
and, as compared with large gene deletions, are associated with lower risk for
developing inhibitors. This observation point to the presence of residual expres-
sion levels arising from “ribosome readthrough” over nonsense triplets, whose
sequence context has an impact on readthrough efficiency, as we have shown
in a very small cohort of Haemophilia B (HB) patients. Drugs inducing
readthrough such as aminoglycosides are proposed as potential therapy.
Aims: To investigate residual secreted and functional levels of factor IX (FIX)
produced by an extended panel of HB nonsense mutations.
Methods: Recombinant FIX (rFIX) nonsense variants were expressed in
HEK293 cells, and secreted and intracellular protein levels, as well as protein
isoforms, were evaluated by ELISA and Western Blotting analysis. Residual
activity was assessed by coagulant assays.
Results: We investigated a panel of F9 mutations (R75X, L103X, R162X,
W240X, R294X, R298X, Y330X, Q370X, R379X, R384X), associated to
severe/moderate HB, representing the vast majority of patients with nonsense
mutations in HB (324 patients out of 467, corresponding to ~70%). Appreciable
levels of secreted FIX were detected for the R162X, W240X, R294X, R298X,
Y330X mutants, with truncated isoforms being the large predominance. Trun-
cated forms for Q370X, R379X and R384X were observed in cell lysates only,
which suggests misfolding and intracellular retention. Noticeably, the full-length
FIX form was appreciable for the R162X variant, indicating the occurrence of
spontaneous readthrough, which was significantly increased by the use of
aminoglycosides. Moreover, aminoglycosides promoted the synthesis of full-
length FIX in the presence of the R75X, Y330X, Q370X, R379X, R384X muta-
tions, not undergoing appreciable spontaneous readthrough. Intriguingly, we
investigated the peculiar W240X nonsense mutation, caused by two different
termination codons, which showed a differential impact of readthrough in restor-
ing the full-length protein depending on the sequence context. Preliminary
coagulant and functional assays revealed that only a few variants were prone
to undergo efficient readthrough in terms of secretion and coagulant function.
Summary/Conclusions: These data demonstrate that nonsense mutations
can be associated to residual FIX levels through a mechanism of “productive”
readthrough. The identification of “leaky” nonsense mutations, and thus of
patients with trace FIX levels and potentially “high responders” to readthrough-
inducing drugs, might help diagnosis and treatment.
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A FUSION PROTEIN OF INTERLEUKIN-4 AND INTERLEUKIN-10
PROTECTS AGAINST BLOOD-INDUCED CARTILAGE DAMAGE IN VITRO
AND IN VIVO
L van Vulpen1,2,*, R Schutgens2, K Coeleveld1, C Steen-Louws3, C Hack3,
J Popov-Celeketic1, S Mastbergen1, F Lafeber1
1Rheumatology & Clinical Immunology, 2Van Creveldkliniek, 3Laboratory for
Translational Immunology (LTI), University Medical Center, Utrecht, Netherlands

Background: Joint damage upon bleeding causes significant morbidity in
patients with hemophilia, and adds to joint degeneration after trauma and major
joint surgery. Interleukin (IL)-4 and IL-10 have been demonstrated to protect
cartilage from blood-induced damage independently. Recently a novel fusion
protein of both cytokines, IL4-10 synerkine, has been developed.
Aims: To evaluate whether IL4-10 synerkine protects against blood-induced
joint damage similarly as the combination of the individual components, both
in vitro as well as in vivo.

Figure 1. Concentration dependent effect of the IL4-10 synerkine.

Methods: In vitro, human cartilage explants were exposed to 50% v/v whole
blood for 4 days and simultaneously to a broad concentration range (0-
100ng/mL) of the IL4-10 synerkine. Effects of 10 ng/mL IL4-10 synerkine were
compared to the same concentrations of the individual cytokines and the com-
bination. Cartilage matrix proteoglycan turnover (proteoglycan synthesis,
release, and content) was assessed after a recovery period of 12 days. More-
over, the influence of IL4-10 synerkine and its individual components on levels
of IL-1β and IL-6 were investigated in a 4 days 50% v/v whole blood culture.
In hemophilia A mice, a joint bleed was introduced on day 0 and 14. Mice were
randomized between intra-articular treatment with synerkine (7pmol), IL-4&IL-

