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Abstract
To assess diagnostic criteria and currently used tools for the identification of central sensitization (CS) in patients with joint pain due to
osteoarthritis (OA).
Qualitative, cross-sectional and multicenter study based on a 2-round Delphi survey
Public and private medical centers attending patients with joint pain.
A total of 113 specialists in traumatology, physical medicine and rehabilitation, pain management, rheumatology, primary care

physicians and geriatrics were enrolled in the study.
Participants completed an ad-hoc 26-item questionnaire available from a microsite in Internet.
The questionnaire was divided into 6 sections with general data on CS, impact of CS in patients with knee osteoarthritis (KOA),

diagnostic criteria for CS, non-pharmacological and pharmacological treatment of CS and usefulness of the concept of CS in the
integral management of patients with KOA. Consensus was defined as 75% agreement.
Diagnostic criteria included pain of disproportionate intensity to the radiological joint lesion (agreement 86.7%), poor response to

usual analgesics (85.8%), progression of pain outside the site of the lesion (76.1%) and concurrent anxiety and depression (76.1%).
Based on the opinion of the specialists, about 61% of patients with KOA present moderate-to-severe pain, 50% of them show poor
response to conventional analgesics, and 40% poor clinical-radiological correlation. Patients with KOA and CS showed higher
functional disability and impairment of quality of life than those without CS (88.5%) and have a poor prognosis of medical,
rehabilitation and surgical treatment (86.7%). Early diagnosis and treatment of CS may preserve function and quality of life during all
steps of the disease (90.3%).
The management of patients with osteoarthritis pain and CS requires the consideration of the intensity of pain related to the joint

lesion, response to analgesics, progression of pain to other areas and concurrent anxiety and depression to establish an adequate
therapeutic approach based on diagnostic criteria of CS.

Abbreviations: CNS = central nervous system, CS = central sensitization, CSI = central sensitization inventory, DN4 = Doleur
neuropathique 4 questionnaire, KOA = knee osteoarthritis, OA = osteoarthritis.
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1. Introduction chronic OA pain, a clear set of diagnostic criteria for CS in the
[9,11]
Chronic pain is recognized as a major public health problem
producing a significant disability, economic and social burden.[1]

Moreover, chronic pain not only affects the patient as a sensory
and emotional problem, but it also affects his/her family and
social circle.[2] In a large scale survey to assess the impact of
chronic pain in 15 European countries, pain of moderate to
severe intensity occurred in 19% of adult Europeans, seriously
affecting the quality of their social and working lives.[3] Very few
were managed by pain specialists and nearly half received
inadequate pain treatment. In a recent cross-sectional nationwide
study carried out in Spain, the prevalence of chronic pain among
the general population was 16.6%, and among these subjects
more than 50% referred limitations in their daily activities, 30%
felt sad and/or anxious and 47.2% indicated that their pain was
affecting their family life.[4]

Knee osteoarthritis (KOA) is the most common form of
arthritis affecting a substantial proportion of adults and 1 of the
most frequent causes of musculoskeletal pain (15% prevalence of
symptomatic KOA and 25% prevalence of radiographic KOA in
cohort studies)[5,6] because it is the final stage of traumatic and
degenerative diseases. According to the literature, its prevalence
has doubled since mid-twentieth century[7] Pain symptoms in
early stages of osteoarthritis (OA) that are nociceptive in nature
may progress to amore persistent constant pain that likely reflects
other additional processes. Tissue injury and/or inflammation, as
may be seen in OA, lead to a decrease in the excitation threshold
and an increase in responsiveness to suprathreshold stimuli of
peripheral nociceptors (i.e., peripheral sensitization).[8] Noxious
mechanical stimuli can then evoke exaggerated responses
(primary hyperalgesia), and normally innocuous stimuli, such
as movement of the joint through its normal range of motion,
may evoke a pain response (allodynia). As a result of the
nociceptor activity after tissue injury or inflammation, a number
of changes occur in the central nervous system (CNS). These
include changes to dorsal horn transmission neuron receptors,
leading the transmission neurons to become increasingly
responsive to peripheral input (central sensitization, [CS]), with
reduction in the threshold for mechanically induced pain and an
expansion of the receptive field of dorsal horn neurons (spatial
summation).[9] Once established, CS is maintained by low-level
noxious and even non-nociceptive input from the periphery. Such
changes in the CNS are mainly responsible for the enhanced
sensitivity to mechanical stimuli that develop outside the area of
the injury (secondary hyperalgesia).
It has been suggested that the CNS becomes hypersensitized in

