1 Supplemental Digital Content 1

Supplemental Digital Content 1: The table shows the panel of 92 proteins.

 Table

Median values for the proteins (n=92) of the multiplex proximity extension assay (PEA) panel for CON and CWP. The ratio between the median values is also presented together with the statistical comparison (Mann-Whitney U test) between the two groups (p-value). * denotes significant difference; md = missing data. NA = not applicable. 

	Protein
	CON

(Median)
	 CWP (Median)
	CWP/CON

ratio
	Statistics

p-value

	Adenosine Deaminase (ADA)
	10.56
	11.61
	1.10
	0.236

	Artemin (ARTN)
	md
	md
	NA
	NA

	Axin-1 (AXIN1)
	1.34
	1.84
	1.38
	>0.001*

	Beta-nerve growth factor (Beta-NGF)
	0.85
	0.88
	1.04
	0.058

	Brain-derived neurotrophic factor (BDNF)
	28.59
	160.52
	5.61
	0.440

	Caspase 8 (CASP-8 )
	0.76
	0.89
	1.18
	0.005*

	C-C motif chemokine 19 (CCL19)
	208.56
	318.52
	1.53
	0.276

	C-C motif chemokine 20 (CCL20)
	7.55
	26.36
	3.49
	0.012*

	C-C motif chemokine 23 (CCL23)
	289.31
	351.36
	1.21
	0.236

	C-C motif chemokine 25 (CCL25)
	23.56
	22.11
	0.94
	0.718

	C-C motif chemokine 28 (CCL28)
	0.90
	1.00
	1.11
	0.042*

	C-C motif chemokine 4 (CCL4 )
	13.13
	14.97
	1.14
	0.149

	CD40L receptor (CD40)
	165.47
	192.08
	1.16
	0.077

	CUB domain-containing protein 1 (CDCP1)
	1.70
	2.12
	1.24
	0.030*

	C-X-C motif chemokine 1 (CXCL1)
	123.11
	65.61
	0.53
	0.124

	C-X-C motif chemokine 10 (CXCL10)
	102.79
	100.86
	0.98
	0.765

	C-X-C motif chemokine 11 (CXCL11)
	44.47
	44.22
	0.99
	0.863

	C-X-C motif chemokine 5 (CXCL5)
	534.21
	502.34
	0.94
	0.789

	C-X-C motif chemokine 6 (CXCL6)
	41.07
	38.49
	0.94
	0.937

	C-X-C motif chemokine 9 (CXCL9 )
	44.89
	40.32
	0.90
	0.912

	Cystatin D (CST5)
	39.08
	35.09
	0.90
	0.539

	Delta and Notch-like epidermal growth factor-related recep (DNER)
	65.55
	67.50
	1.03
	0.648

	Eotaxin-1 (CCL11)
	53.52
	74.10
	1.38
	0.440

	Eukaryotic translation initiation factor 4E-binding protein 1 (4E-BP1)
	9.44
	16.49
	1.75
	0.011*

