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Aim: Complex regional pain syndrome (CRPS) is a debilitating, painful condition of limbs that often
arises after an injury and is associated with significant morbidity. Materials & methods: The Appraisal of
Guidelines for Research and Evaluation (AGREE II) instrument, used to assess the quality of clinical practice
guidelines (CPGs), was used to evaluate seven CRPS management guideline. Results: Out of the seven CPGs
evaluated using the AGREE Il instrument, only one from Royal College of Physicians was found to have
high-quality consensus guidelines for diagnosis and management of CRPS. Conclusion: Future CPGs should
be backed by systematic literature searches, focus on guidelines clinical translation into clinical practice
and applicability to the desired patient population.
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Complex regional pain syndrome (CRPS) is a debilitating, painful condition of a limb that often arises after an
injury and is associated with sensory, motor, autonomic or skin and bone abnormalities [1]. The most common
presentation of CRPS is significant pain that typically begins 1 month after an insult to the limb, and may
present with abnormalities such as allodynia, hyperalgesia or asymmetric differences in temperature, color, edema
or sweating and/or changes in motor function [2]. Furthermore, the symptoms of CRPS may change over the course
of the disease with the temperature, color, edema or sweating abnormalities sometimes reducing over time, but the
pain and motor function persisting [3,4]. Symptoms are more likely to stabilize rather than resolve, evidenced by a
Dutch study in which 30% of CRPS patients reported complete recovery and 54% reported stable disease after a
mean follow-up of 5.8 years 3. A population study in the Netherlands reported an incidence of 26.2 per 100,000
person years (the number of people per year) with diagnosis at a mean age of 52.7 +/- 2.20 years of age 5. In
the USA, the reported incidence in Olmsted County was reported to be 5.25 per 100,000 person years [6]. Both
studies report an increased incidence of CRPS in females [5,6].
Many non standardized diagnostic schemes created differently named syndromes to stratify CRPS, notably
reflex sympathetic dystrophy (CRPS Type I) and causalgia (CRPS Type II), which can now collectively be better
characterized as CRPS [7,8]. Harden ez a/. created the ‘Budapest criteria’ to diagnose CRPS, and these criteria have Futu re"?..»-~.. )
been well adopted and validated by practitioners [2,91. Importantly, diagnosis by the Budapest criteria requires that ~ Med iciné'
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no other diagnosis can better explain the patient’s symptoms as CRPS is a diagnosis of exclusion. CRPS can be
further divided into the more common CRPS Type 1 and less common CRPS Type 2. Both types present similarly,
but a nerve lesion is present in CRPS type 2, a distinction that does not significantly affect management [10].

Difficulty in properly diagnosing and few evidence-based treatments challenge the practitioner in the treatment
of CRPS. Given the complexity and variability in management of CRPS, the prognoses of patients often depend
on timely diagnosis and appropriate management. Furthermore, optimal treatment of CRPS requires simultaneous
interventions from an interdisciplinary team [11]. Although pain is the most common symptom, CRPS patients may
also experience limb dysfunction, requiring early physical therapy and psychologic distress, requiring counseling [12].
Experts in the field and professional societies have developed clinical practice guidelines (CPGs) to better diagnose
and treat CRPS, but to date there has not been a comprehensive review of the quality and methodologic rigor of
these CPG [12-17]. The Appraisal of Guidelines for Research and Evaluation (AGREE II) instrument was developed
to systematically and objectively assess the quality of CPG, and has been externally validated as the most superior
method of validation [18,19]. The purpose of this paper is to assess the quality and developmental rigor of the existing
CPG for the management and treatment of CRPS in adults using the validated AGREE II appraisal tool.

Materials & methods

Search & selection

A systematic search of available literature was performed using the following databases: MEDLINE (Via PubMed),
EMBASE and Web of Science, Cochrane, Clinical Keys and CIANHL. The following search terms with appropriate
combinations were used to screen for related articles: (‘Complex regional pain syndrome’ or ‘CRPS’ or ‘causal-
gia or ‘reflex sympathetic dystrophy’ or ‘RSD’ or ‘SudecK’s atrophy’ and ‘guideline’ or ‘consensus statement’
or ‘recommendation’). The systematic search for articles dates from the inception of the databases until 1 June 2021
and includes all clinical practice guidelines and consensus statements related to the diagnosis, treatment and overall
management of CRPS. The guidelines included both internationally and nationally developed guidelines and if
multiple guidelines were established by the same governing body, the most recent guideline was reviewed (Figure 1).
While both Pain Practice 2002 and Pain Prac-2010 [15] discuss pathophysiology, CRPS diagnosis and treatment,
Pain Practice 2002 [17] is geared more toward the in-depth pathophysiology discussion, diagnosis and clinical
presentation, while Pain Practice 2010 has an extensive discussion on various treatments ranging from sympathetic
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Table 1. Individual components within the six quality domains in the Appraisal of Guidelines for Research &

Evaluation Il instrument.