patients with chronic OA pain and that the phenomenon of CS
plays a crucial role in the pain complaints reported by these
patients, as well as in the poor response to conventional pain
relief treatment strategies.[10–12] There is evidence that CS is
present in patients with KOA and may be associated with
symptom severity.[13–15] Also, CS may be a determinant factor of
patient’s benefit from total knee replacement. Patients with high
preoperative pain and low pain threshold have a higher risk of
persistent pain after total knee replacement for OA, which is
interpreted as reflecting CS.[16,17]

In clinical practice, the identification of CS is important to
assist the phenotyping of patients for choosing treatments that
produce analgesia by normalizing hyperexcitable central neural
activity. However, although awareness is growing that CSmay be
of prime importance in the persistence and management of
2

clinical scenario is currently lacking. Therefore, the objective
of this study was to reach consensus regarding diagnostic criteria
and currently available tools for identifying CS in patients with
OA pain and to obtain relevant data from the integral
management of patients with KOA pain based on the opinion
of specialists involved in the care of these patients.
2. Methods

2.1. Design and setting

A qualitative observational, non-randomized, multicenter, 2-
round Delphi study (“The Scenarios Study”, acronym for
Sensibilización Central en paciEntes coN dolor Articular:
criteRIos diagnósticOS [Central Sensitization in Patients with
Joint Pain: Diagnostic Criteria]) was conducted in the framework
of Spanish public and private medical centers attending patients
with OA pain in routine daily practice. The primary objective of
the study was to assess diagnostic criteria and methods used for
the recognition of CS in patients with OA pain. Secondary
objectives were as follows: a) to evaluate the homogeneity of the
diagnosis of CS among different specialties, particularly Primary
Care, Traumatology, Physical Medicine and Rehabilitation and
Pain Units; and b) to determine the clinical applicability of the
diagnostic tools for CS and its usefulness to improve referral care
patterns in patients with KOA pain. The study protocol was
approved by the Ethics Committee for Clinical Research of
Hospital Clínico San Carlos, Madrid (Spain). We consider KOA
as patients with radiological signs of OA according to the
Kellgren-Lawrence classification.[18]
2.2. Study procedures

The consensus process incorporated a 2-round Delphi method
which took place between January and April 2017. The Delphi
method is recommended for use in the health care setting as a
reliable means of determining consensus for a defined clinical
problem.[19,20]

A multidisciplinary expert panel (scientific committee) was
composed of 4 Spanish renowned professionals, 1 specialist in
family and community medicine, 1 specialist in traumatology and
orthopaedic surgery, 1 specialist in physical rehabilitation and 1
specialist in pain management, all of them with large experience
in the care of patients with chronic OA pain. The study
questionnaire was designed by the scientific committee based on
their experience and a comprehensive search of the literature to
identify previously conducted studies with high level of evidence
and key primary studies focused on the role of CS in patients with
OA pain. A first list of topics was developed that, after being
reviewed for comments, were then modified and approved as the
initial draft of the questionnaire.
The protocol and the study questionnaire were lodged in an

Internet microsite to which participants accessed via a weblink
included in the e-mail. A total of 500 participants classified as
specialists in the management of patients with OA (primary care,
traumatology and orthopaedic surgery physical rehabilitation
and pain units) in Spain were invited to participate in the study
through an electronic information leaflet with a full description of
the objectives and characteristics of the survey, and those who
accepted were provided with the microsite URL and the user’s
password. Participation in the study was, voluntary and
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compensated. The inclusion period was planned to be finished at
the time at which 240 participants have completed the
questionnaire of the first Delphi round although the final amount
of participants included in the study were 113 in the first round
and 93 in the second round. This unexpected loss of respondents
occurred for unknown reasons although it is assumed that could
be due to an inadequate recruitment strategy and it can be
considered as a bias of the study. It should be taken into
consideration that the distribution of the study invitation was
done through an emailing campaign only, in a short period of
time and a considerable extension of items to be answered in the
questionnaire.
The final document emerged from a 2-round Delphi consensus