	Fibroblast growth factor 19 (FGF-19)
	127.52
	152.94
	1.20
	0.305

	Fibroblast growth factor 21 (FGF-21)
	3.22
	6.47
	2.01
	0.095

	Fibroblast growth factor 23 (FGF-23)
	1.99
	2.37
	1.19
	0.021*

	Fibroblast growth factor 5 (FGF-5)
	1.21
	1.35
	1.12
	0.003*

	Fms-related tyrosine kinase 3 ligand (Flt3L)
	173.74
	170.59
	0.98
	0.888

	Fractalkine (CX3CL1)
	24.49
	19.81
	0.81
	0.140

	Glial cell line-derived neurotrophic factor (hGDNF)
	1.98
	2.07
	1.05
	0.863

	Hepatocyte growth factor (HGF)
	27.98
	32.66
	1.17
	0.049*

	Interferon gamma (IFN-gamma)
	0.91
	0.90
	0.99
	0.888

	Interleukin-1 alpha (IL-1 alpha)
	md
	md
	NA
	NA

	Interleukin-10 (IL-10)
	2.97
	2.90
	0.98
	1.000

	Interleukin-10 receptor subunit alpha (IL-10RA)
	md
	md
	NA
	NA

	Interleukin-10 receptor subunit beta (IL-10RB)
	22.18
	17.96
	0.81
	0.042*

	Interleukin-12 subunit beta (IL-12B)
	6.75
	7.74
	1.15
	0.648

	Interleukin-13 (IL-13) 
	md
	md
	NA
	NA

	Interleukin-15 receptor subunit alpha (IL-15RA)
	0.88
	0.88
	1.01
	0.369

	Interleukin-17A (IL-17A)
	0.43
	0.44
	1.00
	0.888

	Interleukin-17C (IL-17C)
	1.38
	1.45
	1.05
	0.987

	Interleukin-18 (IL-18)
	79.58
	93.32
	1.17
	0.189

	Interleukin-18 receptor 1 (IL-18R1)
	34.97
	38.37
	1.10
	0.440

	Interleukin-2 (IL-2)
	md
	md
	NA
	NA

	Interleukin-2 receptor subunit beta (IL-2RB)
	md
	md
	NA
	NA

	Interleukin-20 (IL-20)
	md
	md
	NA
	NA

	Interleukin-20 receptor subunit alpha (IL-20RA)
	md
	md
	NA
	NA

	Interleukin-22 receptor subunit alpha-1 (IL-22 RA1)
	md
	md
	NA
	NA

	Interleukin-24 (IL-24)
	md
	md
	NA
	NA

	Interleukin-33 (IL-33)
	md
	md
	NA
	NA

	Interleukin-4 (IL-4)
	md
	md
	NA
	NA

	Interleukin-5 (IL-5)
	md
	md
	NA
	NA

	Interleukin-6 (IL-6)
	1.56
	2.13
	1.37
	0.168

	Interleukin-7 (IL-7)
	1.99
	1.96
	0.99
	0.741

	Interleukin-8 (IL-8)
	19.33
	17.74
	0.92
	0.912

	Latency-associated peptide transforming growth factor beta 1 (LAP TGF-beta-1)
	24.35
	27.68
	1.14
	0.026*

