
Originalien

Z Rheumatol 2019 · 78:881–888
https://doi.org/10.1007/s00393-018-0552-0
Published online: 1 October 2018
© Springer Medizin Verlag GmbH, ein Teil von
Springer Nature 2018

Redaktion
U. Müller-Ladner, Bad Nauheim
U. Lange, Bad Nauheim

A. Krause1 · P. M. Aries2 · S. Berger3 · C. Fiehn4 · H. Kellner5 · H.-M. Lorenz6 ·
L. Meier7 · G. A. Müller8 · U. Müller-Ladner9 · A. Schwarting10 · H.-P. Tony11 ·
M. A. Peters12 · J. Wendler13
1 Abteilung Rheumatologie und Klinische Immunologie, Klinik für Innere Medizin, Immanuel
Krankenhaus, Berlin, Germany

2 Rheumatologie im Struenseehaus, Hamburg, Germany
3 Private Practice, Naunhof, Germany
4 Praxis für Rheumatologie und klinische Immunologie, Baden-Baden, Germany
5 Private Practice and Division of Rheumatology, KH Neuwittelsbach,Munich, Germany
6Division of Rheumatology, University Hospital Heidelberg, Heidelberg, Germany
7 RheumaPraxis, Hofheim, Germany
8Department of Nephrology and Rheumatology, University Hospital Göttingen, Göttingen, Germany
9Department of Rheumatology and Clinical Immunology, Kerckhoff Hospital GmbH, Bad Nauheim,
Germany

10 First Department of Medicine, University Hospital, Johannes Gutenberg-University, Mainz, Germany
11 Division of Clinical Immunology/Rheumatology, Department of Internal Medicine II, University of
Würzburg, Würzburg, Germany

12Medical Management Rheumatology, Roche Pharma AG, Grenzach-Wyhlen, Germany
13 Private Practice, Erlangen, Germany

Rituximab in routine care
of severe active rheumatoid
arthritis
A prospective, non-interventional study
in Germany

Introduction

Rituximab (RTX) is a monoclonal an-
tibody targeting the CD20 antigen on
the surface of B lymphocytes. Com-
bined with methotrexate (MTX), RTX
is approved for the treatment of adult
patients with severe active RA who have
had an inadequate response or intoler-
ance to disease-modifying antirheumatic
drugs (DMARDs), includingoneormore
tumour necrosis factor-alpha (TNF-α)
inhibitors.

In REFLEX [5], the pivotal trial eval-
uating RTX plus MTX in patients with
active RA and an inadequate response to
one or more TNF-α inhibitors, patients
had a therapeutic response only 8 weeks
afterbeginningRTX therapy, with amax-
imumeffect atweek 16. Although several
non-interventional studies (NIS) report
real-worldeffectivenessevidenceforRTX

inRA[1, 10, 12, 15, 19, 25], only interven-
tional studies, which use selected patient
populations, report onset of RTX effect.
A good estimate of the expected course of
RTX effect in clinical routine, however,
may help to promptly adapt concomitant
symptomatic treatment of the patient.

The present NIS therefore aimed to
evaluate the onset and course of RTX ef-
fect in the first 24 weeks of primary ther-
apy andduring 6months of re-treatment,
and to investigate potential predictors of
response on the effectiveness of RTX in
this setting.

Methods

Study design and patients

This was a prospective, multi-centre NIS
with the aims of evaluating the safety,
effectiveness, and onset of RTX effect

in adult patients with severe active RA
in clinical practice. Patients were eli-
gible for enrolment if the decision to
start RTX treatment had been reached
prior to, and independently of, the deci-
sion to include the patient in the study.
No specific inclusion/exclusion criteria
applied beyond the relative or absolute
contraindications of the German Sum-
mary of ProductCharacteristics (SmPC).
Patients were not enrolled if they had
received prior RTX treatment, did not
provide signed informed consent or if
they had participated in an interven-
tional study within the last 3 months
before starting therapy with RTX. Par-
ticipation was open to rheumatologists
in outpatient clinics or private practices
in Germany.