process and consisted of a 26-item questionnaire, divided into 6
sections, which included data of the participants (5 items);
general data on CS (9 items); impact of CS in the patient with pain
secondary to KOA (5 items), including impact on the course of
the disease, non-pharmacological and pharmacological treat-
ment, surgical treatment, and overall results of treatment
(5 items); diagnostic criteria for CS (4 items), including data
from the medical history, physical examination and complemen-
tary tests; treatment of CS (2 items), including pharmacological
and non-pharmacological treatment; and usefulness of the
concept of CS in the integral management of the patients with
KOA (1 item). The study questionnaire is described in the
supplementary material, http://links.lww.com/MD/F315. The
level of agreement was rated according to a 5-point Likert scale,
categorized as 0= ‘strongly disagree’, 1= ‘somewhat agree’,
2= ‘agree but not determinant for the prognosis of treatment’,
3= ‘agree and determinant for the prognosis of treatment’, and
4= ‘strongly agree and very determinant for the prognosis of
treatment’. Consensus was defined if more than 75% of
researchers rated the item as ‘agree and determinant for the
prognosis of treatment’ or ‘strongly agree and very determinant
for the prognosis of treatment’. According to a systematic review
on the Delphi methodology studies, 75%was the value defined in
most of the studies included in the review.[21]

2.3. Statistical analysis

Descriptive statistics included frequencies and percentages for
categorical variables, and mean and standard deviation for
continuous variables. Differences in the responses provided by
primary care physicians and specialists were analyzed with the
Fisher exact probability tests for categorical variables, and the
Student t test or 1-way analysis of variance for continuous
variables. Data were analyzed using the SAS statistical program
(Statistical Analysis Systems, SAS Institute, Cary, NC) version
9.1.3 for Windows.

3. Results

3.1. Participants

A total of 113 physicians participated in the study (58.4% men),
with a mean standard deviation age of 44.9 (10.1) years, and
74.3% of them practicing in a public medical center. The most
common specialty of participants was primary care in 38% of the
cases (n=43) followed by traumatology in 23.9%, anesthesiolo-
gy/pain management in 17.7%, and physical rehabilitation in
9.7% (total n=70). Sixty-five percent of participants had more
than 10 years of professional practice. The geographical
distribution of the participants was the following: Andalucía
3

(22; 19.5%), Aragon (6; 5.3%), Asturias (2; 1.8%), Islas Baleares
(4; 3.5%), Cantabria (2; 1.8%), Catalonia (10; 8.8%), Castilla
León (8; 7.1%), Castilla La Mancha (4; 3.5%), Extremadura
(4; 3.5%), Galicia (6; 5.3%), Islas Canarias (2; 1.8%), Madrid
(24.8%), Melilla (1; 0.9%), Murcia (1; 0.9%), Navarra
(2; 1.8%), Valencia (8; 7.1%) and Basque Country (3; 2.6%).
Regarding the concept of CS, 61.9% of participants knew the
electrophysiological findings, its clinical repercussion (hyper-
algesia), and the basic neurobiology involved in the process. Also,
a large majority of participants (75.2%) defined osteoarthritis of
the knee as a clinical concept that involves painful knee and
clinical history compatible with joint wear.
3.2. General data on CS

Results obtained in this section of the questionnaire are
summarized in Table 1. Salient findings included the following:
53.1% of participants considered that pain secondary to KOA
can be classified as chronic when lasted for more than 6 months,
31% that they had treated between 11 and 20 patients with
chronic pain related to KOA in the last month; 52.2% stated that
the most prevalent age range for pain secondary to KOA was
between 55 and 74 years; women are affected in 63.7% of the
cases; 39.8% considered that the intensity of pain is moderate,
with a poor response to conventional analgesics in 54.6% of the
cases and poor clinical-radiological correlation in 39.5%; and
53.5% selected the range of 74 to 84 years as the age with more
severe and limiting pain symptoms.
In relation to the CS phenotype in patients with pain due to