	Leukaemia inhibitory factor (LIF)
	md
	md
	NA
	NA

	Leukaemia inhibitory factor receptor (LIF-R)
	4.03
	3.19
	0.79
	0.046*

	Macrophage colony-stimulating factor 1 (CSF-1)
	88.37
	89.00
	1.01
	0.838

	Macrophage inflammatory protein 1-alpha (MIP-1 alpha)
	1.27
	1.77
	1.39
	0.003*

	Matrix metalloproteinase-1 (MMP-1)
	1.29
	1.57
	1.22
	0.236

	Matrix metalloproteinase-10 (MMP-10)
	34.44
	39.51
	1.15
	0.336

	Monocyte chemotactic protein 1 (MCP-1)
	330.14
	354.37
	1.07
	0.320

	Monocyte chemotactic protein 2 (MCP-2)
	122.44
	113.55
	0.93
	0.838

	Monocyte chemotactic protein 3 (MCP-3)
	1.12
	1.21
	1.07
	0.320

	Monocyte chemotactic protein 4 (MCP-4)
	1.13
	1.37
	1.21
	0.023*

	Natural killer cell receptor 2B4 (CD244)
	27.43
	29.52
	1.08
	0.352

	Neurotrophin-3 (NT-3)
	1.66
	1.60
	0.96
	0.498

	Neurturin (NRTN)
	md
	md
	NA
	NA

	Oncostatin-M (OSM)
	3.27
	3.57
	1.09
	0.519

	Osteoprotegerin (OPG)
	408.35
	408.60
	1.00
	0.648

	Programmed cell death 1 ligand 1 (PD-L1)
	md
	md
	NA
	NA

	Protein S100-A12 (EN-RAGE)
	0.92
	0.81
	0.89
	0.539

	Signalling lymphocytic activation molecule (SLAMF1)
	2.09
	2.18
	1.04
	0.789

	SIR2-like protein 2 (SIRT2)
	2.94
	3.99
	1.36
	0.006*

	STAM-binding protein (STAMPB)
	4.07
	5.46
	1.34
	0.005*

	Stem cell factor (SCF)
	118.52
	120.22
	1.01
	0.626

	Sulfotransferase 1A1 (ST1A1)
	md
	md
	NA
	NA

	T cell surface glycoprotein CD6 isoform (CD6)
	6.94
	7.89
	1.14
	0.236

	T-cell surface glycoprotein CD5 (CD5)
	4.42
	4.64
	1.05
	0.765

	Thymic stromal lymphopoietin (TSLP)
	md
	md
	NA
	NA

	TNF-beta (TNFB)
	5.09
	4.75
	0.93
	0.671

	TNF-related activation-induced cytokine (TRANCE)
	7.03
	7.52
	1.07
	0.814

	TNF-related apoptosis-inducing ligand (TRAIL)
	150.36
	164.25
	1.09
	0.626

	Transforming growth factor alpha (TGF-alpha)
	0.76
	0.97
	1.28
	<0.001*

	Tumour necrosis factor (Ligand) superfamily, member 12 (TWEAK)
	199.28
	208.61
	1.05
	0.178

	Tumour necrosis factor (TNF)
	md
	md
	NA
	NA

	Tumour necrosis factor ligand superfamily member 14 (TNFSF14)
	1.24
	1.61
	1.30
	0.023*

	Tumour necrosis factor receptor superfamily member 9 (TNFRSF9)
	25.88
	28.71
	1.11
	0.741

	Urokinase-type plasminogen activator (uPA)
	539.55
	595.09
	1.10
	0.459

	Vascular endothelial growth factor A (VEGF-A)
	804.17
	969.65
	1.21
	0.102


2 Supplemental Digital Content 2

Supplemental Digital Content 2: The different proteins important for the group separation (CON or CWP) are briefly discussed in relation to pain, nociception, and inflammation.

This text briefly discusses the most important proteins for separating the two groups (CON or CWP) (Table 2) in relation to pain, nociception, and inflammation. 

MIP1-α (macrophage inflammatory protein-1α)

This chemokine – also known as CCL3 – acts mainly through receptors CCR1 and CCR5 1. This chemokine is upregulated in rat and human UVB models of inflammatory pain in the skin 
 ADDIN EN.CITE 

2
. Subjects with chronic pelvic syndrome had increased levels of MIP1-α in prostatic secretions 
 ADDIN EN.CITE 

3
. Peripheral and central nervous system injuries cause up-regulation of MIP1-α and CCR1 in the spinal cord and the level remains elevated for several weeks 
 ADDIN EN.CITE 

4, 5
. MIP1-α can modulate pain sensitivity 1, and intraplantar injection of MIP1-α results in pain-related hypersensitivity. Subjects with work-related neck-shoulder pain had no significant increase in serum MIP1-α, but the MIP1-α level correlated with pain intensity 
 ADDIN EN.CITE 

6
. Moreover, no difference in plasma MIP1-α was found in a study of patients with FMS 7, but these patients had decreased peripheral blood mononuclear cell responses in MIP1-alpha and other cytokines. 
CCL28 (Mucosa-associated epithelial chemokine) 

CCL28 was originally identified as a product of epithelial cells and binds the receptor CCR10 
 ADDIN EN.CITE 

8
. CCL28 participates in leukocyte-mediated inflammation, homeostasis, and regulation of cellular movements 
 ADDIN EN.CITE 

9
 and has antimicrobial activity. Pro-inflammatory cytokines (e.g., IL-1β, IL-6, and TNF-α) and bacterial products increase the levels of CCL28 
 ADDIN EN.CITE 

9, 10
. Several studies indicate that CCL28 levels are higher in samples from patients with inflammatory diseases including RA and OA synovial tissue 
 ADDIN EN.CITE 

9, 11, 12
. 