Domain 1: Scope and purpose

1
2
3

Domain 2: Stakeholder involvement

The overall objective(s) of the guideline is (are) specifically described
The health question(s) covered by the guideline is (are) specifically described
The population (patients, public etc.) to whom the guideline is meant to apply is specifically described

4 The guideline development group includes individuals from all relevant professional groups
5 The views and preferences of the target population (patients, public etc.) have been sought
6 The target users of the guideline are clearly defined

Domain 3: Rigor of development

7 Systematic methods were used to search for evidence

8 The criteria for selecting the evidence are clearly described

9 The strengths and limitations of the body of evidence are clearly described

10 The methods for formulating the recommendations are clearly described

1 The health benefits, side effects and risks have been considered in formulating the recommendation
12 There is an explicit link between the recommendations and the supporting evidence

13 The guideline has been externally reviewed by experts prior to its publication

14 A procedure for updating the guideline is provided

15 The recommendations are specific and unambiguous

16 The different options for management of the condition or health issue are clearly presented

17 Key recommendations are easily identifiably

Domain 5: Applicability

18 The guideline describes facilitators and barriers to its application

19 The guideline provides advice and/or tools on how the recommendations can be put into practice
20 The potential resource implications of applying the recommendations have been considered

21 The guideline presents monitoring and/or auditing criteria

Domain 6: Editorial independence

22 The views of the funding body have not influenced the content of the guideline
23 Competing interests of guideline development group members have been recorded and addressed

blocks, radiofrequency ablations, phenol neurolysis, plexus brachialis block, continuous epidural infusion, spinal
cord stimulation and more. Hence, it is worth including both of these studies in the discussion. Articles not available
directly in English, not CRPS related, not management related or not an expert working group were excluded.

Data collection
Datapoints were extracted from each clinical practice guideline including the development body, context of
publication, development method, target users, number of references and relevant sources of funding.

Quality appraisal
All selected investigators for this CRPS appraisal using the AGREE II instrument completed the online training
provided by the AGREE II organization (www.agreetrust.org).

[obtained score — minimum possible score]

Scaled domain score = x 100

[maximum possible score — minimum possible score]

Four authors (initials) completed the free, online training available on the AGREE website (www.agreetrust.org)
then independently evaluated the clinically available guidelines for CRPS. Using the AGREE II instrument, the
authors systematically evaluated and scored these guidelines for 23 items organized into the following quality
domains: scope and purpose; stakeholder involvement; rigor of development; clarity of presentation; applicabil-
ity and editorial independence (Table 1). For each of the 23 items, the authors assigned a score between 1 and 7.
A score of 1 was assigned if the guideline provided no relevant information toward the item. A score of 7 was
assigned if the guideline provided exceptional quality of reporting and all criteria had been met. From the sum of
the authors’ scores for each item in a quality domain, an overall domain quality score was calculated for each of the
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six quality domains using the following formula:

(obtained score — minimum possible score)

Scaled domain score = |:

; ; P ; x 100
(maximum possible score — minimum possible score)

The AGREE II system provides no formal recommendations for how to interpret scores. Prior to analysis, the
authors used previous AGREE II analyses to determine how to interpret CRPS guidelines [20,21]. At a maximum
of 100, an average domain score of 80 or greater was deemed high quality. The overall quality of a CPG was
determined as follows: ‘high’ if the average >80% ; ‘average’ if >60% ; and ‘low’ if <60%.

Data analysis

To assess agreement and scoring consistency between the four reviewers, another independent author performed a
two-way random effects intraclass correlation coefficient analysis (ICC) with a 95% CI using Python 3.8 and the
pingouin analytical profile index . ICC was considered as poor (<0.20), fair (0.21-0.40), moderate (0.41-0.60),
good (0.61-0.80) or very good (0.81-1.00) per ICC classification previously established [22].

