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Significance: This systematic review highlights the lack of knowledge about early prognostic factors in CRPS. A few putative prognostic factors were identified. Most of the moderate evidence is related to a single cohort. Future research is required to find out which patients are vulnerable to chronification.



Abstract
Background and Objective: Several risk factors for the onset of CRPS have been found, but evidence for prognostic factors associated with progression of this condition remains sparse. However, detection and management of these factors are necessary to design secondary prevention strategies. The objective of this systematic review was to identify prognostic factors in adult individuals with early CRPS.
Database and Data Treatment: PubMed, Embase, PsycINFO, Cochrane Library, and Scopus, published between Jan 1990 and Nov 2021. Two independent investigators selected cross-sectional and longitudinal studies looking at early (<12 weeks from onset) prognostic factors for pain, CRPS severity score, disability, return to work, or Quality of life. The Quality In Prognostic Studies (QUIPS) tool was used to assess the risk of bias. A qualitative meta-synthesis was performed.
Results: Out of 4,652 different articles, six studies met inclusion criteria. We identified 21 early factors associated with poorer prognosis in type I CRPS. We found moderate evidence to support six of them: higher pain intensity, self-rated disability, anxiety, pain-related fear, being a female, and high-energy triggering event.  Only two studies had an overall low risk of bias. 
Conclusions: This study showed an important lack of information on early prognostic factors in CRPS. Only one article investigated the link with psychological characteristics. There is a crucial need of larger studies, with well-defined population using validated measures.
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1. Introduction
Complex regional pain syndrome (CRPS) most often occurs following surgery or trauma of an extremity (de Mos et al., 2007; Ott and Maihöfner, 2018; Sandroni et al., 2003). This condition is characterized by pain as well as sensory, vasomotor, sudomotor, trophic, and motor disturbances. Its diagnosis is clinical, based on the ‘Budapest criteria’ (Harden et al., 2010a; Goebel et al., 2021). Although the distinction seems tenuous and relative (Gierthmühlen et al., 2012; Goebel et al., 2021), this syndrome is classically subdivided into two subtypes: type I in the absence of identified neurological lesions, and type II in the case of proven neurological lesions. A third subtype, “CRPS with Remission of Some Features,” has recently been introduced (Goebel et al., 2021). Finally, CRPS Not Otherwise Specified (NOS) refers to individuals who have some CRPS features but have never been documented as meeting all the IASP criteria (Goebel et al., 2021).
The CRPS pathophysiology has not been fully elucidated, but it is multifactorial, and involves both peripheral (e.g., neurogenic inflammation) and central (e.g., maladaptive plasticity) mechanisms (Baronio et al., 2020; Birklein et al., 2018; Bruehl, 2015; Halicka et al., 2020). Epidemiological data are divergent if not contradictory (Ott and Maihöfner, 2018; de Mos et al., 2007; Sandroni et al., 2003; Beerthuizen et al., 2012; Kim et al., 2018; Zyluk, 1998): several sets of diagnostic criteria have been used, resulting in heterogeneous populations and variable results in the literature (Harden et al., 2010a; Goebel et al., 2021; Bickerstaff DR and Kanis JA, 1994; Veldman et al., 1993; Merskey and Bogduk, 1994; Bruehl et al., 1999; Mesaroli et al., 2021). Some subjects recover spontaneously, whereas others develop a chronic disabling condition (Sandroni et al., 2003; Bean et al., 2016a; de Mos M et al., 2009; Brunner et al., 2017; Bean et al., 2014a), leading to an important additional cost for society (Scholz-Odermatt et al., 2019). Recent longitudinal studies suggest that the vast majority of individuals do not reach complete remission, and 14 to 27% of participants still meet Budapest criteria at 12 months (Bean et al., 2016a; Beerthuizen et al., 2012; Brunner et al., 2017). Several risk factors for the onset of the condition have been highlighted (Pons et al., 2015), but evidence for prognostic factors associated with established CRPS progression remains sparse (Wertli et al., 2013). This makes it difficult to develop interventions aiming at secondary prevention (i.e., reducing the impact of disease or injury, in this case preventing chronification of acute or subacute pain (Meyer et al., 2018)) whereas it has been showed that a therapeutic stratified approach, allowed by  the early assessment of the risk of chronification, seems effective in reducing long-term disability in patients with musculoskeletal pain (Meyer et al., 2018). 