Patients were to be treated with
RTX according to the German SmPC.
Following an evaluation at week 24,
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Table 1 Patient demographic data andbaseline characteristics

Main analysis set
(at least 1 treatment
cycle)
N=1653

Subpopulation
(2 treatment cycles)
N=820

Age (years) 60.4 (12.5) 60.0 (12.4)

Female, n (%) 1199 (72.5) 575 (70.1)

Comorbidities, n (%)a 1374 (83.1) 680 (82.9)

First symptoms of RA (years) 14.0 (9.8) 13.8 (9.5)

Seropositive (RF+ and/or anti-CCP+), n (%) 1389 (84.0) 710 (86.6)

RF+, n (%) 1184 (71.6) 613 (74.8)

Anti-CCP+, n (%) 1015 (61.4) 533 (65.0)

Number of pre-treatments

DMARD 2.4 (1.2) 2.4 (1.2)

Anti TNF-α 1.7 (0.8) 1.6 (0.8)

DMARD pre-treatment, n (%)b 1639 (99.2) 815 (99.4)

Methotrexate, n (%) 1400 (84.7) 678 (82.7)

Leflunomide, n (%) 1108 (67.0) 562 (68.5)

Sulfasalazine, n (%) 540 (32.7) 257 (31.3)

Anti TNF-α pre-treatment, n (%)b 1248 (75.5) 635 (77.4)

Etanercept, n (%) 733 (44.3) 345 (42.1)

Adalimumab, n (%) 709 (42.9) 346 (42.2)

Concomitant corticosteroids for systemic
use, n (%)

1435 (86.8) 728 (88.8)

DAS28-ESR 5.3 (1.4) 5.3 (1.4)

HAQ score 1.5 (0.7) 1.4 (0.7)

All values are expressed as mean (standard deviation) unless otherwise indicated
RA rheumatoid arthritis, RF “Rheumafaktor”, DMARD disease-modifying antirheumatic drug,
CCP cyclic citrullinated peptides, TNF tumour necrosis factor, DAS disease activity score,HAQHealth
Assessment Questionnaire
aComorbidities documented in >10% of patients were hypertension, osteoporosis, degenerative
spine disease, degenerative joint disease, diabetes mellitus and dyslipidaemia
bMultiple entries possible

patients could receive a second cycle
of treatment (“re-treatment”= treatment
continuation) at the physician’s discre-
tion. Patients had a follow-up period
of ~6 months, starting on the day of
the first RTX infusion; patients receiv-
ing re-treatment were followed for an
additional 6 months.

The study was approved by the
ethics committee of the Charité-Uni-
versitätsmedizin Berlin (Eth-14/09) and
registered with the Paul Ehrlich Institute
(study code ML22639) and ClinicalTri-
als.gov (NCT01071798).

Assessments

Baseline assessments included demo-
graphic andanamnestic data, comorbidi-
ties, prior therapies for RA and reasons
for their discontinuation, rheumatoid

factor (RF) and anti-cyclic citrullinated
peptide (CCP) antibody status.

Treatment data included pre-medica-
tion before each RTX infusion, time be-
tween cycles, and concomitant medica-
tion.

Effectiveness was assessed using the
DiseaseActivity Score based on 28-joints
countanderythrocyte sedimentationrate
(DAS28-ESR), European League Against
Rheumatism (EULAR) response crite-
ria, and the Health Assessment Ques-
tionnaire (HAQ) score. The major out-
comes were changes in DAS28-ESR be-
tween baseline and week 24 for primary
treatment, and for re-treatment, between
start and end of the re-treatment cycle
(~6 months later). Safety data included
adverse events (AEs) and laboratorydata.

Dataweredocumentedonday1(base-
line), day 15 (treatment visit) and after

~24 weeks (final visit); additional visits
couldbedocumented forweek6, 12or18.
For patients receiving re-treatment, data
were documented at day 1 and 15 of re-
treatment and after ~3 and 6 months.

Statistical analysis

Patients were included in the main anal-
ysis set if they fulfilled all inclusion/
exclusion criteria, received at least one
RTX infusion, had at least one effec-
tiveness assessment and their physician
approved their data for analysis. Among
these, patients receiving a second treat-
ment cycle composed the re-treatment
subpopulation.

Descriptive statistics were used for
all parameters. For changes in DAS28-
ESR over 24 weeks and during re-treat-
ment (6 months), 95% confidence inter-
vals (CI) were calculated. Missing values
were not imputed. Differences between
subgroups were analysed by t-tests for
continuous variables or chi-square tests
for categorical variables.