Results

Results from the initial literature search yielded 1529 articles. Figure 1 demonstrates the literature review process
utilized in this study. Articles were then evaluated based on title and summary abstract to determine inclusion.
After eliminating duplicates, 1456 were screened for eligibility. Articles not available directly in English, not CRPS
related, not management related or not an expert working group were excluded. Seven guidelines were evaluated
for assessment under AGREE 1I practices: Pain Medicine [12], Clinical Journal of Pain [13), European Journal of
Pain [14], Royal College of Physicians (RCP) (23], Pain Practice 2010 [15], BioMed Central Neurology [16], Pain
Practice 2002 (17] (Table 2). Among these, only the RCP CPG was deemed as ‘high quality’, while the remaining six
CPGs were categorized as either ‘average’ or ‘low’ quality (Table 3). All CPGs scored highly in the domains of ‘scope
and purpose’ (82.3% = 9.3) and ‘clarity and presentation’ (83.72 % 8.44). Domains that generally scored lower
among CPGs evaluated included the other four domains, ‘stakeholder involvement’ (67.85% +/- 19.14), ‘rigor
of development’ (59.59% +/-19.99), ‘applicability’ (63.84% +/- 15.86) and ‘editorial independence’ (55.05%
+/- 28.15). ICCs to assess interrater reliability for each of the six AGREE II domains can be found in Table 4.
The guidelines that scored poorly overall (and scored the lowest within specific items in each domain) were as
follows: Clinical Journal of Pain [13] (Domain 2, item 5; Domain 3, item 7; Domain 6, item 22 and 23), Pain
Practice 2010 (15] (Domain 3, item 14), Pain Practice 2002 [17] (Domain 6, item 23). Overall, there was high
consistency between the four independent reviewers. In five of the six AGREE II domains, ICC was classified as
‘very good’ interrater reliability, defined by an ICC of 0.81 or higher. In Domain 4 (clarify of presentation), scores
between the four independent reviewers received an ICC score of ‘good’ (0.73).

Discussion

CRPS is an uncommon and challenging condition to diagnose and treat. Both CRPS type I and type II have
different pathophysiologic origins but are clinically treated the same. The condition may also mimic more common
conditions seen by physicians which further complicates the diagnosis of exclusion. Management of CRPS typically
begins with primary care and requires timely diagnosis and appropriate referrals to multidisciplinary teams. Once
diagnosed, treatment of CRPS requires simultaneous interventions from an interdisciplinary team, often requiring
intervention from neurology, rheumatology, physical therapists, pain specialists, orthopedic surgeons, physiatrists
and psychological counseling [11,24]. Furthermore, timely diagnosis and treatment is needed to minimize the
development of secondary conditions. Left untreated, patients with CRPS are at risk of developing complications
from limb disuse and mental illness from living with chronic pain [25].

CPGs help clinicians provide standardized and cost-effective care while reducing adverse events [26). However,
CPGs vary considerably in overall quality and applicability of recommendations, necessitating that clinicians
evaluate the CPG prior to implementation. To assess the quality of existing CPGs, this paper methodically assesses
CRPS CPGs using the AGREE II tool. Seven guidelines were identified to evaluate across six AGREE II domains to
identify high quality CPGs. It is worth noting that CPGs discussed here range over a 20-year period (1998-2019)
while the AGREE 1I instrument was published in 2010. Of the seven CPGs, Pain Medicine (12, RCP 23] and
European Journal of Pain [14] were published after the AGREE 1II instrument whereas Pain Practice 2002 [17],
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Table 2. Guideline development and methodology.