To our knowledge, only one systematic review has been published on the prognostic factors in CRPS (Wertli et al., 2013). Based on the literature published between 1990 and 2011, the authors identified that sensory disturbance and cold skin temperature in type I CRPS could predict a poor outcome. For the remaining 26 factors examined, results were inconsistent or conflicting. The authors concluded that evidence about prognostic factors for type I CRPS was scarce and recommended further high-quality aetiology and clinical research. 
Surprisingly, psychosocial factors were not identified, even though there is ample evidence that they play a crucial role in the chronification of musculoskeletal pain (Linton, 2000; Nicholas et al., 2011). 
In contrast, some authors tried to identify the prognostic value of psychological factors in CRPS in the last decade. In a longitudinal study, anxiety and pain-related fear were associated with poorer outcome at 1-year follow-up (Bean et al., 2015).
The aim of this systematic review is to identify and summarize the prognostic factors influencing the progression of early type I or type II CRPS. We defined these factors as any set of clinical and non-clinical parameters (e.g., psychological, physical, demographic, etc) with an impact on the outcomes that, according to the International Classification of Functioning, Disability, and Health (ICF), refer to one of the three following components: Body structures and functions (pain, CRPS severity score ([CSS]), Activities (disability) or Participation (return to work, quality of life [QoL]). 


2. Literature Search Methods
This systematic review followed the PRISMA guidelines (Page et al., 2021). The study protocol was registered on December 2, 2021, in the international prospective register of systematic reviews (PROSPERO, Ref. CRD42021288676).  
2.1. Data Sources
Studies corresponding to inclusion and exclusion criteria were identified by searching the following databases between Jan 1st, 1990 and Nov 2nd, 2021: PubMed, Embase, PsycINFO, Cochrane Library, and Scopus. We also screened the bibliographies of all included papers or relevant reviews and evaluated any conference posters or abstracts on this topic. The detailed search strategy can be found in the Appendix 1 (“Research equations”). It was based on recommended search terms for systematic reviews on prognostic factors (Altman, 2001). Because the current definition of CRPS was introduced in the ’90s (Merskey and Bogduk, 1994), we restricted our search to 1990 and beyond.
2.2. Inclusion and Exclusion Criteria
[bookmark: _Hlk86229795]Inclusion criteria were: (1) longitudinal (prospective or retrospective) or cross-sectional studies, (2) English or French language, (3) peer-reviewed journals, (4) human subjects only, (5) identification of at least one factor having a statistically significant (p <0.05) impact on pain, CSS, disability, return to work or QoL, and (6) adult population (≥18 years) with an early type I or II CRPS (<12 weeks from the diagnosis of the condition, at the time of study inclusion); or cross-sectional data looking at prognostic factors.
There is currently no consensus on what constitutes early or persistent CRPS (Goebel et al., 2021). As our ultimate goal was to identify prognostic factors that can be used for early management of at-risk subjects, in the context of this study, we decided to define "early CRPS" as <12 weeks from the onset of the condition.
Exclusion criteria were: (1) studies not published in full article format or from which data could not be extracted, (2) studies looking at the effect of a specific therapy, (3) studies that did not specify their diagnostic criteria, (4) studies looking at risk factors for the onset of the condition, (5) paediatric population (<18 years) or post-stroke CRPS (also known as “shoulder-hand syndrome”). 
Because we only included peer-reviewed articles in full-text format, we excluded posters or grey literature.
All the identified records were screened by two independent reviewers (MHL and CM), based on title and abstract. The full text of the records meeting inclusion and exclusion criteria were then evaluated. Both steps were blind from one reviewer to the other. Disagreements after steps 1 and 2 were solved either by consensus or, if needed, by the decision of a third person (AB). The software system for recording decisions was Rayyan (Ouzzani et al., 2016). 