An analysis of variance (ANOVA)was
performed to evaluate the effect of sev-
eral factors on the changes of DAS28-
ESR from baseline to end of cycle 1 and
cycle 2 (age <65 years/≥65 years; co-
morbidities; RF and anti-CCP antibody
status; prior treatment with TNF-α in-
hibitors or DMARDs).

For serotype subgroup analyses, pa-
tients positive for RF and/or anti-CCP
antibodies at baseline were considered
“seropositive”; patients negative for both
were considered “seronegative” [11].

Theeffectsofprioranti-TNF-αorcon-
comitant DMARD treatment on changes
in DAS28-ESR were analysed post-hoc.

Results

Patients and treatment

Between January 2010 and October
2014, 1834 patients receiving at least one
treatment cycle of RTX were enrolled
by rheumatologists in 264 outpatient
clinics and private practices in Germany.
Of these patients, 171 had incomplete
data not approved for data analysis by
their physicians, 10 were excluded due
to violation of inclusion/exclusion cri-
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Rituximab in routine care of severe active rheumatoid arthritis. A prospective, non-interventional
study in Germany

Abstract
Objective. To assess safety, effectiveness and
onset of effect of rituximab (RTX) in routine
clinical treatment of severe, active rheumatoid
arthritis (RA).
Methods. Prospective, multi-centre, non-
interventional study in rheumatological
outpatient clinics or private practices in
Germany. RTX-naïve adult patients were to
receive RTX according to marketing autho-
risation and at their physician’s discretion.
Also according to their physician’s discretion,
patients could receive a second cycle of RTX
(re-treatment= treatment continuation).
Major outcome was the change in Disease
Activity Score based on 28-joints count and
erythrocyte sedimentation rate (DAS28-ESR)

over 24 weeks and during 6 months of re-
treatment.
Results. Overall, 1653 patients received at
least one cycle RTX; 99.2% of these had
received disease-modifying antirheumatic
drugs (DMARD) pre-treatment and 75.5% anti-
tumor necrosis factor(TNF)-α pre-treatment.
After a mean interval of 8.0 months, 820
patients received RTX re-treatment. Mean
DAS28-ESR decreased from 5.3 at baseline
to 3.8 after 24 weeks (–1.5 [95% confidence
interval, CI: –1.6; –1.4]), and from 4.1 at
start of cycle 2 to 3.5 at study end (change
from baseline: –1.8 [95% CI: –2.0; –1.7]).
Improvements in DAS28-ESR and Health
Assessment Questionnaire (HAQ) score

occurred mainly during the first 12 weeks
of RTX treatment, with further DAS28-ESR
improvement until week 24 or month 6 of re-
treatment. Improvements in DAS28-ESR and
EULAR responses were more pronounced
in seropositive patients. RF was a predictor
of DAS28-ESR change to study end. Safety
analysis showed the establishedprofile of RTX.
Conclusion. RTX was safe and effective in
a real-life setting with rapid and sustained
improvement in RA signs and symptoms.

Keywords
Therapie · Wirksamkeit · Sicherheit ·
Observational study · Response latency ·
Safety

Rituximab im klinischen Alltag bei schwerer aktiver rheumatoider Arthritis. Eine prospektive,
nichtinterventionelle Studie in Deutschland

Zusammenfassung
Ziel der Arbeit. Ziel war die Untersuchung
von Sicherheit, Wirksamkeit und Wirkeintritt
von Rituximab (RTX) bei schwerer aktiver
rheumatoider Arthritis (RA) im klinischen
Alltag.
Methoden. Es handelt sich um eine prospek-
tive multizentrische nichtinterventionelle
Studie in rheumatologischen Praxen und
Ambulanzen in Deutschland. Nicht mit
RTX vorbehandelte erwachsene Patienten
sollten gemäß Fachinformation und
Entscheidung ihres Arztes eine Behandlung
mit RTX erhalten, ggf. auch eine Retherapie
(Therapiefortsetzung). Primärer Endpunkt war
die Änderung des „Disease Activity Score“
nach Beurteilung von 28 Gelenken und der
Blutsenkungsgeschwindigkeit (DAS28-BSG)
von Therapiebeginn zu Woche 24 sowie ggf.
von Beginn zu Monat 6 einer Retherapie.

