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Endocan: A Novel Marker for Colchicine Resistance in Familial Mediterranean Fever Patients?
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Introduction: Familial Mediterranean fever (FMF) patients had 5–10% colchicine resistance. Although FMF attacks are characterized by acute phase elevation, there are no biomarkers that can show colchicine resistance yet. The serum endocan levels may elevate in inflammatory and auto-inflammatory diseases.

Objectives: This study aimed to evaluate serum endocan levels in FMF patients according to whether attack and colchicine resistance or not and also compare them with classical acute phase reactants.

Methods: In this single-center and cross-sectional study, a total of 111 FMF patients and 60 healthy individuals were enrolled. All patients' basic demographic and clinical data were recorded and blood samples were collected.

Results: A total of 46 (41.4%) FMF patients had colchicine resistance. In comparison to the FMF patients according to colchicine response, colchicine resistance patients had a significantly higher median (IQR) endocan levels than colchicine responsive patients [36.98 ng/ml (97.41) vs. 13.57 ng/ml (27.87), p = 0.007], but there were no differences between in terms of median ESR and CRP levels. Inversely, serum endocan levels were similar during an attack and attack-free period in FMF patients, although ESR and CRP levels were significantly different. Interestingly, the highest serum endocan levels were in the control group.

Conclusion: In conclusion, serum endocan levels were higher in colchicine resistance than colchicine responsive patients, but attack state had no effect on serum endocan levels in our study. Unlike ESR and CRP, serum endocan may be a novel biomarker for detection of colchicine resistance and distinguish the FMF attacks.
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INTRODUCTION

Endocan, formerly known as endothelial cell-specific molecule 1, is a novel inflammatory marker which is secreted from vascular endothelium in addition to endothelial cells of various organs and plays a key regulatory role during the course of inflammatory diseases and neoplasms (1, 2). Pro-inflammatory cytokines such as tumor necrosis factor alpha (TNF-α) and interleukin 1-beta (IL1-B) had been demonstrated to induce endocan production in vitro, while interferon gamma (IFN-γ) had been demonstrated to inhibit. Accordingly, serum endocan levels were revealed to elevate in inflammatory processes such as infections, sepsis, malignancies, and auto-inflammatory diseases (3). Familial Mediterranean fever (FMF) is a hereditary auto-inflammatory disease characterized by recurrent febrile polyserositis attacks (4). Colchicine is the mainstay therapy for FMF which effectively prevents both inflammatory attacks and chronic inflammation, as well as development of secondary amyloidosis (5). However, ~5–10% of FMF patients can be resistant to colchicine therapy (6). Despite accumulation of knowledge to a degree in the current literature, the reason for colchicine resistance in FMF patients still remains obscure. Chronic inflammation in inadequate or partial FMF treatment leads to comorbidities such as secondary amyloidosis, chronic renal failure, and cardiovascular diseases. Impaired endothelial dysfunction has been responsible for these FMF complications and could emerge before organ damages (7, 8).

In this study, we aimed to evaluate serum endocan levels in FMF patients according to whether FMF attack and colchicine resistance or not and also compare them with classical acute phase reactants.



METHODS


Study Design and Patients' Selection

In this single-center, cross-sectional study, 111 FMF patients who consecutively referred to the adult rheumatology outpatient clinics of Ankara Numune Training and Research Hospital were enrolled between January and December 2018.

All of the FMF patients met the Tel-Hashomer criteria (9). A total of 60 healthy individuals who were admitted to our rheumatology clinic without any eventual diagnosis for any rheumatic condition or comorbid diseases were included as the control group. All of the healthy individuals' acute phase reactants levels were normal. Tobacco and alcohol consumers, FMF patients under any medication other than colchicine, and patients who were pregnant or in postpartum period (up to 6 months) were also excluded.



