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Introduction

In 15% to 20% of cases, myelodysplastic syndromes (MDSs) and chronic myelomonocytic leukemia (CMML) can be associated with systemic inflammatory and autoimmune diseases (SIADs) [START_REF] Mekinian | Systemic inflammatory and autoimmune manifestations associated with myelodysplastic syndromes and chronic myelomonocytic leukaemia: a French multicentre retrospective study[END_REF]. Treatment for MDS/CMML-related SIADs is challenging because of the underlying cytopenias and risk of infection. Steroid dependence is frequent and the use of steroid-sparing drugs, particularly cyclophosphamide, methotrexate and azathioprine, is limited because of the risk of secondary MDSs [START_REF] Mekinian | Systemic inflammatory and autoimmune manifestations associated with myelodysplastic syndromes and chronic myelomonocytic leukaemia: a French multicentre retrospective study[END_REF][START_REF] Mekinian | Inflammatory arthritis in patients with myelodysplastic syndromes: a multicenter retrospective study and literature review of 68 cases[END_REF].

Data describing the value and safety of other immunomodulating drugs besides steroids are scarce, particularly disease-modifying anti-rheumatic drugs (DMARDs) and biologics.

Biologics are largely used for SIADs without underlying MDSs/CMML, and tumor necrosis factor α (TNF-α) antagonists were used for MDSs without increasing the risk of leukemia transformation or cytopenias [START_REF] Baron | Value of infliximab (Remicade(R)) in patients with low-risk myelodysplastic syndrome: final results of a randomized phase II trial (EORTC trial 06023) of the EORTC Leukemia Group[END_REF][START_REF] Stasi | Infliximab chimeric antitumor necrosis factor-a monoclonal antibody as potential treatment for myelodysplastic syndromes[END_REF]. Only a few cases reported the interest of biologics in MDS-related SIADs, and large case-series in this topic are lacking [START_REF] Kimura | Trisomy 8 involved in myelodysplastic syndromes as a risk factor for intestinal ulcers and thrombosis--Behcet's syndrome[END_REF][START_REF] Pipitone | A case of arthritis and vasculitis associated with the refractory anemia with excess of blasts syndrome resistant to glucocorticoid treatment that responded favorably to TNF-alpha blockade[END_REF][START_REF] Toyonaga | Refractoriness of intestinal Behcet's disease with myelodysplastic syndrome involving trisomy 8 to medical therapies -our case experience and review of the literature[END_REF]. We recently showed high SIAD response on treating MDSs with azacytidine in steroid-dependent/refractory disease, but these data remain to be confirmed [START_REF] Fraison | Efficacy of Azacitidine in autoimmune and inflammatory disorders associated with myelodysplastic syndromes and chronic myelomonocytic leukemia[END_REF].

In this French nationwide study, we report the long-term outcome of 29 patients with MDS/CMML-associated SIADs treated with biologics (TNF-α antagonists, tocilizumab, rituximab and anakinra) and compare the safety and efficacy of the drugs.

PATIENTS AND METHODS

Patients

We retrospectively collected data for patients with MDSs/CMML and SIADs followed The study was performed in accordance with the ethical standards of the Helsinki Declaration.

Data collection

We collected data on age, sex, MDSs/CMML features (type, medullar blast number, SIAD treatment response was defined as clinical response (complete with disappearance of all symptoms or partial with at least 50% improvement) and biological response (C-reactive protein level normalization and/or at least 50% decrease in level).

International
Treatment response was defined at 6 months after treatment initiation or at the time of switch to another drug. Remission was defined as complete clinical and biological response. Steroid dependence was defined as prednisone-equivalent amount >20 mg/day during at least 2 months. Relapse was defined as active disease after a remission period, which required change of the treatment regimen.

Safety

All infectious adverse events and infusion-related events were recorded during the follow-up.

Severe infection was defined as any infection requiring intravenous antibiotic use or hospitalization or as infection-related death.

Statistical analysis

Characteristics of subjects are described with medians (interquartile range [IQR]) for quantitative variables and frequency (percentage) for qualitative variables. Mann-Whitney and Fisher exact tests were used to compare quantitative and qualitative variables, respectively. With missing data, data are expressed as percentage taking account of missing data. Overall response, steroid dependence, infections and infusion-related events were compared among treatment regimens by using a Fine and Gray model considering change of treatment as a competing risk [START_REF] Fine | A proportional hazards model for the subdistribution of a competing risk[END_REF]. Patients with no event were censored at the time of last follow-up. Overall response was compared after adjustment on gender and number of previous treatment lines. Three subjects lacking information on treatment regimens were removed from these analyses. Sequential treatment regimens in the same patient were treated as a time-varying covariate, and a robust variance calculated with a generalized estimating equation approach was computed for regression estimates to account for intra-patient correlations. Cause-specific risk is reported as hazard ratios (HR) and 95% confidence intervals (CIs). All tests were 2-sided and P<0.05 was considered statistically significant.