10 (both 7pmol) or PBS on day 0, 2,14 and 16. After 5 weeks, joint damage
was evaluated by the Valentino score for synovitis (hematoxylin and eosin-
stained sections) and the modified OARSI score for cartilage damage (Safranin
O-stained sections).
Results: In vitro, the synerkine prevented blood-induced cartilage damage in a
dose-dependent manner up to normalization already at a concentration of 1
ng/mL (see Figure 1). At 10ng/mL, the synerkine was equally effective as the
combination of the separate cytokines. IL-1β and IL-6 release in whole blood
cultures was suppressed. In vivo, treatment with the synerkine attenuated carti-
lage damage upon joint bleeding (difference between experimental and con-
tralateral joint in synerkine group p=0.201; IL-4&IL-10 p=0.008; PBS p=0.001).
In all groups, synovial inflammation was statistically significantly increased in the
experimental paw, none of the treatments affected this (p<0.005 in all groups).
Summary/Conclusions: The IL4-10 synerkine fully prevented blood-induced
cartilage damage in a human cartilage tissue in vitro model and ameliorated car-
tilage degeneration upon a repeated joint bleed in haemophilic mice when inject-
ed intra-articularly. These data support the need for further investigation of the
potency of the IL4-10 synerkine in the treatment of blood-induced arthropathy.
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FIRST PROSPECTIVE RESULTS OF JOINT DISTRACTION IN SEVERE
HEMOPHILIC ANKLE ARTHROPATHY
L Van Vulpen1,*, HC Vogely2, G Roosendaal1, P de Kleijn1, P van Roermund2,
R Schutgens1, S Mastbergen3, F Lafeber3
1Van Creveldkliniek, 2Orthopaedic Surgery, 3Rheumatology & Clinical Immunol-
ogy, University Medical Center, Utrecht, Netherlands

Background: The ankle joint is the most affected joint in youngsters with hemo-
philia. Joint distraction, an effective treatment in ankle osteoarthritis, has the
advantage of preservation of the original joint without compromising subse-
quent conservative surgeries like arthrodesis, if still needed. In three cases
evaluated in retrospect, good clinical and structural efficacy in hemophilic ankle
arthropathy was demonstrated.
Aims: The aim of the current study is to prospectively investigate the clinical
effectiveness of ankle joint distraction in hemophilia.
Methods: Hemophilia patients (n=10; ≥18 and <55 years) were eligible in case
of severe complaints of arthropathy in the tibiotalar joint causing functional lim-
itations, despite analgesics and conservative treatment. Ankle joint distraction
using an Ilizarov external fixator was performed during 10 weeks. Clinical effec-
tiveness was evaluated using standard questionnaires and physical examina-
tion. Functional tests, X-ray and MRI examination were performed at baseline
and 1-year follow-up.
Results: At the moment, a 12 months follow-up is available in 4 patients,
three severe hemophilia A patients and one severe hemophilia B patient.
Age at time of surgery ranged from 21 to 33 years. During distraction, none
of the patients experienced bleeding. Pin tract infection, commonly seen with
external frame use, occurred in 3 patients, and was treated effectively with
oral antibiotics.
Pain (visual analogue scale) decreased from 67 (47-79)mm at inclusion to 27
(7-84)mm at 6 months and 15 (1-43)mm at 12 months follow-up. Functional
limitations, measured by the Haemophilia Activities List and the Ankle
Osteoarthritis Scale, improved in three patients at 6 months, and in all four
patients at 12 months. Functional tests improved considerably in all patients at
1-year follow up (e.g. 6-minutes walking test increased from 497 (434-560) to
621 (560-688) meters). Range of motion of the ankle was slightly decreased
after 6 months due to stiffness of the ankle, but regained at 12 months in all
patients. MRI revealed a decrease in volume of subchondral cysts and bone
edema in all patients, and slight improvement of the joint space width in two
patients (see Figure 1).

Figure 1. Structural improvement after ankle distraction on MRI.
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Summary/Conclusions: This first prospective study investigating the efficacy
of joint distraction in haemophilic ankle arthropathy, showed clear clinical and
structural improvement in all patients at 1 yr follow-up. Although preliminary,
these data indicate that joint distraction may be a promising treatment post-
poning more rigorous surgery like ankle arthrodesis in those patients not ben-
efitting from conservative therapy.
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THALIDOMIDE FOR HEREDITARY HEMORRHAGIC TELANGIECTASIA:
EFFICACY AND SAFETY OF LONG-TERM TREATMENT
R Invernizzi*, F Quaglia, C Klersy, F Pagella, F Chu, E Matti, G Spinozzi,
C Olivieri, R Bastia, C Danesino, M Benazzo, CL Balduini
IRCCS Policlinico San Matteo Foundation, University of Pavia, Pavia, Italy