FMF Assessment and Colchicine Resistance

Demographics, clinical features, laboratory findings, number of attacks per year before and after colchicine treatment, presence of IL-1 blocker use and the reason for IL-1 blocker initiation, and Mediterranean fever (MEFV) variant analysis were recorded by medical file screening and face-to-face interview. Imported colchicine preparations are used before biological treatments in case of unresponsiveness to local colchicine preparations in our country in FMF patients. In the FMF patients who are unresponsive to import colchicine treatment, IL-1 blocker (for example, anakinra and canakinumab) treatments are used in our country (10). MEFV mutation analysis was studied in 66% of the patients. Investigators (AO, SÇ, SCS) performed the physical examinations of all patients. Response to colchicine was also assessed by the same investigators using questionnaires; colchicine unresponsiveness or resistance (Group CResistant) was defined as more than three typical FMF attacks within the last 6 months despite treatment with at least 2 mg of colchicine daily, and patients who had none of this criteria were grouped as colchicine responsive patients (Group CResponsive) (11). Briefly, the criteria defining FMF attack included all of the following: fever (≥38°C) lasting from 6 to 72 h accompanied by painful clinical findings of serositis/arthritis, skin rash and elevated C-reactive protein (CRP; mg/L, normal value ≤5), and/or erythrocyte sedimentation rate (ESR; mm/hour, normal range 0–20) levels.



Blood Sampling

Venous blood samples were collected from the three groups after 8–12 h of fasting upon written consent for participation was given. Blood samples collected for analysis were centrifuged at 4,000 rpm for 10 min. Separated sera were aliquoted into Eppendorf tubes and stored at −80°C until the time of analysis. Serum endocan levels were detected with human enzyme linked immunosorbent assay (ELISA, double antibody sandwich method) kits according to the manufacturer's instructions (Cloud Clone Corp, TX, USA). Values were expressed in ng/ml for endocan.



Statistical Analyses

Statistical analysis was performed using the Statistical Package for the Social Sciences software (version 21.0; IBM Corporation, Armonk, NY, USA). The variables were investigated using visual (histogram, probability plots) and analytic methods (Kolmogorov-Smirnov) to determine whether or not they are normally distributed. The data of descriptive analysis were expressed as the median and interquartile range (IQR) values. Categorical variables were compared with the chi-square test or Fisher's exact test where appropriate. The Mann-Whitney U test was used to compare the non-normally distributed continuous data between two groups. p < 0.05 was considered as statistically significant.




RESULTS


Demographics and Clinical Features

The study sample consisted of 111 FMF patients and 60 healthy individuals. Mean (SD) age for FMF patients was 36.3 (11.4) and for healthy controls was 36.1 (9.8) without significant difference (p = 0.909). A total of 55 (49.5%) patients were male in the FMF group and 30 (50%) were male in the control group (p = 0.955).

A total of 46 (41.4%) FMF patients were CResistant. Blood samples were taken during an FMF attack in 34 (30.6%) of the patients. Of the 46 CResistant patients, 24 (52.2%) were treated with anakinra, 3 (6.5%) with canakinumab, and 19 (41.3%) with imported colchicine. Demographics and clinical features of FMF patients were presented in Table 1. Median (min-max) age for symptom onset was 8 years (2–48) in CResistant and was 20 years (5–59) in CResponsive (p < 0.0001). Median (min-max) age at diagnosis was 20.5 (5–60) years in CResistant group and 30 (7–60) years in CResponsive group (p = 0.003). Clinical manifestations of attacks were similar between CResistant and CResponsive groups except for arthritis which was more frequent in the CResistant group [n = 25 (54.3%) vs. n = 20 (30.8%), p = 0.013]. In comparison to the CResponsive group, the CResistant group had a higher frequency of amyloidosis and end stage renal disease (30.4% vs. 0, p < 0.0001 and 15.2% vs. 0, p = 0.002, respectively).


Table 1. The demographics and clinical characteristics of familial Mediterranean fever patients.