Analyses involved use of R 3.3.2.
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RESULTS

Patient characteristics

We included 29 patients (median age 67 years [IQR 62-76]; 83% males). MDSs included refractory anemia with excess blasts 1 (21%), refractory cytopenia with multilineage dysplasia (38%), chromosome 5q deletion syndrome (4%), and CMML (21%), with median proportion of marrow blasts 2% (IQR 0-10). The karyotype was normal in 14/24 patients (58%), with median IPSS 0.5 (0-1.5) and IPSS-R 3 (1-3. p=0.008). Second-line treatments were used for steroids dependence in 18 patients (62%), inefficacy in 3 (10%), and adverse events and relapse in 3 (10%).

SIAD biologics therapies

Among 29 patients, 53 lines of biologic therapies were used during follow-up, after a median of 2 (IQR 0-5) lines of DMARDs (methotrexate, n=7; cyclophosphamide, n=4; mycophenolate mofetil, n=5; cyclosporine, n=5; azathioprine, n=5). Biologics were prescribed for 89% of patients because of insufficient control or intolerance to DMARDs and steroids (n=26) and for 11% (n=3) as first-line treatment (Figure 1). The median number of biologic lines was 1 (IQR 1-2), and more than 2 lines were used for 5 patients (18%).

Biologics were TNF-α antagonists for 15 patients (infliximab, n=11; etanercept, n=3; adalimumab, n=1), anakinra (n=16), rituximab (n=12) and tocilizumab (n=10) (Figure 1). During the follow-up, at least one switch was needed for 13/15 patients under TNF-α antagonists (Figure 1A), 13/16 patients under anakinra (Figure 1B), 8/12 patients with rituximab (Figure 1C) and 9/10 patients under tocilizumab (90%)(Figure 1D).
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Considering the efficacy by type of SIADs, biologic therapies allowed for complete or partial improvement of inflammatory arthritis with 9/14 lines of treatment: TNF-α antagonists for 4/6 cases, rituximab for 2/2, anakinra for 1/3 and tocilizumab in 2/3. For patients with vasculitis, complete or partial improvement was noted with 7/19 lines of treatment: 3/7 with rituximab, 2/5 with anakinra, 0/2 with TNF-α antagonists and 2/5 with tocilizumab.

Relapsing polychondritis had poor response to biologics, and only 3/20 cases presented an overall response with rituximab, anakinra and infliximab (1 case each).

Comparison of the efficacy of biologics and DMARDs

DMARDs were used for 14/29 patients before biologic therapies (methotrexate, n=7; cyclophosphamide, n=4; mycophenolate mofetil, n=5; cyclosporine, n=5; azathioprine, n=5).

Overall 26 lines of DMARDs were used with a median of DMARD lines before biologics of 1 (IQR 0-1), and 5 patients received 3 or more DMARDs before biologics. The median dose of steroids at the beginning of biologic therapies was 25 (20-35) versus 25 mg/day (16-35) at DMARD initiation (p=0.4), with median C-reactive protein level 31 (13-78) vs 53 mg/l (39-120) for DMARDs (p=0.03). For analyzable lines, a complete and partial response to DMARDs versus biologics was noted for 1/21 (5%) and 7/21 (33%) versus 7/43 (16%) and
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Efficacy of different biologics and azacytidine

Overall response (i.e., complete and partial response) occurred for 31% of patients with TNFα antagonists, 25% anakinra, 33% tocilizumab and 58% rituximab (Table 1, Figure 2). On comparing response rates to that with steroids (considered as reference), clinical remission was lower with DMARDs, TNF-α antagonists and anakinra (HR: 0. 4).