2.3. Data Extraction
At the end of the selection phase, the main reviewer (MHL) extracted the data and pooled preliminary results in an Excel database. In case of missing or contradictory data, study investigators were contacted for clarification. Tables were used to summarize results and qualitative analysis. 
2.4. Risk of Bias Assessment
As recommended by The Cochrane Prognosis Methods Group (Riley et al., 2019) and Prospero, the Risk of Bias (RoB) was assessed using the Quality In Prognostic Studies (QUIPS) tool (Hayden et al., 2013). This tool analyses six domains: study participation, study attrition, prognostic factor measurement, outcome measurement, study confounding, statistical analysis and reporting. Each domain is assessed as “yes”, “partial”, “no”, or “unsure”, leading to a final judgment. An overall subjective appreciation of the domain is then given (high, moderate, or low). Two independent reviewers (MHL and CM) were involved in this step and any disagreement was solved by consensus or, if needed, by a third reviewer’s decision (AB). 
2.5. Certainty of Evidence Assessment
A qualitative meta-synthesis was conducted following the method recommended by Hayden (Hayden et al., 2014) and used in several systematic reviews since then (Manderlier et al., 2022; Verwoerd et al., 2019). Prognostic factors were qualified as having “limited evidence” if found in only one study, “moderate evidence” if found in one low risk study or more than one high RoB study with >75% positive association with outcome, and “strong evidence” if found in more than one low RoB study with positive association. “Conflicting evidence” is given if evidence is inconsistent with <75% studies showing the same direction of effect and “No evidence” is given if no association between variables is found.


3. Results
3.1.  Study Selection
Our search strategy identified 4,652 different articles, of which six (four prospective studies and two cross-sectional studies) were included in the final analysis (Fig. 1) (Bean et al., 2015, 2016b; Dauty et al., 2001; Dumas et al., 2011; Laulan et al., 1997; Roh et al., 2019). No additional relevant articles were found in the bibliographies of reviews and the included articles.
Most of the rejected studies, especially the cross-sectional studies, did not identify or did not look at prognostic factors (N = 31). Several cohorts did not meet our inclusion/exclusion criteria (N = 27) including either a sample of paediatric participants, post-stroke CRPS or subacute/persistent CRPS.
[Insert figure 1.]
3.2.  Study Characteristics
The characteristics of the included studies are described in Table 1. The total number of participants in this review is 213 and the sample sizes ranged from 16 to 66. Two articles related to the same cohort (Bean et al., 2015, 2016b). Mean age of the participants ranged from 34 to 58 years. All the studies included type I CRPS subjects only. Most participants (85.9%) had upper extremity CRPS, with 2 articles having only included distal radius fractures (DRF) (n = 84). Diagnosis was based on one of the following criteria: Veldman (Veldman et al., 1993) (N = 2), 1994 IASP (Merskey and Bogduk, 1994) (N = 2), Budapest research (Harden et al., 2010a) (N = 1) or on non-validated clinical criteria (Laulan et al., 1997) (N = 1). It should be noted that 89% of Bean’s cohort (Bean et al., 2015, 2016b) met the clinical Budapest criteria. In the prospective studies, the mean CRPS duration at follow-up was 12 (N = 3) or 18 months (N = 1). The outcomes were related to professional status (N = 3), CRPS status (N = 3), disability (N = 2) or pain (N = 1).
[insert Table 1.]
3.3. Quality Assessment
The RoB of each included study was assessed with the QUIPS tool (Table 2). Only 2 studies (Bean et al., 2015, 2016b) had an overall low RoB, whereas the others suffered from numerous biases. Justifications for these assessments are available in Appendix 2 (“Justification for RoB”). 