KOA, the most commonly selected items were history of
inadequate response to multiple analgesics and conservative
measures (98.2%), presence of depression and/or anxiety
(89.4%), pain and disability levels not proportional to the
degree of the joint lesion (87.6%), long-lasting disease (74.3%),
and pain at rest (71.7%). There were significant differences
between primary care and specialized care with respect to the
proportion of patients without pain (16.3% vs 11.2%, P= .01) or
mild pain (29.3% vs 23.3%, P= .005) with higher percentages in
primary care, whereas patients with moderate pain were more
frequent in specialized care (42.6% vs 34.9%, P= .001). Also, the
age range of patients with KOA in which painful symptoms
were more severe and limiting was 74–84 years in primary care
(53.5% vs 32.9% P= .01) in contrast to 55 to 74 years in
specialized care (61.4% vs 39.9% P= .01).
3.3. Impact of CS in the patient with pain secondary to
knee OA

As shown in Table 2, consensus was achieved for all items
regarding the impact of CS on different areas, including the course
of the disease, results of non-pharmacological and pharmacologi-
cal treatment, total knee replacement surgery and overall results of
treatment (Fig. 1). Very high percentages of agreement were
obtained, particularly for the statements that patients with pain
secondary to KOA and CS as compared to those without CS were
more prone to suffer from higher pain intensity (89.4%), higher
functional impairment and loss of quality of life (88.5%), suffer
from concomitant anxiety and/or depression (90.3%), poor
prognosis of medical, surgical, and rehabilitation treatment
(92%), and lower response to conventional analgesic drugs
(90.3%). For the items ‘ . . . are prone to suffer a higher pain
intensity than patients without CS’ and ‘ . . . they have a higher
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Table 1

Responses of 113 participants to central sensitization data in the
patient with knee osteoarthritis.

Variable Number (%)

When do you consider that the pain can be classified as chronic?
> 1 mo 5 (4.4)
> 3 mo 48 (42.5)
> 6 mo 60 (53.1)

How many patients with chronic pain did you treat over the last month?
0–10 patients 17 (15.0)
11–20 patients 35 (31.0)
21–30 patients 31 (27.4)
> 30 patients 30 (26.5)

What are the age ranges in which pain is more prevalent
30–54 yr 0
55–74 yr 59 (52.2)
75–84 yr 53 (46.9)
> 85 yr 1 (0.9)

Which is the percentage according to gender?
Men 41 (36.3)
Women 72 (63.7)

What would be the percentages regarding the intensity of the pain?
No pain 15 (13.3)
Mild pain 29 (25.7)
Moderate pain 45 (39.8)
Severe pain 24 (21.2)

What is the age range with more severe and limiting painful symptoms?
30–54 yr 1 (0.9)
55–74 yr 58 (51.3)
75–84 yr 46 (40.7)
> 85 yr 8 (7.1)

Characteristics of central sensitization phenotype
Pain at rest 81 /1.7)
Long lasting disease 84 (74.3)
Inadequate response to multiple analgesics and conservative

measures
111 (98.2)

Progressive increase of the painful area 73 (64.6)
Mirror pain in the contralateral knee 41 (36.3)
Appearance of multiple painful sites during treatment 58 (51.3)
Poor acceptance of the disease 71 (62.8)
Insomnia 67 (59.3)
Depression and/or anxiety 101 (89.4)
Pain and disability not proportional to the degree of the joint

lesion
99 (87.6)

What percentage of patients attended in one week present at least one
Characteristic of the previous question?
< 10% 8 (7.1)
10%–30% 34 (30.1)
31%–50% 26 (23.0)
51%–70% 29 (25.7)
> 70% 16 (14.2)

Dürsteler et al. Medicine (2020) 99:52 Medicine
risk for not responding adequately to knee arthroplasty and to
suffer from chronic pain after replacement surgery’, the level of
agreement was higher in specialized care as compared to primary
care (P= .03).