Ergebnisse. Eine RTX-Primärtherapie
erhielten 1653 Patienten, 99,2% davon nach
krankheitsmodifizierenden Antirheumatika
(„disease-modifying antirheumatic drugs“,
DMARD) und 75,5% nach Vortherapie mit
einem Tumornekrosefaktor(TNF)-α-Inhibitor.
Für 820 Patientenwurde nach einemmittleren
Intervall von 8,0 Monaten eine Retherapie
dokumentiert. Die DAS28-BSG sank von 5,3
vor Therapie auf 3,8 nach 24 Wochen (–1,5;
95%-Konfidenzintervall, 95%-KI: –1,6; –1,4)
bzw. von 4,1 vor Beginn einer Retherapie
auf 3,5 zu Studienende (Veränderung
gegenüber dem Ausgangswert: –1,8; 95%-KI:
–2,0; –1,7). Die Verbesserung der DAS28-BSG
sowie der Gelenkfunktion (Health Assessment
Questionnaire, HAQ) wurde überwiegend in
den ersten 12 Wochen der Behandlung mit
RTX erzielt; die DAS28-BSG fiel bis Woche 24

bzw. bis Monat 6 unter Retherapie weiter
ab. Verbesserungen hinsichtlich DAS28-BSG
sowie EULAR-Kriterien (European League
Against Rheumatism)waren bei seropositiven
Patienten stärker ausgeprägt, die Positivität
für den Rheumafaktor (RF) war prädiktiv
für die Veränderung der DAS28-BSG unter
Retherapie. Die Behandlungssicherheit von
RTX entsprach dem bekannten Profil.
Schlussfolgerung. Im klinischen Alltag erwies
sich RTX als sicher undwirksammit einer rasch
einsetzenden und anhaltenden Besserung der
Symptomatik der rheumatoidenArthritis.

Schlüsselwörter
Therapy · Effectiveness · Safety · Beobach-
tungsstudie · Wirklatenz · Sicherheit

teria, leaving 1653 patients valid for
analysis (main analysis set). RTX re-
treatment was documented for 820 pa-
tients with a mean interval of 8.0 (±3.6)
months between cycles. 357 patients
were also enrolled in the German bio-
logics registry RABBIT. Demographics
and baseline characteristics of patients
in the main analysis set and the re-treat-

ment subpopulation are summarised in
. Table 1.

Among patients who had failed TNF-
α inhibitor therapy, more than two
thirds stopped treatment due to ineffec-
tiveness. A higher proportion of anti-
TNF-α-naïve patients presented with
a history of solid tumours than TNF-α
inhibitor pre-treatment patients (11.4%
vs. 3.3%, respectively) or with a history

of lymphoma/leukaemia (4.9%vs. 1.5%).
Discontinuation of MTX pre-treatment
was documented for 888/1400 patients
(63.4%). There were no significant dif-
ferences in demographic characteristics
or duration of disease between seroposi-
tive and seronegative patients. However,
seropositive patients had significantly
more severe disease (. Table 2). Base-
line characteristics of the re-treatment
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Table 2 Clinical characteristics at baseline and at the end of each treatment cycle

Main analysis set (at least 1 treatment cycle)
N=1653

Subpopulation (2 treatment cycles)
N= 820

N Baseline N 24 weeks N Start of
2nd cycle

N 6months

DAS28-ESR 1396 5.3 (1.4) 641 3.8 (1.4) 588 4.1 (1.4) 491 3.5 (1.4)

Seropositive 1186 5.4 (1.4)* 553 3.8 (1.4) 517 4.1 (1.4) 438 3.5 (1.3)

Seronegative 91 5.0 (1.4) 36 4.0 (1.4) 31 4.2 (1.5) 20 3.8 (1.6)

DAS28-ESR <2.6, n (%)a 1396 42 (3.0) 641 133 (20.7) 588 93 (15.8) 491 138 (28.1)

Seropositive 1186 33 (2.8) 553 121 (21.9) 517 80 (15.5) 438 126 (28.8)

Seronegative 91 2 (2.2) 36 4 (11.1) 31 4 (12.9) 20 4 (20.0)

DAS28-ESR >5.1, n (%)a 1396 809 (58.0) 641 113 (17.6) 588 143 (24.3) 491 61 (12.4)

Seropositive 1186 710 (59.9)* 553 93 (16.8) 517 128 (24.8) 438 48 (11.0)