Background: Hereditary hemorrhagic telangiectasia (HHT) is a genetic disease
that leads to multiregional angiodysplasia. Severe recurrent epistaxis is the
most common presentation often leading to severe anemia. In a previous open
label, phase 2, non-randomized, single-centre study, we have shown that low-
dose thalidomide (Thal) was safe and effective in reducing epistaxis in HHT
patients, providing a rapid, long-lasting clinical improvement without serious
adverse events (Lancet Haematol 2015; e465-73). However, the effect of Thal
was not permanent. After the end of therapy, most patients relapsed at various
time points.
Aims: To assess the effects of Thal on the severity of epistaxis in subjects with
HHT who relapse after a first successful treatment with the drug; to evaluate
safety and tolerability. The main purpose of our study is to obtain clinical data
useful for the identification of a regimen for long-term prevention of HHT epis-
taxis by Thal.
Methods: Our study is the extension of a previous clinical trial (THALI-HHT,
EudratCT 2011-004096-36, ClinicalTrials.gov Identifier: NCT01485224). HHT
patients, successfully treated with Thal according to this protocol, may receive
again Thal providing that eligibility criteria are still met and they relapsed at
least 4 weeks after the end of previous therapy. Twenty-nine patients are poten-
tially recruitable. Thal is given orally for 8 weeks at the same dosage that
induced remission (50 or 100 mg/day, off label use). Thal courses may be
repeated at most 3 times; in case of relapse occurring within 4 weeks from the
end of a previous treatment course, Thal is permanently discontinued. Monthly
follow-up evaluates the epistaxis severity according to well defined criteria (Am
J Rhinol Allergy 2009;23:52-58) and the transfusion need, with adverse events
being reported.
Results: Fourteen HHT patients for whom informed consent was obtained, 9
M and 5 F, aged 48-84 years (median 64), with mutations in either ACVRL1 (12
cases) or ENG gene (2 cases) who relapsed at 10-68 weeks (median 32) after
the end of Thal induction therapy, have been retreated so far, 9 patients with
50 mg/day of Thal and 5 patients with 100 mg/day. Eight-week courses of Thal
were effective in 13 (93%) patients with a significant reduction of nose bleeding
and a concomitant increase of hemoglobin levels and decrease of the transfu-
sion need. At a median follow-up of 81 weeks (range 39-117) after the end of
the first course of retreatment, 3 (22%) patients maintained a response, where-
as 10 (71%) relapsed again (median relapse-free survival 28 weeks). Eight
patients were successfully retreated with a second 8-week course of Thal and
5 patients, who relapsed again, with an additional third course. Median relapse-
free survival was 28 weeks after the end of the second course and 24 weeks
after the end of the third course. Only nonserious, grade 1, drug-related adverse
effects, including constipation, drowsiness, and peripheral edema were
observed during Thal courses.
Summary/Conclusions: These preliminary results strongly support the hypoth-
esis that repeated administrations of Thal maintain their efficacy and can be
used for long-term treatment of HHT epistaxis. Recruiting a suitable group of
patients and following them carefully is expected to confirm this suggestion
and contribute to identifying maintenance treatment schedules that permanently
reduce epistaxis.
Supported by Telethon Grant GGP13036.
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DYSREGULATED MIR34A/DIACYLGLYCEROL KINASE Ζ INTERACTION
ENHANCES T-CELL ACTIVATION IN ACQUIRED APLASTIC ANEMIA
Y Sun*, H Li, Q Feng, Y Yu, X Li, J Peng
Qilu hospital of Shandong University, Jinan, China