Journal Society/authors Pub. Year Country Development Developers Target user # of Refer- Funding source Ref.
method ences
Pain Medicine  American 2013 USA Systematic PM&R; physical Healthcare 343 Reflex Sympathetic [12]
Academy of Pain literature therapy; pain practitioners Dystrophy Syndrome
Medicine review, expert specialists; rehab Association; Dutch
panel specialists; Alliance for
anesthesiologists Improvement of Paincare
funded by Pfizer Inc.
Clinical Stanton-Hicks 1998 USA Expert Pain specialists Healthcare 74 Not reported [13]
Journal of etal. Consensus practitioners
Pain
European European Pain 2019 Europe Four-stage Pain specialists; Healthcare 30 European Pain [14]
Journal of Federation Task consensus neurologists; practitioners in Federation
Pain Force challenge PM&R; Europe
process, Expert  psychologists;
panel anesthesiologists;
general and hand
surgery
Royal College  Royal College of 2018 UK Expert Panel General Patients and 148 Royal College of General [23]
of Physicians Physicians practitioners, pain healthcare Practitioners, the Royal
specialists; providers for College of Physicians, the
occupational CRPS broken Faculty of Pain Medicine
therapists; down by of the Royal College of
orthopedic specialty interest Anesthetists, the Royal
specialists; College of Occupational
psychiatrists; Therapists, the British
PM&R; Orthopedic Association,
physiotherapy the British Pain Society,
specialists; the British Psychological
neurosurgeons; Society, the British
emergency Society of Rehabilitation
medicine Medicine, the Chartered
physicians; plastic Society of Physiotherapy,
surgeons; hand the Directorate of
therapists; sports Defense Rehabilitation,
and exercise the Physiotherapy Pain
medicine Association, the Society
specialists; of British Neurological
podiatrists; Surgeons, the Royal
rheumatologists; College of Emergency
radiologists; Medicine, the British
vascular surgeons; Association of Plastic,
neurophysiolo- Reconstructive and
gists; patients and Aesthetic Surgeons, the
their families Faculty of Occupational
Medicine, the British
Society for Surgery of
the Hand, the British
Association of Hand
Therapists and the Pain
Relief Foundation, The
Association of
Orthopedic Practitioners,
the Faculty of Sport and
Exercise Medicine and
the College of Podiatry
Pain Practice World Institute 2010 North Expert panel Anesthesiologists;  Initially for 102 Dutch Government [15]
2010 of Pain America & pain specialists; Dutch speaking Grant
Europe neurologists pain physicians,
now translated
for
US/international
pain specialists
CRPS: Complex regional pain syndrome; PM&R: Physical medicine and rehabilitation; Pub.: Publication.
future science group www.futuremedicine.com 955
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Table 2. Guideline development and methodology (cont.).

Journal Society/authors Pub. Year Country Development Developers Target user # of Refer- Funding source Ref.
method ences

BioMed Perez et al. 2010 Netherlands  Expert panel Anesthesiologists;  Multidisciplinary 26 None [16]

Central rehab specialists; healthcare

Neurology neurosurgeons; providers

rheumatologists;
plastic surgeons;
neurologists;
insurance
medicine
specialists; general
physicians

Pain Practice World Institute 2002 USA Expert panel Not reported Not reported 120 Medtronic Inc. [17]
2002 of Pain

CRPS: Complex regional pain syndrome; PM&R: Physical medicine and rehabilitation; Pub.: Publication.

Table 3. Quality appraisal using the Appraisal of Guidelines for Research & Evaluation Il instrument.

Journal Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 Ref.

Scope and Stakeholder Rigor of Clarity and Applicability Editorial Average Overall

purpose % involvement development  presentation % independence domain scores quality

% % % %

Pain Medicine 83.33 62.5 63.54 81.9 84.37 62.5 73.02 Average [12]
Clinical Journal of Pain 80.5 45.8 34.37 72.22 51.04 4.16 48.01 Low [13]
European Journal of Pain  87.5 88.88 54.16 90.28 60.42 79.17 76.73 Average [14]
Royal College of 97.22 98.61 93.23 98.61 87.5 83.33 93.08 High [23]
Physicians
Pain Practice 2010 68.06 52.78 54.17 79.17 54.17 52.08 60.07 Low [15]
BioMed Central 75.0 66.66 75.52 81.94 47.92 70.8 69.64 Average [16]
Neurology
Pain Practice 2002 84.7 59.7 42.19 81.94 61.46 33.33 60.55 Low [17]

Table 4. Intraclass coefficients for Appraisal of Guidelines for Research & Evaluation Il instrument domains.

Agree Il domain Intraclass correlation coefficient 95% Cl

Scope and purpose 0.931 0.778-0.987
Stakeholder involvement 0.824 0.433-0.966
Rigor of development 0.926 0.761-0.986
Clarity of presentation 0.734 0.144-0.949
Applicability 0.8 0.356-0.962
Editorial independence 0.88 0.612-0.977

Pain Practice 2010 [15], BioMed Central Neurology [16] and Clinical Journal of Pain [13] were published before the
AGREE 1I instrument. In light of this timeframe, the average domain scores of all three CPGs published after the
AGREE II instrument came out in 2010 was higher than the average domain score of those CPGs published prior
to the AGREE II instrument.