Seronegative 91 40 (44.0) 36 6 (16.7) 31 6 (19.4) 20 4 (20)

EULAR response (good/moderate), n (%)a – – 593 414 (69.8) 539 329 (61.0) 452 356 (78.8)

Seropositive – – 512 369 (72.1)* 477 296 (62.1)* 405 326 (80.5)*

Seronegative – – 35 17 (48.6) 29 12 (41.4) 19 11 (57.9)

ESR (mm/h) 1403 35.2 (24.7) 640 24.8 (19.7) 596 25.3 (20.1) 513 21.2 (17.2)

CRP (mg/dl) 1510 2.2 (4.2) 678 1.5 (5.3) 654 1.3 (3.1) 566 0.9 (1.4)

TJC 1649 9.4 (7.1) 847 4.4 (5.5) 811 5.4 (6.1) 662 3.9 (5.1)

SJC 1645 6.8 (5.5) 847 3.0 (3.8) 811 3.6 (4.4) 662 2.2 (3.3)

HAQ score 1579 1.5 (0.7) 810 1.2 (0.7) 768 1.2 (0.7) 626 1.2 (0.7)

Patient pain intensity, VAS (mm) 1631 56.5 (24.6) 850 35.0 (24.9) 811 38.9 (25.2) 656 32.8 (25.2)

All values are expressed as mean (standard deviation) unless otherwise indicated
DAS disease activity score, EULAR European League against Rheumatism, ESR erythrocyte sedimentation rate, CRP C-reactive protein, HAQ Health
Assessment Questionnaire, SJC swollen joint count, TJC tender joint count, VAS visual analogue scale
*Significant difference (p< 0.05) compared to seronegative patients
aPercentages refer to the number of patients with data at the respective timepoint

subpopulation were similar to those of
the main analysis set.

Prior to the RTX infusion, 95.6% of
patients in the main analysis set received
steroids and 85.6% received paracetamol;
in re-treatment, 95.5% received steroids
and 87.7% received paracetamol.

During primary treatment, 788 pa-
tients (47.7%) received RTX with con-
comitantMTX,220patients (13.3%)with
leflunomide and 582 patients (35.2%) as
monotherapy.

Treatment response

Data were available for 844 patients
(51.1% of the main analysis set) at the
end of treatment cycle 1 and for 671
patients (81.8% of the re-treatment sub-
population) at the end of cycle 2. For the
ANOVA evaluating effects on DAS28-
ESR change from baseline, data were
available for 419 patients after cycle 1
andfor324patientsaftercycle2. Changes
in variables of disease activity and func-

tional status from baseline to week 24
of primary treatment and from start to
end of re-treatment are summarised in
. Table 2.

Twenty-four weeks after starting RTX
treatment, the mean change in DAS28-
ESRfrombaselinewas–1.5[95%CI:–1.6;
–1.4], with superior response in seropos-
itive compared to seronegative patients
(–1.6 [95% CI: –1.7; –1.5] vs. –0.9 [95%
CI: –1.4; –0.4], respectively). In patients
receiving two cycles, mean DAS28-ESR
decrease at the end of re-treatment was
–1.8 [95% CI: –2.0; –1.7], again with
more pronounced effects in seropositive
than in seronegative patients (–1.9 [95%
CI: –2.1; –1.8] vs. –0.9 [95% CI: –1.6;
–0.2], respectively). Agreaterproportion
of seropositive than seronegative patients
achieved moderate or good EULAR re-
sponse at the end of treatment cycle 1
or 2 (. Table 2). At week 24, changes
in mean DAS28-ESR from baseline were
similar in patients receiving RTX with
concomitant MTX (–1.5 [95% CI: –1.7;

–1.3]), leflunomide (–1.5 [95% CI: –1.8;
–1.2]) or as monotherapy (–1.6 [95%CI:
–1.8; –1.4]) and in patients with (–1.5
[95% CI: –1.6; –1.3]) or without TNF-
α inhibitor pre-treatment (1.6 [95% CI:
–1.8; –1.3]).

AmajordecreaseofmeanDAS28-ESR
was already evident 6 and 12 weeks after
the first RTX infusion, with the maxi-
mum effect reached at week 18 and sus-
tained until week 24 (. Fig. 1a and 2a).
Compared to the levels reached at the end
of cycle 1, patients receiving re-treatment
presented with slightly worse parameters
of disease activity before initiation of cy-
cle 2 (. Table 2). Re-treatment improved
DAS28-ESR beyond the levels achieved
after cycle 1, and the level reached after
3 months was sustained until the end of
the observation period (. Fig. 1band2b).

