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Abstract
Background:
Systemic inflammatory and autoimmune diseases (SIADs) associated with myelodysplastic

T

syndromes are often difficult to treat. Corticosteroids are efficient but only usually at high

IP

doses. The use of biologics needs to be specified.

Methods: In a French multicenter retrospective study, we analyzed the efficacy and safety of

SC
R

biologics (tumor necrosis factor-α [TNF-α] antagonists, tocilizumab, rituximab and anakinra)
for SIADs associated with myelodysplastic syndromes (MDSs). Clinical, biological and
overall treatment responses were evaluated. When several lines of treatment were used, data

NU

were analyzed before and at the end of each treatment line and were pooled to compare
overall response among steroids, disease-modifying anti-rheumatic drugs (DMARDs) and

MA

biologics.

Results: We included 29 patients (median age 67 years [interquartile range 62-76], 83%
males) with MDS-related SIADs treated with at least one biologic. The MDSs were

D

predominantly refractory anemia with excess blasts 1 (38%) and refractory cytopenia with

TE

multilineage dysplasia (21%). The SIADs were mainly arthritis (n=6; 20%), relapsing
polychondritis (n=8; 30%) and vasculitis (n=10; 34%). During a 3-year median follow-up

CE
P

(IQR 1.3-4.5), a total of 114 lines of treatments were used for all patients: steroids alone
(22%), DMARDs (23%), TNF-α antagonists (14%), anakinra (10%), rituximab (10%),
tocilizumab (7%) and azacytidine (9%). Considering all 114 lines, overall response (complete
and partial was showed in 54% cases. Overall response was more frequent with steroids

AC

(78%) and rituximab (66%) than DMARDs (45%) and other biologics (33%) (p<0.05).
Rituximab had better response in vasculitis and TNF-α antagonists in arthritis. During followup, 20 patients (71%) presented at least one severe infection.
Conclusion: This nationwide study demonstrates the efficacy of steroids for SIAD-associated
MDSs but a high frequency of steroid dependence. The response to biologics seems low, but
rituximab and azacytidine seem promising.
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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) (1). Treatment for MDS/CMML-related SIADs is challenging because of the

T

underlying cytopenias and risk of infection. Steroid dependence is frequent and the use of

SC
R

limited because of the risk of secondary MDSs (1, 2).

IP

steroid-sparing drugs, particularly cyclophosphamide, methotrexate and azathioprine, is

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

NU

factor α (TNF-α) antagonists were used for MDSs without increasing the risk of leukemia
transformation or cytopenias (3, 4). Only a few cases reported the interest of biologics in

MA

MDS-related SIADs, and large case-series in this topic are lacking (5-7). We recently showed
high SIAD response on treating MDSs with azacytidine in steroid-dependent/refractory
disease, but these data remain to be confirmed (8).

D

In this French nationwide study, we report the long-term outcome of 29 patients with

TE

MDS/CMML-associated SIADs treated with biologics (TNF-α antagonists, tocilizumab,

CE
P

rituximab and anakinra) and compare the safety and efficacy of the drugs.

PATIENTS AND METHODS
Patients

AC

We retrospectively collected data for patients with MDSs/CMML and SIADs followed
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.
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,
International Prognostic Scoring System [IPSS] and IPSS-revised [IPSS-R], karyotype,
specific treatments), SIAD features and treatments. For each line of SIAD treatment, clinical
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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.

T

SIAD treatment response was defined as clinical response (complete with

IP

disappearance of all symptoms or partial with at least 50% improvement) and biological

SC
R

response (C-reactive protein level normalization and/or at least 50% decrease in level).
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

NU

months. Relapse was defined as active disease after a remission period, which required

MA

change of the treatment regimen.

Safety

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

D

Severe infection was defined as any infection requiring intravenous antibiotic use or

CE
P

Statistical analysis

TE

hospitalization or as infection-related death.