Regarding the participation domain, only one study was assessed as low RoB (Bean et al., 2015). Questionable or unclear inclusion criteria (Dumas et al., 2011; Laulan et al., 1997; Roh et al., 2019) or a lack of information on sample characteristics (Bean et al., 2016b; Dauty et al., 2001; Dumas et al., 2011; Laulan et al., 1997; Roh et al., 2019) accounted for this result. Sample sizes were particularly small in 2 studies (Dauty et al., 2001; Laulan et al., 1997).
The evaluation of study attrition was not relevant in cross-sectional studies (reported as ‘Not Applicable’). According to our assessment, three studies had a high RoB: either they did not report study attrition (Dauty et al., 2001; Laulan et al., 1997), or their inclusion criteria precluded any loss during the study (i.e., participants had to “complete the 12-month follow-up” to be included) (Roh et al., 2019).
All studies except one (Dumas et al., 2011) used similar methods and settings to measure prognostic factors and outcomes for all participants. Both prognostic factor and outcome measures were not always clearly defined or assessed with validated instruments. Moreover, some studies could have been less dichotomous in their outcome criteria (e.g., Roh et al. used ‘meeting research Budapest criteria at 12 months (yes/no)’ instead of CSS, a continuous and well-studied parameter (Harden et al., 2010b, 2017)). Confounding factors were only investigated in one cohort (Bean et al., 2015, 2016b).
Apart from two studies (Bean et al., 2015, 2016b), no other study performed multivariable analyses, and only one (Dumas et al., 2011) justified this choice (lack of power). Results corresponded therefore to descriptive analyses in small samples and must be read with caution. Data on the effect size of prognostic factors were mostly lacking and could not be extracted. 
[insert Table 2.]
3.4.  Study Results
The results from individual studies are presented in Table 3. Due to the heterogeneity of the investigated prognostic factors, outcomes, and the lack of data on effect sizes, we did not perform any quantitative analysis.
[insert Table 3.]
We reported prognostic factors below according to the outcomes and the number of studies that investigated these outcomes.
3.4.1. Measures Related to Return to Work (N = 3, n = 112, Participation in CIF classification)
Two studies (one prospective (Dauty et al., 2001), one cross-sectional (Dumas et al., 2011)) assessed return to work, while another cross-sectional study (Bean et al., 2016b) assessed factors predicting which participants were still working approximately 2 months after the onset of the condition.
The prospective study, by Dauty et al., had the smallest sample size (n = 16). All participants were hospitalized after trauma. Severe trauma (polytrauma or multifracture of the same limb), distal fracture localization and work injury were associated with a longer mean time to return to work. 
In their cross-sectional study looking at return to work, Dumas et al. identified that upper limb involvement was correlated with a higher probability of return to work than lower limb involvement. Younger age, sedentary job, higher level of education, and early introduction of analgesic treatment associated with physiotherapy were also suggested to be associated with return to work, but these associations were described as non-significant in the table. Unfortunately, we were not able to get in touch with the authors for clarification, and consequently they were not incorporated into Table 3.
Finally, a recent cross-sectional study (Bean et al., 2016b) investigated participants who were working or studying before the onset of their CRPS (n = 49, 74% of the study sample). Only 21 participants were still working or studying two months later. The authors showed that the following variables were associated with a smaller probability to keep working at 2 months in univariable analysis: higher depressive score, self-reported disability, heavier work, more severe injury. In multivariable analysis, three variables still predicted sick leave: severity of the injury, physically demanding jobs, and self-reported disability. Contrary to the previous study (Dumas et al., 2011), the involved limb (upper or lower) had no impact on work status.
3.4.2. Measures Related to CRPS Status (N = 3, n = 150, Body structure and Function in ICF classification)
All three studies assessing CRPS status were prospective, with a 12-month follow-up. The outcomes evaluated were different: non-validated clinical algodystrophy score (Laulan et al., 1997), still meeting Budapest research criteria (Roh et al., 2019), or CSS (Bean et al., 2015). The prognostic factors investigated were also different.