Theswiftonsetof response toRTXwas
alsoreflected intheproportionofpatients
with high disease activity (DAS28-ESR
>5.1) decreasing from 58.0% at baseline
to 29.8% at week 6 and 17.6% at week 24.
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Fig. 18 Disease Activity Score based on 28-joints count and erythrocyte sedimentation rate (DAS28-ESR) total score
(mean± standard deviation, SD) during observation. a Cycle 1 (main analysis set);b cycle 2 (subpopulation, two treatment
cycles)

Fig. 28 Changes of DAS28-ESR total score (mean±SD) during observation compared to baseline.a Cycle 1 (main analysis
set);b cycle 2 (subpopulation, two treatment cycles)

At the end of primary treatment, 20.7%
of patients were in remission (DAS28-
ESR <2.6; . Table 2). Moderate or good
EULAR response was documented for
69.8% of patients at week 24 and 78.8%
at the end of re-treatment (. Table 2).

The decrease in mean HAQ score
achieved after 12 weeks of primary treat-
ment was sustained with no further
changes until week 24 (. Table 2). In pa-
tients receiving re-treatment, the mean
HAQ score remained at this level up
to ~6 months later. A clinically rele-

vant improvement in HAQ (≥0.3 points)
was achieved in 38.8% of patients; only
12.7% of patients had a clinically relevant
worsening.

Predictors of response

ANOVA demonstrated an effect on
DAS28-ESR change from baseline for
RF after cycle 2 (p= 0.001) but not after
cycle 1 (p= 0.145). Anti-CCP status did
not have an effect on DAS28-ESR change
from baseline to either end of cycle 1

(p= 0.159) or cycle 2 (p= 0.934), neither
did the separate factors of age, comor-
bidities, prior treatment with TNF-α
inhibitors or DMARDs.

Safety

The total observation period was 1294.3
patient-years for the main analysis set
and 953.0 patient-years for the re-treat-
ment subpopulation. Overall, 1566 treat-
ment-emergent adverse events (TEAEs)
were observed in 575 patients (. Table 3).
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Table 3 Summary of treatment-emergent adverse events(total of both treatment cycles)

Patients reporting an event Main analysis set (N= 1653),
n (%)

Events, n

Any TEAE 575 (34.8) 1566

Most frequently reported SOC

Infections and infestations 212 (12.8) 323

General disorders and administration site
conditions

150 (9.1) 201

Musculoskeletal and connective tissue
disorders

112 (6.8) 156

Related TEAE 140 (8.5) 282

Most frequently reported SOC:

Infections and infestations 55 (3.3) 81

Serious TEAE 180 (10.9) 374

Most frequently reported SOC

Infections and infestations 47 (2.8) –

Related serious TEAE 50 (3.0) 78

Most frequently reported SOC

Infections and infestations 13 (0.8) –

Severe TEAE 116 (7.0) 231

TEAE leading to discontinuation 43 (2.6) 70

TEAE leading to death 10 (0.6) 15

SOC system organ class, TEAE treatment-emergent adverse event

Most TEAEs were mild or moderate and
resolved by the end of the observation
period. Safety laboratory parameters re-
vealed no relevant changes.

ThepercentageofpatientswithTEAEs
consideredtoberelated toRTXtreatment
was similar in both cycles, with slightly
more infusion-related reactions in cy-
cle 1. Grouped by system organ classes
(SOCs), the most frequently reported
categories were infections/infestations
(3.3%), general disorders/administration
site conditions (1.9%; mainly fatigue and
influenza-like illness), and skin and sub-
cutaneous tissue disorders (1.3%; mainly
pruritus). Malignancy was documented
in 0.2% of patients.

Serious TEAEs occurred in 10.9% of
patients. In 3.0% of patients these were
considered to be related to RTX, with no
difference in incidence between cycles.

Infections/infestations were the most
frequently reported categories of TEAEs
(24.9 per 100 patient-years [100 PY]),
TEAEs related to treatment (6.26 per
100 PY), serious TEAEs (4.71 per
100 PY), and serious TEAEs related to
treatment (1.39 per 100 PY; . Table 3).
For TEAEs considered to be related to
treatment, infections were mainly bron-

chitis and nasopharyngitis; herpes zoster
was documented in 0.2% of patients.