3.4. Diagnostic criteria for CS

Regarding data collected from the patient’s medical history,
participants considered that the most important information to
make a diagnosis of CS in a patients with chronic OA pain were
pain of disproportionate intensity for the degree of radiological
lesion of the joint, poor response to conventional analgesics,
4

progression of pain outside the original localization of the lesion,
concurrent anxiety and/or depression (Fig. 2). Differences
according to the level of care (primary care vs specialized care)
were not found. Regarding concurrent associated symptoms, no
consensus was achieved, but in reference to comorbidities,
consensus was reached for the presence of chronic lumbar pain
(75% agreement), myofascial pain syndrome (77.2%), fibromy-
algia (80.4%), chronic fatigue syndrome (77.2%), and post-
surgical persistent pain (87%).
Useful tests during physical examination for the diagnosis of

CS for which consensus was reached are shown in Table 3.
Differences between primary care and specialized care were not
found except for consensus on assessment of temporal summa-
tion to touch in the most affected area (75.5% agreement)
reported by primary care physicians. Consensus regarding other
complementary tests included the use of a visual analogue scale
(81.5% agreement), drawings of the painful area (79.3%),
Central Sensitization Inventory (CSI) (76.1%), quality of life
scales (SF-12, EQ-5D) (77.2%), the Doleur Neuropathique 4
questionnaire (DN4) (75.2%), and the Leeds Assessment of
Neuropathic Symptoms and Signs pain scale (77.2%). Of note,
that in the first Delphi round, agreement was achieved for only
the DN4 questionnaire. In relation to the DN4 instruments, there
was a significantly higher percentage of agreement in specialized
care than in primary care (80% vs 67.4%, P= .01). The finding of
discrepancy between pain intensity, the degree of disability and
the degree of joint lesion in the diagnostic images as a good
indicator of CS in patients with KOA reached 83.2% agreement.
3.5. Treatment of CS

As shown in Table 4, consensus was achieved in 7 items of
pharmacological treatment and in the 3 of non-pharmacological
therapy. According to the respondents, the analgesics that
specifically may act on CS in patients with KOA include
tapentadol (90.3% agreement), the dual reuptake inhibitors of
noradrenaline and serotonin (duloxetine, venlafaxine, amitripty-
line) (81,4% agreement) and alpha2delta calcium channel
ligands (gabapentin, pregabalin) (80,4% agreement) as well as
physiopathological approaches of pain mechanisms. The non-
pharmacological therapy includes recommendations of physical
exercise, management of stress and education strategies for the
patients with chronic pain.
3.6. The concept of CS in the integral management of the
patient with knee OA

In this section of the questionnaire, consensus was achieved in all
items with very high percentages of agreement ranging between
85% and 95.6%, which indicated that all participants recognized
that early diagnosis of treatment of CS is essential to facilitate
conservative and surgical treatment, to reduce length of
hospitalization, direct and indirect costs, and to preserve
functionality and quality of life. Differences between primary
and specialized care were not found.
4. Discussion

This survey study provides information of the opinion of a
sample of primary care physicians and other specialists, in
particular, specialists in traumatology, physical medicine and
rehabilitation and pain management on different aspects of the



Table 2

Responses of 113 participants regarding the impact of central sensitization in the patient with pain secondary to knee osteoarthritis.

Variables

‘Strongly
disagree’
n (%)

‘Somewhat agree’
and ‘agree but not
determinant for the

prognosis of
treatment’ n (%)

‘Agree or strongly
agree and determinant
or very determinant
for the prognosis
of treatment’ n (%)

Impact on the course of the disease
Analgesic control difficult to manage with poor response to conventional analgesics. 3 (2.7) 12 (10.6) 98 (86.7)
Prone to suffer higher pain intensity than patients without CS 4 (3.5) 8 (7.1) 101 (89.4)
Higher degree of functional limitation and loss of quality of life than patients without CS 4 (3.5) 9 (8.0) 100 (88.5)
Higher risk of not adequate response to TKR and to suffer from chronic pain after TKR 3 (2.7) 17 (15.0) 93 (82.3)
More prone to suffer from psychological comorbidities (anxiety/depression) 2 (1.8) 9 (8.0) 102 (90.3)
Poor prognosis regarding the results of medical, surgical, and rehabilitation treatment. 3 (2.7) 6 (5.3) 104 (92.0)

Impact on non-pharmacological treatment
Lower response to non-pharmacological treatment (immobilization, rest, exercises),
decreasing the impact of these measures on results of treatment.

