Pain 2006;
124:92-99.

Tasmuth T, Kataja M, Blomgvist C, von
SK, Kalso E. Treatment-related factors
predisposing to chronic pain in patients
with breast cancer--a multivariate ap-
proach. Acta Oncol 1997; 36:625-630.

Trief PM, Grant W, Fredrickson B. A pro-
spective study of psychological predic-
tors of lumbar surgery outcome. Spine
(Phila Pa 1976) 2000; 25:2616-2621.

Attal N, Rouaud J, Brasseur L, Chauvin
M, Bouhassira D. Systemic lidocaine in
pain due to peripheral nerve injury and
predictors of response. Neurology 2004;
62:218-225.

Graff-Radford SB, Naliboff BD. Age pre-
dicts treatment outcome in postherpetic
neuralgia. Clinical Journal of Pain 1988;
4:1-4.

van EF, Smits H, Geurts JW, Kessels AG,
Kemler MA, van KM, Joosten EA, Faber
CG. Brush-evoked allodynia predicts
outcome of spinal cord stimulation in
complex regional pain syndrome type 1.
Eur]Pain 2010; 14:164-169.

van EF, Geurts J, van KM, Faber CG,
Perez RS, Kessels AG, Van ZJ. Predic-
tors of pain relieving response to sym-
pathetic blockade in complex regional
pain syndrome type 1. Anesthesiology
2012; 116:113-121.

www.painphysicianjournal.com

457