Characteristics of subjects are described with medians (interquartile range [IQR]) for
quantitative variables and frequency (percentage) for qualitative variables. Mann-Whitney

AC

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 (9). 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

T

dysplasia (38%), chromosome 5q deletion syndrome (4%), and CMML (21%), with median

IP

proportion of marrow blasts 2% (IQR 0-10). The karyotype was normal in 14/24 patients

SC
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(58%), with median IPSS 0.5 (0-1.5) and IPSS-R 3 (1-3.3). 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

NU

between MDSs and SIADs diagnosis was 0 months (IQR -60–43).

The associated SIADs were relapsing polychondritis in 9 patients (31%); arthritis

MA

(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

D

unclassified systemic disease in 1 patient (3%). Seven patients showed several SIADs, mainly

TE

relapsing polychondritis with Sweet syndrome in 3 patients and unclassified vasculitis in 1
patient.

CE
P

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

AC

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];
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).
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Median biologic treatment duration was 4 months (IQR 2-8). Infliximab was used at a
median dose of 5 mg/kg at weeks 0, 2, 6 and every 6 weeks (IQR 4-8); etanercept at 25 mg
twice a week; adalimumab at 40 mg every 2 weeks; tocilizumab at 8 mg/kg monthly and
rituximab at 1 g twice for 11/12 patients (92%). Biologics were associated with steroids in 50

T

patients (94%) and other immunomodulatory drugs in 10 (methotrexate, n= 6; ciclosporine

IP

and hydroxychloroquine, n= 2 each).
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At the initiation of biologic therapies (n=53 lines of biologics), the main SIAD
symptoms were non-infectious fever (n=25/53, 47%), arthralgia with arthritis (n=17/53,
32%), peripheral neuropathy (n=5/53, 9%) and skin involvement (n=16/53, 30%), with
median C-reactive protein level 57 mg/l (IQR 21-89).

NU

Analyzable data for 7/43 (16%) and 13/43 (30%) patients showed overall response
(i.e., complete or partial response, respectively) to 53 lines of biologics. At the end of

MA

biologic treatments, 42/43 patients (98%) were still under steroids with a median dose of 20
mg/day (IQR 10-30).

During the follow-up, at least one switch was needed for 13/15 patients under TNF-α

D

antagonists (Figure 1A), 13/16 patients under anakinra (Figure 1B), 8/12 patients with

TE

rituximab (Figure 1C) and 9/10 patients under tocilizumab (90%)(Figure 1D).
Considering the efficacy by type of SIADs, biologic therapies allowed for complete or

CE
P

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

AC

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 (39120) 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
13/43 (30%), respectively (p=0.4).
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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

T

comparing response rates to that with steroids (considered as reference), clinical remission

IP

was lower with DMARDs, TNF-α antagonists and anakinra (HR: 0.18 [95% CI 0.03-0.95],

SC
R

0.17 [0.05-0.60] and 0.26 [0.07-0.93], p<0.05, respectively) but did not differ for rituximab
and azacytidine (HR: 0.49 [0.15 1.60] and 0.40 [0.09-1.80], p>0.05) (Figure 2). Steroid
dependence rate in comparison to anakinra was greater with TNF-α antagonists (HR: 13.89
[1.46-132.3], p<0.03), DMARDs (HR: 19.99 [1.82-219.6], p<0.04) and rituximab (HR: 11.92

NU

[1.17-121.1], p<0.04) (Figure 3). Ten patients received azacytidine for underlying MDSs
and/or steroid-dependent or refractory SIADs after a median of 4 lines (IQR 3-6) of SIAD

MA

treatments. Half of the patients showed hematological complete response, and 5/7 evaluable
patients (68%) showed SIAD overall response (i.e., partial and complete). Steroid doses and
C-reactive protein level decreased with azacytidine, from 25 mg/day and 44 mg/l at baseline

TE

D

to 20 mg/day and 3 mg/l, respectively (Table 1).