4E-BP1 (Eukaryotic initiation factor 4E-binding protein 1)

mTOR kinase is a conserved serine/threonine protein kinase belonging to the phosphoinositide 3-kinase family (PI3K) that regulates multiple processes in different tissues 
 ADDIN EN.CITE 

13, 14
. It forms two distinct complexes, mTORC1 and mTORC2 
 ADDIN EN.CITE 

14
. Activation of mTORC1 is associated with translation initiation and subsequent protein synthesis 
 ADDIN EN.CITE 

14
. mTORC1 is activated by different factors, e.g., cytokines, growth factors, energy status to control functions associated with cell growth, and metabolism. The down-stream 4E-BP1 protein of mTORC1 together with S6 kinase 1 (S6K1) are important components in the protein translation processes 
 ADDIN EN.CITE 

13, 15
. That mTORC1 and its downstream components (4E-BP1) can control protein translation is associated with an ability to regulate the sensitivity of peripheral and central sensory neurons 
 ADDIN EN.CITE 

13, 16
. Peripheral inflammation increases mTOR activity in the dorsal horn and it has been suggested and partly confirmed that inhibition of mTOR activity (and thereby downstream substances) may have beneficial effects with respect to maintenance, mechanical hypersensitivity, and/or opioid-induced tolerance in chronic pain conditions 
 ADDIN EN.CITE 

13, 16, 17
. 

STAMBP (STAM-binding protein)

STAMBP also known as AMSH (associated molecule with Src homology 3 domain of STAM) is zinc metalloprotease. Ubiquitination – attachment of ubiquitin to proteins – controls several cellular functions such as protein quality control, cell cycle progression, transcription, endocytosis, DNA repair, and cellular signalling 
 ADDIN EN.CITE 

18
. STAMBP is a deubiquitinating enzyme, which can remove ubiquitin from proteins 
 ADDIN EN.CITE 

18
. Endocytic sorting of cell-surface receptors to lysosomes for their degradation is executed by ESCRT (endosomal sorting complexes required for transport) machinery 
 ADDIN EN.CITE 

18
. STAMBP is recruited to ESCRT to regulate the endosomal-lysosomal degradation pathway 
 ADDIN EN.CITE 

19, 20
. Mutations in STAMBP gene have been linked to the neural loss underlying microcephalycapillary malformation syndrome 
 ADDIN EN.CITE 

21
. 
AXIN 1

Axin 1 is involved in down-regulation of Wnt signalling transduction pathways, which pass signals into a cell through surface receptors. These pathways regulate gene transcription, cytoskeleton, and calcium inside the cell. Wnts can activate the intracellular β-canetin-dependent pathway, which involves β-canetin-mediated gene regulation 
 ADDIN EN.CITE 

22
. There are also β-canetin-independent pathways that act via cell surface G protein-coupled receptors (Frizzleds); for references:  
 ADDIN EN.CITE 

22
. The Wnt family of proteins are involved in the regular processes during nervous system development and has an important role in the pathogenesis of neuropathic pain 
 ADDIN EN.CITE 

23-25
. Wnt signalling regulates different functions in the immune system, e.g., peripheral immune cells; for references: 26. Activated Wnt signalling stimulates production of pro-inflammatory cytokines IL-18 and TNF-α 23. Axin is a negative regulator of the Wnt/β-canetin-pathway and together with Glycogen Synthase Kinase (GSK) and adenomatous polyposis coli (APC) a complex is formed that destroys β-Canetin and ultimately restrains transcription. Spinal blockade of Wnt signalling resulted in inhibited production and persistence of neuropathic pain in rodents 23. It has been suggested that the Wnt/β-canetin-dependent pathway participates in the pathogenesis of several CNS disorders (cerebral ischemia, psychiatric disorders, Alzheimer’s disease. and epilepsy) 
 ADDIN EN.CITE 

24, 27
. Axin 1 has been reported to inhibit Salmonella invasion and bacterial inflammation 
 ADDIN EN.CITE 

28
. Recent studies indicate that axin 1 is also involved in other signalling pathways 
 ADDIN EN.CITE 

28
.  