Premature discontinuation of the
study due to TEAEs was documented
for 43 patients. In 10 patients, TEAEs
led to death. A causal relationship with
RTX treatment was seen in one patient
with septic arthritis and for one patient
with pneumonia combined with res-
piratory insufficiency; four cases each
were considered not related to RTX or
assessed as unknown.

Discussion

The objective of our NIS was to assess
the real-world safety and effectiveness of
one or two cycles of RTX treatment in
patients with severe active RA in Ger-
many and to evaluate the onset of ef-
fect and potential predictors of response
to RTX in this setting. As indicated by
our results, RTX was effective in rou-
tine care, with a significant decrease in
mean DAS28-ESR, a high rate of good/
moderate EULAR responses, and a clin-
ically meaningful change in mean HAQ
at week 24. Re-treatment was associated
with further improvement of disease ac-
tivity, albeit no further gain in functional

ability, possibly reflecting the long dura-
tion of disease, numerous comorbidities,
and high age of the patients. Overall, our
findings are consistent with results from
clinical trials [4] and other NISs [2, 19,
21, 23, 25].

Patients responded rapidly to treat-
ment, with an onset of effect evident at
week 6, further improvement occurring
untilweek12andstabilisationbyweek24.
Controlled clinical trials reported an on-
set of RTX effect at week 8 [5, 7]; the very
early clinical response before 8 weeks,
however, might be associatedwith gluco-
corticoid pre-medication [17]. Previous
NISs and patient registries documented
efficacy data no earlier than 3 months
after the first RTX infusion [1, 2, 19, 21,
23, 25]. To our knowledge, thisNIS is the
first to collect data on the early phase and
thus confirm a continuous clinical im-
provement fromweek6onwards inareal-
world setting. The slight increase in dis-
ease activity that was apparent between
end of the first treatment cycle at week 24
and start of the second cycle after amean
interval of 8.0 months (±3.6) may reflect
a treatment-as-needed (PRN) approach
to re-treatment in a sizeable number of
patients. This observation would be in
line with a retrospective pooled analysis
of re-treatment strategies in RTX studies
[9], adding further evidence showing the
advantage of fixed treatment intervals of
6 months to maintain disease control.

Our analysis of DAS28-ESR change
from baseline adds to the evidence that
seropositive patients derive more bene-
fit from RTX than seronegative patients,
corroboratingameta-analysisofplacebo-
controlled studies [11] and several NISs
[6, 8, 13, 16, 18] and registries [2, 19,
20]. In line with results from the British
rheumatology registry BSRBR [19], RF
positivity was a predictor of DAS28 re-
sponse to RTX in the present study, albeit
after re-treatment only. However, anti-
CCP antibody status, a predictor of EU-
LARresponse in theCERERRAregistries
[2] and a French NIS [6], was not pre-
dictive in our cohort.

Although RTX is approved in combi-
nation with MTX for patients with se-
vere active RA failing at least one TNF-
α inhibitor, in clinical practice, varying
forms of use—including the treatment of
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patients with less severe disease—are not
uncommon. OtherNISs report a consid-
erable number of patients receiving RTX
as monotherapy or in combination with
leflunomide or other DMARDs [3, 15,
19, 25]; between 16.4% [19] and 36.6%
of patients [2] received RTX as their
first biological. Here, approximately one
quarter of the patients were anti-TNF-
α naïve, and a substantial number re-
ceived RTX as monotherapy or in com-
bination with leflunomide. Our find-
ings of DAS28-ESR improvement com-
pare well with previous research in sub-
groups with concomitant MTX, lefluno-
mide or RTX monotherapy [15, 19, 25],
but contrast with studies that report sig-
nificantly better response in anti-TNF-
α-naïve patients [2, 19].

Patients inthepresentstudywereolder
than patients in the controlled trials [4],
had less severe disease and less func-
tional disability. Longitudinal analysis of
GERINIS, enrolling patients in Germany
between 2006 and 2009 [25], suggested
that, over time, physicians were using
RTX in RA patients with less severe dis-
ease. This trend is also reflected in the
RABBIT database [14] and is consistent
with the present study’s baseline charac-
teristics documenting DAS-ESR >5.1 for
only58%ofourpatientsenrolledbetween
2010 and 2014.