Two studies exclusively included post-DRF individuals (Laulan et al., 1997; Roh et al., 2019). Laulan et al. followed 126 individuals. Among them, 26 developed a CRPS. In this subgroup, a clinical score for algodystrophy>7 at 6 weeks was associated with the same score at 12 months. After contacting the authors, displaced fracture of ulnar styloid and distal radioulnar joint pain parameters were found not to be prognostic factors in this CRPS subgroup (n=26). Therefore, we did not include them in our results.
Roh et al. identified that higher Pain Sensitivity Questionnaire (PSQ) score, lower Pressure Pain Thresholds (PPTs), and high-energy injury at 3 months after DRF were associated with still meeting Budapest research criteria after 12 months. Almost half of the cohort (48%) still met Budapest research criteria at 12 months (n = 58).
Bean et al. focused on psychological factors (Bean et al., 2015). The following variables at the first assessment (±61 days) were correlated with a higher CSS over the following 12 months: disability, depression, anxiety, stress, body perception disturbance, and lower perceived ownership of the affected limb. In multivariable analysis, two factors still significantly impacted this outcome: pain intensity and self-reported disability score. Conversely, being a male improved the outcome, and the CSS also decreased by an average of 2.74 points in the whole cohort at each follow-up visit.
3.4.3. Measures related to Disability (N = 2, n = 66, Activities in ICF classification)
Only the single cohort of Bean et al. investigated this outcome in two articles: a cross-sectional analysis at inclusion (±2 months (Bean et al., 2016b)) and a mixed-effects model for repeated measures after the 12-month follow-up (Bean et al., 2015). 
At inclusion, the following parameters were associated with greater disability scores: CSS, pain intensity, pain catastrophizing, pain-related fear, depression, anxiety, stress, sweating symptom, allodynia symptom, ankle/wrist flexion and extension, motor sign. In multivariable analysis, the independent predictors of disability were: pain intensity, lower ankle/wrist extension, and higher depressive score. 
In the longitudinal study, several baseline variables were associated with greater disability over the following 12 months: depression, anxiety, stress, catastrophizing, pain-related fear, body perception disturbance, and perceived ownership of the affected limb. Once adjusted, two factors had a significant effect on self-reported disability: pain intensity and pain-related fear, whereas disability scores were reduced by a mean of 11.29 points at each follow-up.
3.4.4. Measures related to Pain (N = 1, n = 66, Body structure and Function in ICF classification)
Similarly, the aforementioned prospective study (Bean et al., 2015) also assessed early predictive factors for pain intensity over the following 12 months. Parameters at baseline that were associated with greater pain scores were: allodynia, disability, depression, anxiety, stress, catastrophizing, pain-related fear, body perception disturbance and perceived ownership of the affected limb. In multivariable analysis, two parameters still impacted the outcome over the following 12 months: self-reported disability and anxiety scores. At each follow-up visit, pain scores were reduced by a mean of 1.22 points.
3.5. Certainty of Evidence (Qualitative Meta-synthesis)
The certainty of evidence for each factor is summarized in Table 4. We chose to consider symptoms/signs as “Modifiable factors”.
Because it was a cross-sectional study, we graded the variables that were only found in Bean et al., (2016b) as “Limited Evidence” (instead of “Moderate Evidence”). Similarly, the crude variables that were only described in the papers of Bean et al. (2015, 2016b) were considered as “Limited Evidence” because these results are related to a single cohort. 
[Insert Table 4]
We found moderate evidence for several early prognostic factors, associated with poorer outcomes: being a female, higher self-rated disability, pain intensity, anxiety, pain-related fear, and high-energy trauma. It should be noted that the last factor was considered significant in two high RoB longitudinal studies and in one low RoB cross-sectional study but was not significant in the low RoB longitudinal study. 
We found limited evidence of effect for distal joint localization, lower limb involvement (reported in one high RoB cross-sectional study, not significant in others), work injury (significant in one high RoB study, not significant in low RoB studies), more physically demanding works, lower PPT, higher PSQ score, sweating symptom, restricted ankle/wrist extension, allodynia symptom, motor sign, higher depression score, higher body perception disturbance, lower perceived ownership of the limb, higher catastrophizing score. 