3 (2.7) 23 (20.3) 87 (77.0)

Lower degree of attaining goals of rehabilitation 4 (3.5) 15 (13.3) 94 (83.2)
Impact on pharmacological treatment
Great lack of knowledge about the pathophysiology mechanisms of pain due to knee OA
and correct taxonomy and treatment (total responses 92)

∗
1 (1.1) 14 (15.2) 77 (83.7)

Patients with knee OA and CS respond to a lesser extent to conventional analgesics. 2 (1.8) 9 (8.0) 102 (90.3)
Most patients with pain due to knee OA are given analgesics whose mechanism of action
is not adequate to counteract the mechanisms involved in the pathophysiology of pain

2 (1.8) 26 (23.0) 85 (75.2)

Impact on surgical treatment
Important predictor of the functional recovery time after TKR (total responses 92)

∗
3 (3.3) 10 (9.2) 79 (85.9)

Important predictor of results of rehabilitation after TKR 4 (3.5) 21 (18.6) 88 (77.9)
It implies more pain and functional limitation early after TKR and, in general, a higher
consumption of analgesics as compared to patients without CS

5 (4.4) 12 (10.6) 96 (85.0)

Impact on the general results of treatment
The presence of CS may be an important prognostic factor for the success of treatment of
patients with knee OA

4 (3.5) 11 (9.7) 98 (86.7)

A better knowledge of the mechanisms involved in the physiopathology of pain due to
knee OA may improve the general prognosis of treatment

3 (2.7) 10 (8.8) 100 (88.5)

To date, there are no therapeutic guidelines or adequate treatment algorithms easily
applicable to routine daily practice for the treatment of CS in patients with knee OA (total
92 responses

∗

4 (4.3) 10 (10.9) 78 (84.8)

Early recognition of the CS phenotype in patients with knee OA could improve treatment
outcomes

3 (2.7) 13 (11.5) 97 (85.8)

CS= central sensitisation, OA= osteoarthritis, TKR= total knee replacement.
∗
No agreement was achieved in the first Delphi round.
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phenomenon of CS in patients with chronic OA pain.
Additionally, the study is in line with the lack of training on
general knowledge of the pain mechanisms as well as the
physiopathological aspects related to central sensitization among
the pain healthcare professionals in Europe.[22]

In view of the lack of consensus in the literature regarding
diagnostic criteria for CS, the results of this study allow to
establish 4 characteristics as the most relevant diagnostic clinical
signs (Table 5). These include the presence of pain which intensity
is disproportionate to the degree of joint lesion found in the
radioimaging studies, poor response to conventional analgesic
medications, progression of pain beyond the affected joint, and
concurrent complaints of anxiety and depression. Based on data
recorded in the study, the participants considered that 61% of
patients with KOA suffer from moderate to severe pain, with
inadequate pain relief by conventional analgesics in 55%of them,
and poor clinical-radiological correlation in 40%. These
characteristic signs should alert clinicians to the likelihood of
pooroutcomes related to thepresenceofCS component in apatient
with chronic OA pain. Data of reviews and clinical studies have
shown that the presence ofCS inOA is predictive of several adverse
clinical outcomes, including more severe and unpredictable pain
5

that is difficult to manage with conventional analgesics, other
comorbidities, reduced quality of life and functional disability, and
poor results after join replacement surgery.[11,23,24] These features
contradict traditional notions that have considered pain in OA as
only acute and nociceptive as well as being primarily related to
inflammation and mechanical factors such as cartilage damage.
The evidence of poor correlation between radiographic findings
and clinical manifestations supports the notion that chronic OA
pain is insufficiently explained by simple acute nociceptive pain
mechanisms alone, indicating that a central CSmechanism is likely
to be present in many patients with OA pain. Our study highlights
the consensus obtained and the low general knowledge of the
pathophysiology mechanisms of CS in patients with KOA
perceived by the respondents. This is an important gap that
may be explained by the still emerging nature of this condition,
the poor linkage between research data and clinical tools and the
lack of systematic recommendations for the diagnosis and
management of CS in OA pain.
Our study also shows difficulties in achieving consensus