Injection-related reactions occurred in 21% of patients (n=11 lines of treatment) and led to treatment discontinuation in 8 (15%). Injection-related reactions occurred with anakinra (n=5), tocilizumab (n=4), adalimumab (n=1) and infliximab (n=1). Biologics were discontinued because of injection reaction related to anakinra (n=4), tocilizumab (n=2) and infliximab (n=1). Injection-related reaction rates versus anakinra were significantly lower with DMARDs (HR: 0.33 [95% CI 0.12-0.92], p=0.033) but not tocilizumab and TNF-α antagonists (0.49 [0.05-4.98], p=0.55 and 0.39 [0.05-3.03], p=0.37) (Figure 5). Ten patients infection in 91% and acute leukemia in the remainder. The IPSS and IPSS-R, steroids doses at the last visit, and number of immunosuppressive lines did not differ among patients who did and did not die, and under azacytidine, 2 died as compared with 8 who were alive at the last visit.

Discussion

We report the difficulty in controlling SIAD-related MDSs, here showing a median of 4 lines (IQR 3-5) of treatment required, despite a 77% overall initial response to steroids alone. In contrast to SIADs without underlying MDSs/CMML, except for rituximab, biologic therapies had poor efficacy, with only 44% complete and partial response. Rituximab seemed more efficient, with an overall 58% response, mainly in vasculitis. The rate of adverse effects was particularly high (62% of infections and 21% of injection-related reactions) in the context of underlying MDSs and induced immunosuppression, which led to frequent discontinuation.

Treatment of SIAD-related MDS is challenging, with usually a high steroiddependence rate and risk of infections favored by cytopenia associated with MDS [START_REF] Ustwani | Myelodysplastic syndromes and autoimmune diseases--case series and review of literature[END_REF][START_REF] Ustwani | Treating myelodysplastic syndrome improves an accompanying autoimmune disease along with a reduction in regulatory T-cells[END_REF][START_REF] De Hollanda | Systemic and immune manifestations in myelodysplasia: a multicenter retrospective study[END_REF][START_REF] Enright | Paraneoplastic autoimmune phenomena in patients with myelodysplastic syndromes: response to immunosuppressive therapy[END_REF][START_REF] Enright | Autoimmune phenomena in patients with myelodysplastic syndromes[END_REF].

Although usually steroids achieve good response, the steroid-sparing strategy and the response rates of various immunosuppressive drugs are poorly reported [START_REF] Ustwani | Myelodysplastic syndromes and autoimmune diseases--case series and review of literature[END_REF][START_REF] Ustwani | Treating myelodysplastic syndrome improves an accompanying autoimmune disease along with a reduction in regulatory T-cells[END_REF][START_REF] De Hollanda | Systemic and immune manifestations in myelodysplasia: a multicenter retrospective study[END_REF][START_REF] Enright | Paraneoplastic autoimmune phenomena in patients with myelodysplastic syndromes: response to immunosuppressive therapy[END_REF][START_REF] Enright | Autoimmune phenomena in patients with myelodysplastic syndromes[END_REF]. Several previous studies showed insufficient response to TNF-α antagonists for MDSs alone but relatively acceptable safety profile [START_REF] Stasi | Infliximab chimeric antitumor necrosis factor-a monoclonal antibody as potential treatment for myelodysplastic syndromes[END_REF][START_REF] Deeg | Soluble TNF receptor fusion protein (etanercept) for the treatment of myelodysplastic syndrome: a pilot study[END_REF]. Some case reports showed controversial data about MDS-related SIAD remission with biologics, such as a case of vasculitis associated with arthralgia that responded to TNF-α inhibitors (5-7) [START_REF] Ustwani | Myelodysplastic syndromes and autoimmune diseases--case series and review of literature[END_REF]. Even though we reported on various SIADs, the biologics efficacy seems to be much lower in MDS-related disorders than non MDS-related SIADs [START_REF] Pazzola | Biologics in vasculitides: Where do we stand, where do we go from now?[END_REF]. Intravenous immunoglobulins are widely used in the setting of various immune disorders, in particular as salvage therapy in immune thrombocytopenia, inflammatory myositis or adult Still's disease [START_REF] Sanges | Intravenous immunoglobulins in systemic sclerosis: Data from a French nationwide cohort of 46 patients and review of the literature[END_REF]. The risk of infectious complication could be another reason to use intravenous immunoglobulins in this subset of patients, even only few case reports reported its use in the dysimmune features associated with myelodysplastic syndromes [START_REF] Komrokji | Autoimmune diseases and myelodysplastic syndromes[END_REF].