ThetypeofTEAEsobservedwithRTX
in the present study were largely as ex-
pected. The incidence rates for related
TEAEsofinterest(e. g. seriousinfections,
herpes zoster, malignancy and myocar-
dial infarction) were similar to or lower
than those reported in controlled clinical
trials and recent NISs [4, 22, 24] andmay
reflect some underreporting.

The main strengths of the present
studyare the enrolmentof a largenumber
of patients and the broad inclusion crite-
ria, reflecting current real-world clinical
practice. Since registration started in
2007, 1457 RA patients receiving RTX
have been enrolled in the German bio-
logics registry RABBIT (July 2018 [5]).
The 1653 patients documented in the
present study add to this database.

Limitations of the present study are
mostly related to its observational char-
acter and the lack of a control group.
Compared to interventional studies, data

collection was incomplete and a consid-
erable number of patientswere lost to fol-
low-up, with no information on the rea-
sons for discontinuing documentation.
We thus cannot exclude the possibility
that patients who dropped out had worse
outcomes. As the option for documen-
tation of re-treatment was only imple-
mentedmore thana year after study com-
mencement, the re-treatment subgroup
doesnot reflect the proportionofpatients
in the main analysis set that were eligible
for re-treatment. AEsmay have been un-
derreported and depletion of susceptible
patients may have contributed to the de-
crease in infections/infestationsandinfu-
sion-related reactions from cycle 1 to 2.
Furthermore, from today’s perspective,
we would aim to collect Clinical and/or
SimplifiedDiseaseActivity Index (CDAI;
SDAI) data to confirm the effectiveness
seen in DAS28-ESR scores.

Overall, RTX was safe and effective in
a real-life setting, with rapid and sus-
tained improvement in the signs and
symptoms of RA with superior results
in seropositive patients.
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Fachnachrichten

Stationäre Krankenhaus-
kosten um fast 4% gestiegen

Die Kosten der stationären Kranken-
hausversorgung betrugen im Jahr
2017 laut Statistischem Bundesamt
rund 91,3 Milliarden Euro.

Die stationären Krankenhauskosten belau-

fen sich für 2017 um 3,9%mehr als im Jahr
2016 (87,8 Milliarden Euro). Umgerech-

net auf rund 19,4 Millionen Patientinnen
und Patienten, die 2017 vollstationär im

Krankenhaus behandelt wurden, lagen die

stationären Krankenhauskosten je Fall bei
durchschnittlich 4 695 Euro und damit um

4,4% höher als im Jahr zuvor (4 497 Euro).

Fallkosten erstmals >5.000 Euro

Die durchschnittlichen stationären Kosten

je Fall waren in Brandenburg mit 4 235 Eu-

ro am niedrigsten und in Hamburg mit
5 408 Euro am höchsten. Auch in Baden-

Württemberg, Berlin und Bremen über-

steigen die durchschnittlichen Fallkosten
erstmals den Betrag von 5 000 Euro. Re-

gionale Unterschiede sind auch strukturell
bedingt: Sie werden vom Versorgungsan-

gebot sowie von der Art und Schwere der

behandelten Erkrankungen beeinflusst.
Am deutlichsten stiegen die stationären

Kosten je Fall im Vergleich zum Vorjahr in

Hessen und Rheinland-Pfalz mit jeweils
+5,3%. In Mecklenburg-Vorpommern gab

es mit +2,9% den geringsten Kostenan-
stieg.

Gesamtkosten: 105,7 Milliarden Euro

Zusammen mit den Ausgaben für nicht-

stationäre Leistungen (zum Beispiel für
Ambulanz, wissenschaftliche Forschung

und Lehre) in Höhe von 14,5 Milliarden
Euro beliefen sich die Gesamtkosten der

Krankenhäuser im Jahr 2017 auf 105,7 Mil-

liarden Euro (2016: 101,7 Milliarden Euro).
Sie setzten sich im Wesentlichen aus den

Personalkosten von 63,8 Milliarden Euro

(+4,5% gegenüber 2016) und den Sach-
kosten von 39,1 Milliarden Euro (+3,1%)

zusammen.

Quelle: Statistisches Bundesamt
(www.destatis.de)
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