regarding the usefulness of complementary tests and other tools
for the assessment of CS in clinical practice. It is noteworthy that,
in the first Delphi round, agreement was only achieved for the use

http://www.md-journal.com


Figure 1. Impact of central sensitization (CS) of the overall results of treatment in patients with pain due to knee osteoarthritis (OA) (Likert score 0: ‘strongly
disagree’; 1-2: ‘somewhat agree’ and ‘agree but not determinant for the prognosis of treatment; 3 to 4: ‘agree or strongly agree and determinant or very
determinant for the prognosis of treatment’).

Dürsteler et al. Medicine (2020) 99:52 Medicine
of the DN4 questionnaire, with consensus for visual analog scale,
drawing of the painful area, CSI, LANSS, and quality of life
questionnaires being achieved on the second round. Different
Figure 2. Signs from the patient’s medical history in which consensus was achiev
agree’ and ‘agree but not determinant for the prognosis of treatment; 3-4: ‘agre
treatment’).

6

studies have shown the usefulness of DN4 for the assessment of
neuropathic and chronic pain.[25–27] In our study, the percentage
of agreement for the use of DN4 was significantly higher among
ed for the diagnosis of CS (Likert score 0: ‘strongly disagree’; 1-2: ‘somewhat
e or strongly agree and determinant or very determinant for the prognosis of



Table 3

Useful tests performed during physical examination for the diagnosis of CS in which consensus was reached.

Percentage of agreement

Item of the questionnaire Primary care N=43 Specialized care N=79

Assessment of these signs in the most affected joint area: 77.3 83.1
Pressure pain thresholds
Touch sensitivity 84.3 77.2
Touch sensitivity (pinprick hyperalgesia) 78.6 78.6
Temporal summation to touch 75.5 No agreement
Dynamic mechanical allodynia triggered by touch 81.4 75.7
Deep somatic hyperalgesia to touch 78.6 77.4

CS= central sensitisation.
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specialists as compared to primary care physicians, probably
reflecting that they could be more familiarized with the use of this
instrument and a better understanding of the overlapping
characteristics of CS and NP. On the other hand, the CSI
developed to identify and quantified key symptoms related to
CS[28] showed an agreement of 76.1% on the second Delphi
round.
The present survey provides also interesting data regarding the

treatment approach that would be used by specialists in the
management of patients with KOA pain and CS. Interestingly, it
was recognized that adequate treatment of CS should involve
reducing hyperexcitability of the ascending pain pathway,
reestablishment of the normal function of the noradrenaline
descending pathway and the fact that the mechanisms involved in
the pathophysiology of CS pain and the intensity of pain should
guide pharmacological therapy. The reuptake inhibitors of
serotonin and noradrenaline, such as duloxetine, venlafaxine,
and amitriptyline together with tapentadol and inhibitors of the
alpha2-delta voltage-gated calcium channel, gabapentin and
Table 4

Consensus achieved by 113 participants regarding pharmacologica
patient with pain secondary to knee osteoarthritis.

Variables

Pharmacological treatment that specifically may act on CS in patients with knee OA.
Dual reuptake inhibitors of epinephrine and serotonin (duloxetine, venlafaxine,
amitriptyline)
alpha2delta calcium channel ligands (gabapentin, pregabalin)
Tapentadol
The most important mechanism in the treatment of CS is to reestablish the normal
function of the epinephrine descending inhibitory pathway (total responses 92)
The most important mechanism in the treatment of CS is to reduce hyperexcitability
of the ascending pain pathway.
Pharmacological treatment should be guided by the mechanisms involved in the
physiopathology of pain
Pharmacological treatment should be guided by the intensity of pain, both al rest
and on movement.