Domain 1 (scope and purpose) evaluates how clearly a guideline describes its objective, health questions and target
population. Overall, all CPGs were rated ‘high quality’ in this domain and RCP scored highest at 97.22% =+ 6.1 231.
For CRPS, guidelines need to clearly outline how to diagnose CRPS as the initial diagnosis is often a challenge
and may also delay treatment. The CPGs tended to perform worse on item 3, which evaluates how well the target
population is described. In these CPGs, the target population was simply described as patients with CRPS, but the
age, disease severity and comorbid conditions of this population was not described. In the future, CPGs could better
describe how management may differ depending on patient characteristics, which may influence management. Of
note, the RCP guideline describes how management changes depending on disease severity and comorbidities. This
allows readers to provide more targeted treatment for patients with CRPS [23].

956 Pain Manag. (2022) 12(8) future science group



Clinical practice guidelines for the management of patients with CRPS ~ Systematic Review

Domain 2 (stakeholder involvement) evaluates how a guideline describes the development group for the CPG,
views of the target population and target users. Most CPG were rated as ‘high quality’ in domain 2 as seen in
Table 3, with RCP guideline scoring the highest at 98.61+ 8.4. Domain 2 is of particular importance for CRPS
guidelines because optimal treatment often requires a multidisciplinary team including primary care, pain specialists,
rehabilitation therapy and psychological therapy [11,23,24]. Therefore, input from these specialists are integral in
describing the management of CRPS and should be present for the development of CRPS guidelines. Including
the public and patients in the development process has been shown to produce guidelines that are more relevant
and understandable while also addressing public concerns [26) . However, only three CPGs sought patient feedback
on guidelines before publishing: European Journal of Pain, RCP and Pain Practice 2002 (14,17,23]. Furthermore,
including patients in the development process is readily available through patient organizations or recruitment and
offers the important patient perspective in CPGs.

Domain 3 (rigor of development) is the strongest predictor for overall guideline quality (27]. Overall, the CPGs
as a whole performed second worst in this domain with only three CPGs rated as ‘high quality’: Pain Medicine,
RCP and BioMed Central Neurology [12,16,23]. The RCP scored the highest at 93.23 £ 9.5 [23]. This domain
evaluates the methodology utilized to generate guidelines from medical evidence, including how the evidence is
found, selected and appraised. High quality CPGs not only perform systematic literature reviews to ensure the
guidelines are informed by all available evidence, but also conduct an evidence appraisal. Evidence appraisal is an
important step in developing high quality CPG and can be achieved by externally validated appraisal methods such
as the GRADE system.

Domain 4 (clarity and presentation) evaluates how well a CPG communicates recommendations. This domain
reflects the overall usability of a CPG in clinical practice, considering structure, formatting and ambiguity. On
average, all the CPGs performed most strongly in this domain with a cumulative average score of 83.73 & 8.44. CPGs
increased clarity and presentation by listing key recommendations separately, providing a list of recommendations or
outlining a flow diagram to aid in management.

Domain 5 (Applicability) evaluates how a CPG’s recommendations can be realistically implemented in clinical
practice. This domain considers how CPG authors identify and address barriers to recommendation implementa-
tion, such as required patient resources and facilities for treatment. RCP performed the highest at 87.50 £ 8.2 [23].
RCP uniquely provided a list of centers with an interest in CRPS treatment, however this list was limited to Europe.
Additionally, the CPGs consistently performed worse in how cost of treatment was considered and addressed, which
is a trend across CPGs, despite the fact that chronic pain conditions are financially costly to the individual [28,29].
Opverall, the consideration of barriers in CRPS management is especially important because inadequate treatment
of the disease may create barriers in a population that likely already experiences a higher financial burden.

Domain 6 (editorial independence) evaluates if the funding body influenced the CPG and if competing interests
have been identified. All CPGs performed most poorly in this domain, averaging at 55 &= 28.15. The CRPS CPGs
require greater clarity in this domain. Appropriate reporting of funding and competing interests is important in
communicating how external factors influenced the development of the CPG. Additionally, CPGs had the greatest
variability in this domain with a standard deviation of 28.15. This variability has been observed in other AGREE II
analyses and may be caused by reporting of funding outside of the CPG itself (21,30]. Overall, appropriate reporting
of funding and competing interest increases transparency in CPG development and provides users the information
needed to inform clinical decisions.