No evidence was found supporting an influence of age, BMI, smoking habits, treatments, or limb dominance on prognosis. 
It should be noted that the level of evidence within the “Limited Evidence” category is variable. For instance, most of the factors were derived from univariable analyses or were identified in poor quality studies. The prognostic value of these factors should be interpreted with caution.


4. Discussion
4.1. Summary of the Results
This systematic review aimed to identify and summarize the current state of knowledge of early prognostic factors that determine the CRPS trajectory. We identified six longitudinal or cross-sectional studies investigating prognostic factors in adult individuals with early CRPS. Two articles (Bean et al., 2015, 2016b) studying the same cohort could be considered as having an overall low RoB, whereas the others (Dauty et al., 2001; Dumas et al., 2011; Laulan et al., 1997; Roh et al., 2019) suffered from moderate to high RoB in most domains. All studied cohorts were small (n = 16 to 66). In terms of demographic characteristics, the samples were similar overall. Conversely, the studied prognostic factors and outcomes varied widely. 
We found moderate evidence to support six early factors leading to poorer prognosis. The severity of the triggering event was identified in three studies. Being a female, higher pain intensity, self-reported disability and psychological factors such as higher pain-related fear and anxiety were described in two articles from a single cohort. Regarding the factors with limited evidence of effect, we identified 15 factors but only some early sensory characteristics (e.g. lower PPT) seemed reliable enough to be considered. The poor quality of the evidence and the multiplicity of other reported prognostic factors did not allow further conclusions.
4.2. Interpretation
4.2.1. Non-modifiable Factors
In the literature, the severity of the triggering event (e.g., dislocation, intra-articular fracture or high energy trauma) was also associated with the onset of CRPS (Beerthuizen et al., 2012; Pons et al., 2015; Roh et al., 2014). Although it is not a modifiable factor, the presence of high-energy trauma should prompt more careful follow-up by the clinician.
In our review, we found that being a female had a significant impact on having a higher CSS at one year (Bean et al., 2015). However, it was not significant for other outcomes (disability, pain) nor in other studies. In the literature, the influence of gender on prognosis is contradictory (Farzad et al., 2021; van Velzen et al., 2019; Wertli et al., 2013). 
4.2.2. Modifiable Factors
Higher pain intensity seemed to be associated with poorer outcomes (Bean et al., 2015; Bruehl et al., 2016; Vaneker et al., 2006), except for one study (Lee et al., 2019). Higher early pain intensity has also been reported as a risk factor for the onset of the condition (Dietz et al., 2019; Farzad et al., 2018; Moseley et al., 2014; Pons et al., 2015; Savaş et al., 2018). In a recent longitudinal study with total knee arthroplasty patients (n = 110) (Bruehl et al., 2022), greater preoperative pain intensity was predictive of higher CSS at 6-week and 6-month follow-up. It also predicted dichotomous CRPS diagnosis at 6-month follow-up. 
Concerning early sensory symptoms, lower PPT and allodynia appear to be associated with poorer outcomes in the literature (Bruehl et al., 2016; Dietz et al., 2019; Enax-Krumova EK et al., 2017; Huge et al., 2011; Meyer-Frießem et al., 2020; Sandroni et al., 2003; Vaneker et al., 2005). Similarly, one longitudinal study correlated widespread preoperative pain and higher temporal summation of pain to CSS at 6-month post-total knee arthroplasty (Bruehl et al., 2022). 