Background: As a paradigm of bone marrow failure syndrome, acquired aplas-
tic anemia (AA) was thought to be a specific autoimmune disease for the aber-
rant T-cell immune homeostasis. MicroRNAs (miRNAs) down-regulate gene
expression by binding to target messenger RNAs and play important roles in
various immune processes. We screened for differentially expressed miRNAs
in T-lymphocytes of sever AA (SAA) patients by miRNA genechip assays and
found miR34a overexpressed in SAA. MiR34a has been demonstrated to direct-
ly and functionally target diacylglycerol kinase (DGK) ζ to promote T-cell
response. There was no data referred to the role of miR34a or DGKζ in AA.
Aims: To investigate the role of miR34a and DGKζ in T-cell activation in AA.
Methods: Human bone marrow mononuclear cells (BMMCs) were isolated
from 25 SAA patients, 16 moderate AA (MAA) patients and 20 healthy volun-
teers. Affymetrix miRNA genechip assays on CD3+ T-cells purified from BMMCs
of three SAA patients and three healthy controls were undertaken. Then the
relative expression of miR34a and DGKζ in BMMCs from the 41 AA patients
and 20 healthy controls was quantified by real time polymerase chain reaction.
The BMMCs from AA patients were transfected with miR34a inhibitor sponge
in lentivirus and the level of T-cell activation marker CD69 on the transfected
cells was analyzed by flow cytometry. The lymphocytes isolated from lymph
nodes (LN) of wild-type (WT) and miR34a-knockout (KO) mice were labeled
with CFSE and left unstimulated or stimulated with McAbs to CD3 and CD28.
The cell division and the CD69 and CD25 expression was analyzed by flow
cytometry. A murine model of bone marrow failure was created in which LN
cells from WT or miR34a-KO mice (C57/B6 background) were transferred into
CB6F1 mouse recipients preirradiated with 5 Gy total body irradiation. After
euthanasia on Day 12, CD4+,CD8+ and Lin-Sca1+CD117+CD34-(LSKCD34-)
BM cells were analyzed by flow cytometry.
Results: The microarray analysis demonstrated that miR34a expression
increased 2.1-fold in T-cells from SAA patients compared with that in healthy
controls. The significantly higher expression of miR34a was confirmed by PCR
in BMMCs from the 41 AA patients compared with that from the 20 normal con-
trols. The miR34a expression showed a negative correlation with peripheral
blood neutrophil or reticulocyte counts in AA patients, and was higher in SAA
than in MAA groups. The mRNA level of DGKζ in AA patients was much lower
than that in controls, and was negatively correlated with the level of miR34a.
The protein level of CD69 on T-cells transfected with miR34a inhibitor lentivirus
was lower than that on cells transfected with control lentivirus. In murine models,
upon stimulation with McAbs to CD3 and CD28, the CD4+ and CD8+ LN cells
from miR34a-KO mice expressed much lower levels of CD69 and CD25 than
those from WT mice, and proliferated less vigorously than the cells from WT
mice. Consistently, the DGKζ expression in LN cells from miR34a-KO mice
decreased to a less extent after stimulation than that in cells from WT mice. In
vivo, the mouse recipients transferred with miR34a-KO lymphocytes demon-
strated lower mortality on Day12 after irradiation, fewer CD8+ T-cells in BM and
increased BM LSKCD34- cells compaired to those transferred with WT cells.
Summary/Conclusions: The data demonstrated that miR34a/DGKζ was dys-
regulated in AA, which resulted in enhanced T-cell activation and bone marrow
failure. Our study indicated that miR34a/DGKζ played a critical role in T-cell
immunity in AA and might be a new therapeutic target for AA.
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BONE MARROW FAILURE IN PAROXYSMAL NOCTURNAL HEMOGLOB-
ULINURIA IS ASSOCIATED WITH EXPANSION OF ANTIGEN-SELECTED T
CELLS: HIGH-THROUGHPUT EVIDENCE 
E Stalika1,*, K Gemenetzi1, L Gargiulo2, N Maglaveras1,3, I Chouvarda1,3,
K Stamatopoulos1, A Hadzidimitriou1, A Karadimitris2, M Papaioannou2,4
1Institute of Applied Biosciences, CERTH, Thessaloniki, Greece, 2Centre for
Haematology,Department of Medicine, Hammersmith Hospital, Imperial College
London, London, United Kingdom, 3Laboratory of Medical Informatics, Medical
School, 41st Dept Internal Medicine, Hematology Unit, Medical School, Aristotle
University of Thessaloniki, Thessaloniki, Greece

Background: Paroxysmal nocturnal hemoglubinuria (PNH) is an acquired clon-
al disease of hematopoietic stem cells caused by somatic mutation of the PIG-
A gene that is essential for the biosynthesis of the glycolipid molecule glyco-
sylphosphatidylinositol (GPI). The clinical phenotype of PNH consists of hemol-
ysis, thrombophilia and bone marrow failure (BMF). While hemolysis and throm-
bosis are largely due to deficiency of the GPI-linked complement inhibitors, the
pathogenesis of BMF remains unknown. Previous studies have indicated that
CD1d-restricted, GPI-specific T cells are present in PNH patients and might
underlie BMF. Interestingly, these cells display a heavily biased T cell receptor
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