LAP TGF-beta1

Transforming growth factor β1 (TGF-β1) is a polypeptide and a member of the transforming growth factor beta superfamily of cytokines 29. Three directions of its activities have been identified: 1) cell proliferation, growth, differentiation and cell movement; 2) immunomodulatory effects; and 3) profibrogenic effects 
 ADDIN EN.CITE 

30
. The actions of TGF-β1 can be local and systemic 
 ADDIN EN.CITE 

30
. TGF-β1 has protective effects against the development of chronic neuropathic pain by inhibiting neuroimmune responses of neurons and glia cells and promoting the expression of endogenous opioids within the spinal cord 
 ADDIN EN.CITE 

31
. There are also reports that TGF-β1 has peripheral anti-nociceptive effects and participate in the prevention of peripheral anti-nociceptive hypersensitization following nerve injury 29.

HGF (Hepatocyte growth factor)
HGF is a secreted by mesenchymal cells of the liver, lung, central nervous system, and the intestine 32. It promotes endothelial cell proliferation and angiogenesis to induce collateral formation in preclinical models of peripheral arterial disease 33. HGF also has anti-inflammatory effects; for references: 
 ADDIN EN.CITE 

32, 34, 35
. Intramuscular injection of naked plasmid DNA (pUDK-HGF) expressing human hepatocyte growth factor (HGF) in patients with critical limb ischemia significantly reduced pain 33. Intramuscular injections of plasmid DNA expressing two isoforms of HGF in subjects with painful diabetic peripheral neuropathy was associated with significant pain reductions at follow-ups several months later 36. In rat models, HGF reduced IBD symptomatology, diminished intestinal injury scores in IBD, and reduced number of days with pain in induced colitis; for references: 32. Patients with disc herniation had significantly lower HGF plasma levels than a group with other diagnoses including spinal stenosis and degenerative disc disease 
 ADDIN EN.CITE 

34
. The latter group exhibited improvement in pain intensity that was correlated with change in HGF level. 

CDCP1 (Cub Domain-containing Protein 1)
The cytokine CDCP1 – also known as SIMA135 or CD318 – is a type-I transmembrane glycoporotein. Plasma level of CDCP1 increases with age 
 ADDIN EN.CITE 

37
. It is highly expressed in various human cancer cells 
 ADDIN EN.CITE 

38, 39
 and is considered a master regulator of the metastatic and invasive potential of solid cancers due to its control of anoikis resistance, cell migration, cell invasion, matrix metalloproteinase secretion, and invadopodia formation 
 ADDIN EN.CITE 

39
. The lack of knowledge concerning its mode of action, partners, and the signalling pathways downstream of CDCP1 have been raised 
 ADDIN EN.CITE 

38
. Hence, there are both suggestions that it acts as an oncogene or as a tumour suppressor 
 ADDIN EN.CITE 

38
. Our results indicate that CDCP1 is also involved in non-malignant inflammatory processes. 
CASP8 (Caspase-8) 

Caspases are a family of proteases that have been traditionally seen as either involved in apoptosis or in inflammation 40. Caspase-8 has an important role in inhibition of inflammatory cell death pathways (necroptosis)40. Inflammasome-induced caspase-1 activation is an important source of IL-1β, but caspase-8 has also been identified as a protease that can process IL-1β either in the inflammasomes or independently 
 ADDIN EN.CITE 

40, 41
. Hence, caspase-8 can engage multiple proteins depending both on stimuli and the actual cell types. 

CCL20 (chemokine (C-C motif) ligand 20) 

CCL20 – also known as macrophage inflammatory protein 3α (MIP-3α) – functions both as an inflammatory and homeostatic chemokine 42. Chemokine receptor 6 (CCR6) is the sole receptor of this chemokine 
 ADDIN EN.CITE 

42, 43
. CCL20 can be strongly induced by pro-inflammatory signals and is highly expressed in the synovial fluid of RA and in OA cartilage 
 ADDIN EN.CITE 

43, 44
. It can augment inflammation of RA 
 ADDIN EN.CITE 

43
. Bidirectional interactions may exist between CCL20 and IL-1β, the major cytokine implicated in the pathogenesis in OA 
 ADDIN EN.CITE 

44
. 