Recommendations

Through comprehensive review of the eight available CPGs, the authors and independent reviewers have compiled
a set of key clinical management points for management of CRPS. Table 5 summarizes the diagnostic and treatment
recommendations for management of CRPS. Table 6 lists the Budapest criteria [2]. For completion purposes, it is
worth noting that a third type of CRPS has been proposed for patients not meeting Budapest Criteria called CRPS
not otherwise specified (9. More recently, The Valencia consensus-based adaptation of the IASP CRPS diagnostic
criteria published changes concerning 3 areas: diagnostic parenting under ICD-11; CRPS subtypes; and the
diagnostic procedure [31]. Listed under the CRPS subtypes, in addition to CRPS I, II, not otherwise specified,
there is now ‘CRPS with remission of some features’ for patients previously documented as having fully met CRPS
criteria but who currently display CRPS features insufficient to fully meet the diagnostic criteria.
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Table 5. Key recommendations.

Diagnosis

Symptoms of CRPS

Diagnosis of exclusion; based on clinical examination and when patient meets Budapest criteria
(Table 6); however patients with clinical condition similar to CRPS but without meeting Budapest
criteria are diagnosed as CRPS not-otherwise specified

Sensory — hyperesthesia, allodynia, hyperalgesia

Vasomotor — temperature asymmetry, skin color changes or asymmetry
Sudomotor/edema — edema, sweating changes

Motor/trophic — decreased range of motion, motor dysfunction, trophic changes

Nonpharmacological treatment of CRPS Patient education and support

Physical and vocational rehabilitation (exercises and strengthening, posture control)
Psychological interventions (mirror visual feedback, relaxation techniques)

Pharmacological treatment of CRPS Drugs with efficacy in neuropathic pain (tricyclic antidepressants, anticonvulsants, NSAIDs,

analgesic cream, ketamine, opioids), neridronate [32]

Interventional pain management of CRPS Interventional pain procedures (dry needling, lumbar sympathetic, stellate ganglion, bier block,

brachial plexus block, spinal cord stimulator, intrathecal therapy)

CRPS: Complex regional pain syndrome; NSAIDs: Non-steroidal anti-inflammatory drugs.

Table 6. Budapest criteria.

a) The patient has continuing pain which is disproportionate to any inciting event
b) The patient has at least one sign in two or more of the categories

¢) The patient reports at least one symptom in three or more of the categories

d) No other diagnosis can better explain the signs and symptoms

Category

1. Sensory

2. Vasomotor
3. Sudomotor/edema

4. Motor/trophic

Allodynia (to light touch) and/or temperature sensation and/or deep somatic
pressure and/or hyperalgesia (to pinprick) and/or hyperesthesia

Temperature asymmetry and/or skin color changes and/or skin color asymmetry
Edema and/or sweating changes and/or sweating asymmetry

Decreased range of motion and/or motor dysfunction (weakness, tremor, dystonia)
and/or trophic changes (hair/nail /skin)

Limitations

The Agree II instrument is used to evaluate the quality and methodologic rigor of a clinical practice guideline.
However, the accuracy and interpretation of medical evidence used to develop the guidelines are not directly
investigated and should be considered independently from the AGREE II analysis. The AGREE II instrument
does investigate the methodology utilized to generate guidelines from medical evidence in domain 3 (rigor of
development). Domain 3 is critical in evaluating how evidence informs guidelines but is assigned equal weight as
other domains in the AGREE II instrument. For a guideline, the scores of other domains may generate a high
overall score in the analysis despite poor methodological rigor. Additionally, domain 3 (rigor of development)
and domain 6 (editorial independence) are more strongly associated with effective guidelines, but also considered
equally. Another limitation is found in how each domain is scored from subjective evaluations by four independent
reviewers. Although statistical techniques were used to assess variation, the evaluations are informed by subjective
reviewer interpretation and individual understanding of research methodology. At last, the literature search likely
missed some applicable guidelines as the search excluded articles not available in English and guidelines not indexed
in the searched databases.

Conclusion

Based on the AGREE II instrument, there is only one available high quality consensus statement on the diagnosis
and management of CRPS and it is one from RCP. Low scores in domains such as ‘stakeholder involvement’, ‘rigor of
development’, ‘applicability’ and ‘editorial independence’ suggest weaknesses in the development process, targeting
user, generating guidelines from medical practice, implementation in clinical practice and proper identification
of competing interests. Future guidelines should be backed by systematic literature searches, focus on guidelines
clinical translation into clinical practice and applicability to the desired patient population.

Pain Manag. (2022) 12(8) future science group



Clinical practice guidelines for the management of patients with CRPS ~ Systematic Review

Summary points

All clinical practice guidelines (CPGs) studied were rated ‘high quality’ in domain 1 (scope and purpose) but Royal
College of Physicians (RCP) scored highest as they clearly defined how to diagnose complex regional pain
syndrome (CRPS), described the target population, including age, disease severity and comorbid conditions of this
population.