Some psychological factors (‘yellow flags’) are related to long-term disability in musculoskeletal pain (Linton, 2000; Nicholas et al., 2011). Several tools, such as STarT back tool and the Orebro Musculoskeletal Pain Questionnaire, facilitate their identification during consultation. Initially validated in neck and low back pain, some of these tools have now been also validated for musculoskeletal pain (Dunn et al., 2021; Korogod et al., 2022; Veirman et al., 2019). None of these have been tested with CRPS subjects, although it can be hypothesized that psychological prognostic factors of CRPS are similar to those of other chronic pain syndromes (Bean et al., 2014b; Korogod et al., 2022; Park et al., 2020). In support of this statement, some studies have suggested a link between psychological factors and CRPS outcomes. For example, depressive scores were associated to pain intensity (Kindl et al., 2022; Park et al., 2020). Pain catastrophizing score was correlated with disability, pain at rest, and pain with movement (Farzad et al., 2021). In contrast, in a two-round Delphi-survey (Brunner et al., 2011), 39 experts associated a worse prognosis in CRPS with some clinical manifestations (pain intensity>5 on visual analog scale [VAS], allodynia, hypoesthesia, joint contracture, …). Psychological factors were considered less important. 
4.2.3. Other Potential Prognostic Factors
A previous systematic review (Wertli et al., 2013) on the topic analysed longitudinal studies published between 1990 and 2011 that assessed prognostic factors in type I CRPS, regardless of condition duration. Cold skin temperature and sensory disturbance were reported as negative prognostic factors. Only two of their 12 articles met our inclusion criteria (Dauty et al., 2001; Laulan et al., 1997). Specifically, we included cross-sectional studies and restricted our search to early prognostic factors.
Some studies that did not meet our criteria could give useful complementary information for the clinician.  One longitudinal study followed 152 CRPS participants with different durations (Bruehl et al., 2016). They identified three baseline clinical predictors associated with patients no longer meeting Budapest criteria at 3-month follow-up: lower baseline pain intensity, warmer skin on the affected side, and absence of allodynia. Shorter condition duration at inclusion was also a positive prognostic factor. Fracture, absence of sensory symptoms, and presence of objective swelling were reported as positive predictive factors (Sandroni et al., 2003). Another study associated upper extremity involvement, initiating events other than fracture and cold CRPS with poorer outcomes (based on self-reported recovery and work status) (de Mos M et al., 2009). Vaneker et al. identified that cold skin temperature at an early stage was associated with higher clinical pain intensity about 8 years after the diagnosis, while higher pain intensity measured by VAS predicted higher Impairment Level SumScore at one and eight years (Vaneker et al., 2005, 2006). Unpublished data from Bean’s cohort (Bean et al., 2016a) suggested that baseline self-reported disability also predicted CRPS individuals’ work status at 12 months (personal communication). In contrast to the previous results, Lee HJ et al. performed multivariable analysis and identified that higher pain intensity at baseline (moderate to severe) was associated with better pain reduction at follow-up (Lee et al., 2019). Regarding cognitive biases in CRPS, a study reported that having more cognitive symptoms was associated with higher pain intensity at 6-month follow-up in long-standing CRPS individuals (Wittayer et al., 2018). However, this result was not significant in early CRPS and was only true for self-reported cognitive symptoms, but not when directly measured by neuropsychological tests. Higher revised-Bath-CRPS-Body Perception Disturbance Scale score was positively associated with pain intensity and pain-related fear in participants with persistent CRPS (Ten Brink et al., 2021). In a small sample (n = 17) with long-standing CRPS, the same authors also observed a very strong positive relationship between the body perception disturbance score and the upper limb function (assessed by Quick DASH). 
4.3. Implications
Of the identified factors, several are considered modifiable and are therefore more relevant to the clinician. We could hypothesize that minimizing disability, pain intensity, pain-related fear, and anxiety at an early stage could reduce the risk of chronification. This approach, that focuses on factors associated with poorer prognosis, has been successful in musculoskeletal pain (Hill et al., 2011; Meyer et al., 2018). However, to our knowledge, there is no similar study in the area of CRPS.
Given our results and after a thorough reading of the literature, certain early sensory characteristics (i.e., lower PPT and allodynia) seemed to be associated with poorer outcomes. These variables could be important markers of poorer prognosis in this condition. 
4.4. Study Limitations
Our systematic review suffers from limitations related to both the evidence included and the review process.  