In our study, the response varied by type of biologics, with low efficacy for TNF-α inhibitors, tocilizumab and interleukin-1 inhibitors. Rituximab allowed for an overall relatively good response, but the response seemed to vary by type of manifestations. With predominantly articular manifestations, TNF-α inhibitors can be efficient, whereas in systemic vasculitis, rituximab should be chosen. Interestingly, steroid-sparing rates, an important goal in the MDS context, significantly decreased only with rituximab and azacytidine. Azacytidine showed an overall response of 67% for SIADs with MDSs, which
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could argue for a pathophysiological link between these 2 diseases. Although azacytidine was used after several lines of treatment, it allowed for steroid sparing, as we previously reported, with the known risk of infection [START_REF] Fraison | Efficacy of Azacitidine in autoimmune and inflammatory disorders associated with myelodysplastic syndromes and chronic myelomonocytic leukemia[END_REF].

Safety is important to consider because of the increase in infectious events in MDSs and the use of immunosuppressive agents. Sullivan et al. described an infectious risk of about 15% during the first year after the MDS diagnosis, which seems to be similar with the different biologics treatments in our study [START_REF] Sullivan | Epidemiology and risk factors for infections in myelodysplastic syndromes. Transplant infectious disease : an official journal of the[END_REF]. In light of the injection-related events, a high rate of reaction was noted with all biologics except rituximab, requiring treatment discontinuation in 29%.

Our study has several limitations. The retrospective design of this case series, the low number of patients receiving treatment with each drug and the analysis of treatment lines should limit definitive conclusions, even if these analyses were adjusted on number of treatment lines. The selection bias is implicated because we selected patients who needed biologic therapies, and thus patients with favorable outcomes with steroids alone or steroidsparing drugs were not included. Similarly, the efficacy of DMARDs could be underestimated because all patients needed biologics, even if steroid dependence was the main reason for the drug switch. The use of various biologics was left to the physician's discretion and could be heterogeneous in the absence of clinical guidelines, and the biological response by using C-reactive protein level could be biased for tocilizumab. 

Conclusion

  between 2006 and 2016 in 16 French centers. Cases were recruited through the Société Nationale Francaise de Médecine Interne (SNFMI) and the Club Rhumatismes Inflammation (CRI). Inclusion criteria were SIADs with MDSs/CMML (WHO 2008 classification) treated with at least one biologic (TNF-α antagonists, tocilizumab, anakinra or rituximab) during follow-up. MDSs/CMML and SIADs had to be diagnosed concomitantly (within 5 years), and cases associated with infectious, treatment-related or neoplastic origin were excluded.

  Prognostic Scoring System [IPSS] and IPSS-revised [IPSS-R], karyotype, specific treatments), SIAD features and treatments. For each line of SIAD treatment, clinical A C C E P T E D M A N U S C R I P T and biological data, steroid amounts and reasons for treatment discontinuation were recorded at the beginning and end of each line of treatment. The different lines of conventional immunosuppressive agents (DMARDs), biologics and specific MDS/CMML treatment (azacytidine) were analysed separately for each patient.

  3). Overall, 89%, 14% and 7% of patients were at low, intermediate and high risk of MDSs, respectively. Four of 5 patients (80%) with CMML had CMML-1. MDSs preceded SIADs in 9 patients (32%), was concomitant in 10 (36%) and occurred after SIADs in the remainder. The median time between MDSs and SIADs diagnosis was 0 months (IQR -60-43). The associated SIADs were relapsing polychondritis in 9 patients (31%); arthritis (undifferentiated and rheumatoid arthritis in 3 patients [10%] each and rhizomelic polyarthritis in one patient); Behcet's disease, cryoglobulinemic vasculitis, giant cell arteritis, and Sweet's syndrome in 2 patients (7%) each; unclassified vasculitis in 4 patients (14%) and unclassified systemic disease in 1 patient (3%). Seven patients showed several SIADs, mainly relapsing polychondritis with Sweet syndrome in 3 patients and unclassified vasculitis in 1 patient. Steroids alone were used as first-line treatment for 22 patients: 17 (77%) showed overall partial or complete SIAD response. Median C-reactive protein level was significantly decreased after steroids use, from 90 mg/l (IQR 48-117) mg/l at baseline to 15 (4-85) mg/l at the end of treatment (p= 0.02). Median prednisone dose significantly decreased from treatment initiation to the end of steroids use alone (60 [IQR 40-60] to 28 mg/day [20-40];
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Table 1 . Overall response to and safety of all lines of treatment (n=114 lines) for systemic inflammatory and autoimmune diseases (SIADs).
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	Data are n (%) unless indicated.
	*p<0.05 before vs end of treatment
	**p=0.07 before vs end of treatment
	***p=0.09 before vs end of treatment
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