SIRT2 (Sirtuin 2)

Sirtuins are a family of NAD+ dependent deacylases 45. Seven mammalian homologs have been identified (SIRT1-7). Out of these, SIRT2 is the only primarily cytoplasmic isoform, but it can also be found in the nucleus 46. It is expressed in several tissues and especially in metabolically relevant tissues and organs such as brain, muscles, and liver. Several studies of animal models of Parkinson´s disease, Huntington´s disease, and ischemia stroke have suggested potential neuroprotective effects of SIRT2 inhibition or deficiency (for references). SIRT2 can directly bind, deacetylate, and inhibit the p65 subunit of NF-kappaB (nuclear factor kappa-light-chain-enhancer of activated B cells), indicating an important role in inflammation. NF-kappaB is a major transcriptional regulator of the inflammatory response. SIRT2 may play a role in peripheral myelination 
 ADDIN EN.CITE 

47
. Wang et al. concluded that SIRT2 could produce contrasting roles in cell death and oxidative stress under different conditions and, like calcium, play complex roles in biological processes 48.
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This text discusses the proteins with highest correlations with pain intensity (Table 4). 

CCL4 (Chemokine ligand 4)

CCL4 was the most important regressor of pain intensity. It is also known as Macrophage inflammatory protein or 1β (MIP-1β). When a peripheral nerve is injured, leptin is highly expressed and released, which in turn upregulates the expression of, e.g., CCL4 1. Behm et al. found no significant difference in CCL4 plasma level between FMS patients and healthy controls 2. They reported that cytokine levels for CCL4 were significantly lower in FMS after stimulation of peripheral blood mononuclear cells 2. As in our study (Table 4), a positive significant correlation has been reported between CCL4 and pain severity in FMS 3. 

CDCP1 (Cub Domain-containing Protein 1)

See Supplemental Digital Content 2. 

IL-10

This interleukin is produced by activated T cells, B cells, macrophages, mast cells, and kerationocytes 4. IL-10 regulates the expression of substance P 
 ADDIN EN.CITE 

5
. The production is inhibited by autoregulation of IL-10 and by IL-4, IL-13, and IFNgamma. Significantly lower levels of IL-10 in the blood (serum or plasma) have been reported in CWP/FMS 4 although other studies have not found differences or increased levels in IL-10 compared to healthy controls 
 ADDIN EN.CITE 

2, 6-8
. A systematic review in 2011 could not conclude altered levels in plasma or serum for IL-10 in FMS 9; a similar conclusion was drawn in a more recent review 
 ADDIN EN.CITE 

5
. No significant correlations were found between mRNA for IL-10 and pain intensity 4. A negative correlation existed between perceived fatigue and the plasma levels of this interleukin in FMS 3. No significant correlations have been found between IL-10 serum levels and psychological aspects (catastrophising, anxiety, and depression) or fibromyalgia impact questionnaire in FMS 
 ADDIN EN.CITE 

8, 10
.

TRAIL (TNF-related apoptosis inducing ligand) 

TRAIL is a member of the TNF superfamily. It has been investigated for its anticancer activity, but it is also involved in different processes of the innate and adaptive immune system 
 ADDIN EN.CITE 

11, 12
. It can trigger cellular apoptosis in malignant, virally infected, and over-activated immune cells and necroptosis 13. In intervertebral disks, TRAIL correlated with the degenerative state of the disk and may delay progression of disk degeneration 
 ADDIN EN.CITE 

14
. TRAIL has been identified as a potential biomarker of psoriatic arthritis; higher levels were reported in serum and the levels correlated with CRP. TRAIL has also been discussed as a potential biomarker in cardiovascular diseases. Serum levels are significantly decreased in patients with or predisposed for cardiovascular diseases 13. Studies of animals suggest that TRAIL protects against atherosclerosis 13. Moreover, a recent review found that TRAIL plays a role in inflammatory disorders of the brain and preliminary evidence suggests a potential role of a circulating biomarker for neurocognitive impairment and depression 11.
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