[image: Table 1]



Endocan and Colchicine Response

The comparison of the endocan levels among control and FMF groups was presented in Figure 1. The median (IQR) endocan levels were lower in all FMF patient groups than the control group [17.52 ng/ml (53.06) vs. 48.35 ng/ml (62.22), p = 0.005]. But in comparison to the CResistant group, the control group had slightly higher endocan levels without statistical significance (p = 0.726). When we compared the FMF patients according to colchicine response, CResistant group had a significantly higher median (IQR) endocan levels than CResponsive group [36.98 ng/ml (97.41) vs. 13.57 ng/ml (27.87), p = 0.007], but there were no differences between in terms of median ESR and CRP levels (p = 0.931 and p = 0.083, respectively) (Table 1). Serum endocan levels were similar during an attack and attack-free period in FMF patients. FMF patients with attack had a higher frequency of a median (IQR) ESR (mm/h) and CRP (mg/L) levels than attack-free patients [22 (24) vs. 9 (13), p < 0.001 and 40.5 (71) vs. 3 (8), p < 0.001, respectively]. When we compare the MEFV mutation groups as no mutation (25%), homozygous (16%), heterozygous (11%), and compound heterozygous (14%), there were no significant differences among the groups.
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FIGURE 1. The comparison of the endocan levels among control group and all familial Mediterranean fever patients' subgroups.





DISCUSSION

Our results showed that, in FMF patients, the CResistant group had significantly higher serum endocan levels than the CResponsive group. Furthermore, endocan levels did not differ between attacks and attack-free periods. Acute phase reactants (ESR, CRP) were higher in patients with an attack; however, their levels were similar between CResponsive and CResistant groups. Interestingly, the highest serum endocan levels were observed in the control group in contrast to the FMF patients.

Colchicine is a potent inhibitor of IL-1 pathway and neutrophil activation via microtubule inhibition (12). In addition to being the mainstay treatment in FMF, response to colchicine is also the most important predictor of long-term outcome (13). Unresponsiveness to colchicine could affect the quality of life with frequent and severe attacks and even increase the possibility of secondary amyloidosis. Therefore, CResistant patients have been under an increased risk of mortality from amyloidosis or developing other conditions related to chronic inflammation (13). IL-1 receptor antagonists have emerged as effective treatment options for suppressing auto-inflammation in colchicine resistant patients (14). Accordingly, early detection of FMF patients with inadequate response to colchicine and initiating an alternative treatment is crucial. Patients may seldom have only acute phase elevation without clinical complaints. Less frequently, patients may present with AA amyloidosis without any preceding clinical complaints or detected acute phase elevation, so-called “phenotype 2.” Various biomarkers are generally evaluated during follow-ups in FMF patients, mainly ESR and CRP, to monitor disease activity and treatment adequacy. The subclinical inflammation may continue during attack-free periods in FMF patients, and despite reflecting attacks with high sensitivity, value of the classical acute phase reactants (ESR and CRP) for the prediction of subclinical inflammation may progress to AA amyloidosis (15, 16). In addition, in about 30% of patients with FMF, the laboratory markers of inflammation remain elevated even after an attack resolves (13–19). The evidence supporting the monitoring of FMF with any particular acute phase reactant, including serum amyloid A, over the others is limited (16). At this point, it seems to be a necessity to define a marker that may represent inadequate treatment better than classical acute phase reactants in FMF. In our study, endocan levels were higher in the CResistant group despite no significant differences in CRP and ESR levels, which may be speculated that endocan may be an option to detect colchicine resistance.

Major function of endocan is regulating leukocyte transmigration and adhesion to endothelial via taking part in lymphocyte function-associated antigen 1 (LFA-1) and intracellular adhesion molecule 1 (ICAM-1) integration. During inflammation, endocan plays an inhibitory role in leukocyte adhesion, migration, and eventually extravasation by binding LFA-1 and blocking its integration to ligands on intravascular endothelium (20). In various studies, which included chronic inflammatory rheumatic diseases other than FMF, serum endocan levels had been correlated with disease activity (21–23). Else, serum endocan level was more useful than acute phase reactants in some infectious diseases such as pneumonia (24, 25). However, endocan levels did not seem to elevate during attacks in our study. Since endocan release from inflammatory cells is not a fast process, it is possible that endocan may be more useful to detect a long ongoing, chronic inflammatory state, rather than rapid and brief hyper-inflammatory reactions like an FMF attack.