[bookmark: _Hlk117672629]Concerning the evidence, some issues need to be discussed. First, the reliability of certain reported prognostic factors is uncertain. Apart from the cohort of Bean et al., the included studies suffered from several biases, and their quality was globally poor. As recently stated., the small number of participants in several studies significantly decreases the confidence in their results (Moore et al., 2022). Furthermore, the results from cross-sectional studies (Bean et al., 2016b; Dumas et al., 2011) should be read with caution. Second, our findings are almost exclusively related to upper limb CRPS (86% of the participants), and none of the studies included type II CRPS although the Valencia consensus emphasized the very low clinical relevance of subgrouping CRPS (Goebel et al., 2021). Third, the severity of the triggering event was assessed using different criteria. A more accurate categorization could be used in the future to assess this hypothesis (Snoek et al., 2013).  
Regarding the study protocol, various limitations must also be reported. The first is our restriction to early CRPS (defined as <12 weeks). While the Valencia consensus tentatively defined the transition to a more prolonged and difficult to manage condition at 12-18 months after onset (Goebel et al., 2021), some studies pointed out that CRPS individuals either spontaneously recover in 3 - 6 months or become long-standing (Bean et al., 2016a; Brunner et al., 2017). We considered that a shorter timeframe allowed us to select a more defined population and thus to identify more reliable but fewer prognostic factors. Moreover, our main goal was to identify prognostic factors that can be used for early management of at-risk individuals. The second limitation is potential selection bias. We did not include any article that could not establish a link between a factor and an outcome. This issue stems from our absence of restriction on the type of prognostic factors. To the best of our knowledge, three articles could have been considered. The average temperature differences between the affected and contralateral limb were similar among four CRPS duration groups (0-3 months to>12 months) (Cho CW et al., 2016). As mentioned above, self-reported cognitive symptoms had a non-significant impact on pain intensity at 6-month follow-up in early CRPS, in contrast with long-standing participants (Wittayer et al., 2018). No correlation was found between osteoprotegerin concentration and CRPS symptoms or duration (<12 vs. ≥12 weeks) (Krämer et al., 2014). The third issue is condition duration, which depends of the chosen starting point (from the triggering event (Dauty et al., 2001) vs. CRPS symptoms vs. CRPS diagnosis). The last limitation is the data extraction process. Only one reviewer extracted the data, which could be a source of error or bias. Nevertheless, the small number of included studies limits this RoB. Furthermore, we were unable to extract effect size for most prognostic factors. 
It should also be noted that the literature on early prognostic factors in adults CRPS individuals remains limited. Most longitudinal studies have not assessed prognostic factors (Bean et al., 2014b; Beerthuizen et al., 2012; Bickerstaff DR and Kanis JA, 1994; Brunner et al., 2017; Pendón et al., 2017), have used suboptimal diagnostic criteria (Bickerstaff DR and Kanis JA, 1994; Dauty et al., 2001; Dumas et al., 2011; Laulan et al., 1997; RJ et al., 1990; van der Laan L et al., 1998; Veldman et al., 1993; Zyluk, 1998), or have studied mixed populations (i.e., including paediatric participants, post-stroke CRPS or persistent CRPS) (Bruehl et al., 2016; Reimer et al., 2016; RJ et al., 1990; Schwartzman et al., 2009; van der Laan L et al., 1998; Veldman et al., 1993; Zyluk, 1998). 
4.5. Conclusions
We found moderate evidence to support six early factors associated with poorer prognosis in type I CRPS. Higher pain intensity, self-rated disability, anxiety, pain-related fear, being a female, and high-energy trauma negatively affected return to work (N = 3), CRPS status (N = 3), disability (N = 2) or pain (N = 1).  
[bookmark: _Hlk102373992]The literature is sparse on early prognostic factors in CRPS. There is a crucial need for larger cohorts, with well-defined populations using validated measures.
Regarding clinical implications, psychological factors are the most promising variables. They could be assessed at an early stage and, if necessary, an appropriate treatment could be provided to potentially modify the course of the condition.
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