Most CPG were rated as 'high quality’ in domain 2 (stakeholder involvement) with RCP guideline scoring the
highest as they described treatment with an emphasis on multidisciplinary team including primary care, pain
specialists, rehabilitation therapy and psychological therapy and also sought patient feedback.

Overall, the CPGs as a whole performed second worst in this domain 3 (rigor of development), again with RCP
scored the highest.

All CPGs studied did strongly in domain 4 (clarity and presentation) but providing clarity and presentation, listing
key recommendations separately, providing a list of recommendations or outlining a flow diagram to aid in
management.

RCP CPG scored the highest in domain 5 (applicability) which provides guidance on how recommendations can be
realistically implemented as they uniquely provided a list of centers with an interest in CRPS treatment.

Out of the seven CPGs evaluated using the AGREE Il instrument, only one from RCP was found to have
high-quality consensus guidelines for management of CRPS.

Financial & competing interests disclosure

The authors have no relevant affiliations or financial involvement with any organization or entity with a financial interest in or finan-
cial conflict with the subject matter or materials discussed in the manuscript. This includes employment, consultancies, honoraria,
stock ownership or options, expert testimony, grants or patents received or pending, or royalties.

No writing assistance was utilized in the production of this manuscript.

References
Papers of special note have been highlighted as:  of interest

1.

13.

14.

Veldman PH, Reynen HM, Arntz IE, Goris R]. Signs and symptoms of reflex sympathetic dystrophy: prospective study of 829 patients.
Lancer 342(8878), 1012-1016 (1993).

Harden RN, Bruehl S, Stanton-Hicks M, Wilson PR. Proposed new diagnostic criteria for complex regional pain syndrome. Pain Med.
8(4), 326-331 (2007).

De Mos M, Huygen FJ, Van Der Hoeven-Borgman M, Dieleman JP, Ch Stricker BH, Sturkenboom MC. Outcome of the complex
regional pain syndrome. Clin. J. Pain 25(7), 590-597 (2009).

Birklein F, O’neill D, Schlereth T. Complex regional pain syndrome: an optimistic perspective. Neurology 84(1), 89-96 (2015).

De Mos M, De Bruijn AG, Huygen FJ, Dieleman JP, Stricker BH, Sturkenboom MC. The incidence of complex regional pain
syndrome: a population-based study. Pzin 129(1-2), 12-20 (2007).

Sandroni P, Benrud-Larson LM, Mcclelland RL, Low PA. Complex regional pain syndrome type I: incidence and prevalence in Olmsted
county, a population-based study. Pain 103(1-2), 199-207 (2003).

Kozin F, Ryan LM, Carerra GF, Soin JS, Wortmann RL. The reflex sympathetic dystrophy syndrome (RSDS) III. Scintigraphic studies,
further evidence for the therapeutic efficacy of systemic corticosteroids, and proposed diagnostic criteria. Am. J. Med. 70(1), 23-30
(1981).

Gibbons JJ, Wilson PR. RSD score: criteria for the diagnosis of reflex sympathetic dystrophy and causalgia. Clin. J. Pain 8(3), 260-263
(1992).

Harden NR, Bruehl S, Perez R ¢t a/. Validation of proposed diagnostic criteria (the “Budapest Criteria”) for complex regional pain
syndrome. Pain 150(2), 268-274 (2010).

Stanton-Hicks M, Janig W, Hassenbusch S, Haddox JD, Boas R, Wilson P. Reflex sympathetic dystrophy: changing concepts and
taxonomy. Pain 63(1), 127-133 (1995).

Rho RH, Brewer RP, Lamer TJ, Wilson PR. Complex regional pain syndrome. Mayo Clin. Proc. 77(2), 174-180 (2002).

Harden RN, Oaklander AL, Burton AW e a/. Complex regional pain syndrome: practical diagnostic and treatment guidelines, 4th
edition. Pain Med. 14(2), 180-229 (2013).

One of the seven clinical practice guidelines (CPGs) discussed in the article.
Stanton-Hicks M, Baron R, Boas R ez /. Complex regional pain syndromes: guidelines for therapy. Clin. J. Pain 14(2), 155-166 (1998).
One of the seven CPGs discussed in the article.

