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active form of MTX-polyglutamate (PG), and MTX-PG has been reported to be
possibly useful to monitor clinical response.1) Moreover, it appears that good
clinical response and adverse events such as liver injury are more often observed
in Japanese patients with RA with very low dose of MTX (sometimes even 7.5-10
mg/week) than in Caucasian patients, suggesting MTX-PG concentrations are
different between Japanese and Caucasians.
Objectives: To investigate if MTX-PG concentrations in erythrocyte in Japanese
patients with rheumatoid arthritis (RA) are associated with disease activity or
adverse events.
Methods: his multicenter prospective study has been conducted in Japan since
Dec 2012. We enrolled 71 patients with rheumatoid arthritis diagnosed according
to 2010 American College of Rheumatology (ACR)/European League Arthritis
Rheumatism (EULAR) classification criteria, who had never been treated with
MTX or biologic agents. MTX was started with a dose of 8mg/week with 5mg/week
folic acid and increased by 4mg by every 4 weeks until reached 16mg/week
unless adverse events occurred. Blood samples were taken at baseline, week
4, 8 and 12, and after that every 12 weeks. MTX-PG 1-5 concentrations in the
erythrocytes were measured using liquid chromatography. Clinical response and
adverse events were collected from their charts, and the correlation between
them and MTX-PG levels were analyzed.
Results: We analyzed MTX-PG1-5 concentrations from baseline to 12 weeks
in 24 patients. The mean MTX doses at week 4, 8, and 12 were 7.8mg/w,
10.7mg/w, and 13.4mg/w, respectively. Mean SDAI was significantly decreased
from 18.2±8.58 at baseline to 7.50±5.84 at week 12. The proportion of patients at
week 12 achieving low disease activity (SDAI<11) was 72.7%. As MTX dose was
increased, MTX-PG1-5 concentrations were increased (Fig. 1), and a high total
concentration of total MTX-PG (114.2nmol/L) could be obtained with relatively
low dose of MTX (13.4mg/w) at 12 week. The total MTX-PG concentration
was significantly correlated with �SDAI (R=0.433, p=0.044) (Fig. 2), and �HAQ
(R=0.610, p=0.003). In this study, 9 patients (19.5%) presented with hepatotoxicity.
MTXPG1-5 concentration was higher in patients with hepatotoxicity than in those
without (132.67 vs 117.23), but this was not significant (p=0.25) assumingly due
to the small number of patients with hepatotoxicity.

Figure 1 Figure 2

Conclusions: Japanese patients with RA showed high MTX-PG concentration in
red blood cells with very low dose MTX, and the MTX-PG concentration might be
useful to predict clinical response and hepatotoxicity during MTX treatment.
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Background: Nanotechnology has developed into a key technology of the 21st
century. Over the recent years, the number of nanotechnical products has re-
ceived an enormous boost. Furthermore, nanotechnology in medical applications
provides new opportunities for diagnostic and therapeutic interventions in a variety
of human diseases. Especially in rheumatoid arthritis (RA) an early diagnosis is
still missing, although the treatment is most effective when started early. However,
safety aspects still represent crucial problems for the further development of
nanotechnology based products. Therefore, the focus of our work here was
to identify putative effects of amino-PVA-coated super paramagnetic iron oxide
nanoparticles (SPION) on human immune cell functions.
Objectives: We analysed the effects of various concentrations of PVA coated
SPION on cell viability and cell activation with regard to cytokine secretion in a
whole blood assay.