Safety

CE
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During a median follow-up of 36.5 months (IQR 16-70), 41 adverse effects were noted. In
total, 18/29 patients (a total of 30 infections) showed severe infections. Infections were
bacterial: lung (n=12), urinary tract (n=4); undetermined bacteriemia (n=2), skin (n=1) and

AC

other sites; viral B19 reactivation (n=2) and fungal infection (n=2). Infections occurred under
steroids treatment alone with 5 lines of treatment (20%), DMARDs in 15% of patients (n=5),
biologics (all included) in 29% and azacytidine in 60% (n=6) (Table 1). Infection rates did
not differ with biologics, DMARDs and azacytidine versus steroids alone (HR: 0.76 [95% CI:
0.14-4.2], p=0.76; 0.18 [0.01-2.86], p=0.22 and 0.87 [0.1-7.69], p=0.9; respectively) (Figure
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
(34%) died at a median time since MDS diagnosis of 21 months (IQR 3-123), mainly from
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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

T

last visit.

IP

Discussion

SC
R

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

NU

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

MA

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 (10-14).

D

Although usually steroids achieve good response, the steroid-sparing strategy and the

TE

response rates of various immunosuppressive drugs are poorly reported (10-14). Several
previous studies showed insufficient response to TNF-α antagonists for MDSs alone but

CE
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relatively acceptable safety profile (4, 15). 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)(10). Even though we reported on

AC

various SIADs, the biologics efficacy seems to be much lower in MDS-related disorders than
non MDS-related SIADs (16). 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 (17). 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 (18).
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 (8).
Safety is important to consider because of the increase in infectious events in MDSs

T

and the use of immunosuppressive agents. Sullivan et al. described an infectious risk of about

IP

15% during the first year after the MDS diagnosis, which seems to be similar with the
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different biologics treatments in our study (19). 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

NU

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

MA

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

D

underestimated because all patients needed biologics, even if steroid dependence was the

TE

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

Conclusion

CE
P

response by using C-reactive protein level could be biased for tocilizumab.

AC

Biologics may not be the most appropriate treatment for MDS-related SIADs and do not
reduce the dose of corticosteroids and risk of infection. The favorable response of these
associated manifestations to MDS treatment with azacytidine encourages earlier treatment,
before a long duration of treatment with corticosteroids, immunosuppressants or biologics
and independent of the type of MDS. Prospective randomized studies are required to confirm
these conclusions and an open-labelled study is ongoing in France.
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Figure 1. Flow-charts of patient treatments by biologic-targeted drug treatments.
Figure 2. Hazards ratios of treatment response in comparison to steroids for biologic-targeted
treatments, disease-modifying anti-rheumatic drugs (DMARDs) and azacitidine.
Figure 3. Steroid-dependence rates with various biologic-targeted treatments, DMARDs and
azacitidine.
Figure 4. Infections with various biologic-targeted treatments, DMARDs and azacitidine.
Figure 5. Injection-related events with various biologic-targeted treatments and DMARDs.
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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).
DMARDs
n=26

Biologics
n=41

Rituximab
n=12

Azacytidine
n=10

25 (100%)

21 (84%)

39 (95%)

11 (92%)

10 (100%)

60 (40-60)
28 (20-40)*
2 (1-72)

25 (18-40)
23 (15-30)**
5 (1-41)

30 (20-30)
20 (10-30)***
9 (1-125)

23 (14-30)
15 (9-23)**
5 (1-42)

25 (20-28)
20 (13-23)
8 (2-25)

20/24 (83%)

8/21 (38%)

13/36 (36%)

7/12 (58%)

5/7 (71%)

C-reactive protein level (mg/l), median
(IQR)
90 (48-117)
Before treatment
15 (4-85)*
End of treatment
Infections, median (IQR)
5 (20%)

53 (40-115)
19 (3-95)
4 (15%)

57 (21-89) /
48 (11-87)*
10 (24%)

18 (5-50)
12 (5-50)
4 (33%)

44 (24-71)
3 (3-20)*
6 (60%)
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ED

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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Steroids
Prednisone dose (mg/day), median
(IQR)
Before treatment
End of treatment
Treatment duration (months), median
(IQR)
SIAD overall response

PT

Steroids
n=25
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