Gocebel A, Barker C, Birklein F ez a/. Standards for the diagnosis and management of complex regional pain syndrome: results of a
European Pain Federation task force. Eur. J. Pain 23(4), 641-651 (2019).

future science group www.futuremedicine.com

959



Systematic Review

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Javed, Kang, Black, Chorath, Johal & Huh

One of the seven CPGs discussed in the article.

Van Eijs F, Stanton-Hicks M, Van Zundert J ez /. Evidence-based interventional pain medicine according to clinical diagnoses. 16.
Complex regional pain syndrome. Pain Pract. 11(1), 70-87 (2011).

One of the seven CPGs discussed in the article.

Perez RS, Zollinger PE, Dijkstra PU ez a/. Evidence based guidelines for complex regional pain syndrome type 1. BMC Neurol. 10, 20
(2010).

One of the seven CPGs discussed in the article.

Stanton-Hicks MD, Burton AW, Bruehl SP ez al. An updated interdisciplinary clinical pathway for CRPS: report of an expert panel.
Pain Pract. 2(1), 1-16 (2002).

One of the seven CPGs discussed in the article.

Brouwers MC, Kho ME, Browman GP ez a/. AGREE II: advancing guideline development, reporting and evaluation in health care. /.
Clin. Epidemiol. 63(12), 1308-1311 (2010).

Vlayen J, Aertgeerts B, Hannes K, Sermeus W, Ramackers D. A systematic review of appraisal tools for clinical practice guidelines:

multiple similarities and one common deficit. /nt. J. Qual. Health Care 17(3), 235-242 (2005).

Yver CM, Chorath KT, Connolly J ez a/. Clinical practice guidelines for the management of patients with cleft lip and palate: a systematic
quality appraisal using the appraisal of guidelines for research and evaluation II instrument. J. Craniofac. Surg. 33(2), 449-452 (2022).

Chorath K, Garza L, Tarriela A, Luu N, Rajasekaran K, Moreira A. Clinical practice guidelines on newborn hearing screening: a
systematic quality appraisal using the AGREE II instrument. Inz. J. Pediatr. Otorhinolaryngol. 141, 110504 (2021).

Mchugh ML. Interrater reliability: the kappa statistic. Biochem. Med. (Zagreb) 22(3), 276-282 (2012).

Goebel A, Barker CH, Turner-Stokes L ¢z al. Complex regional pain syndrome in adults: UK guidelines for diagnosis, referral and
management in primary and secondary care. R. Coll. Physicians 11, 110-130 (2018).

One of the seven CPGs discussed in the article.

Brinkers M, Rumpelt P, Lux A, Kretzschmar M, Pfau G. Psychiatric disorders in complex regional pain syndrome (CRPS): the role of
the consultation-liaison psychiatrist. Pain Res. Manag. 2018, 2894360 (2018).

Harden RN, Swan M, King A, Costa B, Barthel ]. Treatment of complex regional pain syndrome: functional restoration. Clin. J. Pain
22(5), 420-424 (2006).

Cook DA, Pencille L], Dupras DM, Linderbaum JA, Pankratz VS, Wilkinson JM. Practice variation and practice guidelines: attitudes of
generalist and specialist physicians, nurse practitioners, and physician assistants. PLOS ONE 13(1), €0191943 (2018).

Hoffmann-Esser W, Siering U, Neugebauer EaM, Brockhaus AC, Mcgauran N, Eikermann M. Guideline appraisal with AGREE II:
online survey of the potential influence of AGREE II items on overall assessment of guideline quality and recommendation for use. BMC
Health Serv. Res. 18(1), 143 (2018).

Riva JJ, Bhatt M, Brunarski D]J et /. Guidelines that use the GRADE approach often fail to provide complete economic information for
recommendations: a systematic survey. /. Clin. Epidemiol. 136, 203-215 (2021).

Leadley RM, Armstrong N, Lee YC, Allen A, Kleijnen J. Chronic diseases in the European Union: the prevalence and health cost
implications of chronic pain. /. Pain Palliat. Care Pharmacother. 26(4), 310-325 (2012).

Luu NN, Chorath KT, May BR, Bhuiyan N, Moreira AG, Rajasckaran K. Clinical practice guidelines in idiopathic facial paralysis:
systematic review using the appraisal of guidelines for research and evaluation (AGREE II) instrument. /. Neurol. 268(5), 1847-1856
(2021).

Goebel A, Birklein F, Brunner F ez 4l. The Valencia consensus-based adaptation of the IASP complex regional pain syndrome diagnostic
criteria. Pain 162(9), 2346-2348 (2021).

960 Pain Manag. (2022) 12(8) future science group




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