Methods: Venous blood, obtained from 18 healthy donors (HD) or 19 patients
suffering from RA was collected. Whole blood was diluted 1:1 with RPMI 1640
culture medium in deep-well-plates, and cells were stimulated with LPS (1μg/ml),
PHA (5μg/ml), PVA-SPION (1μg/ml, 10μg/ml, 100μg/ml, 1000μg/ml) or left
untreated for 20h at 37°C. Cells were analysed for viability by flow cytometry,
and supernatants were collected for quantification of cytokines via Bio-Plex®

suspension array system. Cell viability was analysed by a combined staining for
cell specific surface markers (CD3; CD14; CD15; CD19) and apoptotic and dead
cells using Annexin V and 7AAD. As a second approach, intracellular IL1β was
analysed to identify the main producers of IL1β. Therefore, cellular transport was
blocked by adding Brefeldin A to the whole blood 3h prior to analysis.
Results: For both HD and RA, we did not find any significant influence on
cell viability as induced by PVA-SPION at concentrations <1000μg/ml. However,
when analysing the impact of PVA-SPION on cytokine secretion, we demonstrated
a significant dose dependent increase of several secreted cytokines in the cell
culture supernatant (such as IL1β, IL4, IL6, IL8 or MIP1b for both HD and
RA samples). When analysing IL1β secretion in more detail, we found a PVA-
SPION concentration dependent increase in the percentage of IL1β positive cells.
Furthermore, we observed that the major cell populations producing IL1β after
incubation with PVA-SPION are CD15 positive granulocytes as well as CD14
positive monocytes.
Conclusions: PVA-SPION at concentrations up to 1000μg/ml do not increase the
frequencies of apoptotic or dead human immune cells but do induce a PVA-SPION
dose dependent cytokine secretion. We conclude that PVA-SPION represent a
promising diagnostic and possibly also a therapeutic tool in rheumatic diseases,
but prior to clinical use the impact of PVA-SPION on other human immune cells
and the induction of cytokine secretion has to be further evaluated.
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Background: Early DMARD use in RA may prevent damage and possibly, need
for joint replacement.
Objectives: To assess joint replacements within incident RA patients in Quebec,
Canada, and potential associations with early DMARD use.
Methods: A cohort of incident RA patients was identified from Quebec’s physician
billing and hospitalization databases from 2002-2008; all patients covered by the
provincial drug insurance for the duration of the study were included in analyses.
We used Cox regression with time-dependent variables for: 1) methotrexate
(MTX) use, 2) other non-biologic DMARDs and 3) anti-tumor necrosis factor (TNF)
agents. Models were adjusted for baseline sociodemographic characteristics, co-
morbidity including pre-existing osteoarthritis, and prior health service use, and
for time-dependent variables reflecting cumulative use of other drugs (COXIBs,
NSAIDs, and systemic steroids) and time-dependent indicators of disease severity
(extra-articular RA features and number of rheumatology visits). The outcome
(any joint replacement) was defined using procedure codes.
Results: During follow-up, 321 joint replacements occurred among 5,199 incident
RA patients observed for a total of 19,693 years (1.6 events/100 person-years).
The best-fitting models relied on cumulative duration of MTX and cumulative
duration of non-MTX traditional DMARD use in the first year after RA diagnosis.
Controlling for anti-TNF exposure, joint replacement rates throughout follow-up
appeared to be significantly lower with greater cumulative MTX and with greater
cumulative non-MTX traditional DMARD use in the first year of RA (Hazard ratio,
HR=0.95 per month of MTX use, 95% Confidence Interval, CI 0.91-0.98; HR=0.93
per month of use of non-MTX traditional DMARDs, 95% CI 0.90-0.97). However,
patients receiving both MTX and non-MTX traditional DMARDs, concurrently or
sequentially, within the first year after RA onset, had a significantly higher risk of
joint replacement than those who used only one of the two drug classes within
the first year. We could not establish independent effects for anti-TNF agents.
Conclusions: Higher cumulative use of MTX and higher cumulative use of
non-MTX traditional DMARDs within the first year after RA diagnosis appeared
to be associated with fewer joint replacements. This may be consistent with
joint-sparing effects of aggressive, early use of these drugs, though a causal
link cannot be established with these observational data. The increased joint
replacement risk in patients taking both MTX and other DMARDS, concurrently