Non-pharmacological treatment
Exercise
Education of the patient with chronic pain
Management of stress

CS= central sensitisation, OA= osteoarthritis.
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pregabalin, were considered adequate medications for OA pain.
The benefits of centrally acting drugs have been also reported by
others.[11,29,30] In relation to non-pharmacological therapy,
consensus reached included the recommendation of exercise,
education interventions for chronic pain, and management of
stress. Increased physical activity is effective for managing pain in
patients with OA and overweight[31] as well as for OA patients in
general,[32] but positive effects of the processes involved in CS
remains unclear.
The present results should be interpreted taking into account

the observational and exploratory nature of the survey, the
relative small number of participants, which limits the represen-
tativeness of the study sample and the use of a non-validated
questionnaire. The questionnaire was written in Spanish and
distributed to general practitioners and specialists interested in
the care of patients withOA pain. It is important to emphasize the
limited number of participants, which was lower than expected,
and the loss of participants in the second round of the Delphi
process, the reasons of which are unknown but probably
l and non-pharmacological treatment of central sensitization the

‘Strongly
disagree’
n (%)

‘Somewhat agree’
and ‘agree but

not determinant for
the prognosis of
treatment’ n (%)

‘Agree or strongly agree
and determinant or
very determinant for
the prognosis of
treatment’ n (%)

1 (0.9) 20 (17.7) 92 (81.4)

2 (1.8) 20 (17.7) 91 (80.5)
0 11 (9.7) 102 (90.3)

1 (1.1) 17 (18.5) 74 (80.4)

2 (1.8) 24 (21.2) 87 (77.0)

0 17 (15.0) 96 (84.9)

2 (1.8) 24 (21.2) 87 (77.0)

2 (1.8) 17 (15.0) 94 (83.2)
0 14 (12.4) 99 (87.6)

1 (0.9) 22 (19.5) 90 (79.6)
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Table 5

Diagnostic criteria for the identification of central sensitization in
patients with osteoarthritis pain.
Diagnostic criteria for the identification of central sensitization in patients with

osteoarthritis pain
Disproportionate intensity to the radiological joint lesion.
Poor response to usual analgesics.
Progression of pain outside the site of the lesion.
Concurrent anxiety and depression.

Dürsteler et al. Medicine (2020) 99:52 Medicine
influenced by the recruitment strategy. Also, specialists in pain
management accounted for a reduced percentage of participants
(17.7%) as compared to primary care physicians and traumatol-
ogists. Although 65% of participants had more than 10 years of
professional experience, the distribution of participants by
autonomous communities was irregular, with 24.8% concen-
trated in Madrid followed by 19.5% in Andalucia. The influence
of these factors on the outcome of the study should not be
underestimated. However, as far as we are aware, no previous
survey studies addressing the problems of CS in patients with
pain due to OA have been published in the literature. In this
respect, there is little information addressing the treatment of CS,
specifically in patients with OA.[33,34] In a systematic review of
CS in patients with OA pain based on from 36 studies, the
majority of which were case-control studies in KOA, evidence
was inconclusive regarding both clinical identification and
treatment of CS in OA.[35]

In summary, the consensus obtained on diagnosis criteria as
well as the mentioned study results add valuable information
regarding the diagnosis and the management of patients with CS
and OA pain. Early assessment of the characteristic clinical signs
of CS allows recognition of the CS component that may be
present in some patients with chronic OA pain. Also, prompt
recognition of the CS phenotype in patients with KOAmay be an
important factor to improve the outcome of treatment in these
patients. The management of OA pain and CS requires an early
diagnosis and treatment in order to reduce the impact of CS on
the course of the disease, and especially on functionality and
quality of life of patients. However, studies like the present survey
analysis should have a wider range of population and the
questionnaire should be updated with more pain specific level
questions to determine the level of the pain experienced by the
individuals. In clinical practice, disproportionate intensity to the
radiological joint lesion, poor response to usual analgesics,
progression of pain outside the site of the lesion, and concurrent
anxiety and depression are suggestive diagnostic clues. Among
non-pharmacological measures, exercise and educational inter-
ventions could be recommended, whereas duloxetine, venlafax-
ine, and amitriptyline together with gabapentin and pregabalin
were considered adequate medications for the management of CS
in patients with OA.
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