The exact reasons for inadequate response to colchicine are yet to be fully clarified. Many factors such as ethnicity, genetic mutations, varying colchicine metabolism, gastrointestinal absorption, and insufficiently low prescribed colchicine doses may be responsible (13, 26–30). In a study, M694V/M694V homozygous mutation is associated with lower response to colchicine treatment (31). Chronic musculoskeletal involvement is usually resistant to colchicine (29). Lidar et al. defined clinical features of CResistant. These patients had more severe disease and more prevalent abdominal, pleural, articular, and scrotal attacks and erysipeloid eruptions (27). On the other hand, Erden et al. found that the frequency of the arthralgia, arthritis, pleuritic chest pain, and erysipelas-like erythema was higher in the CResistant group than CResponsive group (26). In our study, the only significant difference between the CResistant and CResponsive group was that arthritis was more common in the CResistant group. According to these data, it should be kept in mind that colchicine resistance is high in FMF patients with articular involvement.

Effective inhibition of inflammation and neutrophil activity by colchicine treatment may be related with downregulation of endocan secretion (12). Due to the anti-inflammatory effects of colchicine, which had been demonstrated in previous studies, serum endocan levels may be detected significantly higher in healthy controls compared to all FMF patients and CResponsive groups in our study. Although the CResistant group had a significantly higher serum endocan levels than the CResponsive group, there was no difference when compared to healthy controls. In this study, in which all FMF patients received colchicine, the lower endocan levels in the CResponsive group compared to the healthy controls and the CResistant group may again be related to colchicine's effect on suppressing inflammation and may be representative of treatment adequacy. In addition, serum levels may be affected by some medications. Lipid-lowering therapy and some antihypertensive drugs may lower endocan levels (32, 33). Different from healthy controls who had no comorbidity, our FMF patients also had some comorbidities. In this context, other drugs except colchicine may also be responsible for this difference.

The major limitations of our study were the small sample size in the subgroups and the single-centered, retrospective nature of the study. Drug compliance was determined according to patients' statements and pill counts. MEFV mutations were not screened in healthy controls. Thus, the real frequency of carriers among healthy patients was not known. For a better comparison of the results, a standardized severity scoring system for FMF was needed instead of just ESR and CRP. Lastly, in order to make a sense interpretation of the relationship between the endocan levels and FMF attacks, endocan levels should be measured at the same patient on attack and attack-free periods.

In conclusion, serum endocan levels were higher in CResistant patients than CResponsive patients, but the attack state had no effect on serum endocan levels in our study. Under colchicine treatment, endocan levels may not distinguish FMF attacks; however, it may be a convenient marker to evaluate colchicine resistance. According to our incidental finding, colchicine treatment, regardless of adequacy, had a lowering effect on serum endocan levels. Although these findings suggest that colchicine has a positive effect that increases serum endocan levels, presumably endothelial dysfunction mostly, further studies are needed to prove that.
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30 (15)
70(92)
32(49.2)
62(95.4)
59(90.8)
20(308)
22(33.8)
00
3(4.6)
2(3.1)
2@.1)
0
7(108)
0(0)
00
34(52.9)
11 (1-46)
7(19)
7(108)

P

0.43
<0.0001
0.003
<0.0001
0.76
0.662
0.606
0.013
0.423

0.691
0.124

0.194
<0.0001
0.002
0.906
0.931
0.083
0.018

CResistant, Colchicine unresponsive; CResponsive, Colchicine responsive; CRR, C-reactive protein; ESR, erythrocyte sedimentation rate; FMF, familil Mediterranean fever; SD,

standard deviation.

aFamily history of FMF was known in only 59 patients. P-values marked with bold indicate statistically significant differences between the groups.
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