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Treatment of IgG4-related
disease
Current and future approaches

Introduction

IgG4-related disease (IgG4-RD) is an im-
mune-mediated, fibroinflammatory con-
dition that can affect nearly any organ
system [21]. Therapy for this disease
has focused to date on glucocorticoids,
which appear to be highly effective in
inducing remission yet have not been
studied thoroughly in rigorous, prospec-
tive studies and frequently cannot be em-
ployed without causing substantial mor-
bidity. The paucity of data regarding the
use of disease-modifying anti-rheumatic
drugs (DMARDs) provide little support
for the use of these medications in clin-
ical practice, albeit they are often used
in the hope of reducing glucocorticoid
dependency. More recently, B cell de-
pletion has shown evidence of efficacy
in glucocorticoid sparing and has even
been used as monotherapy, with consid-
erable success. Asmore features of IgG4-
RD pathophysiology become unveiled,
newer therapeutic targets are emerging.

Disease pathophysiology

IgG4-RD was once regarded as a Th2-
mediated disease, but there is now con-
siderable doubt about thatnotion. Circu-
lating CD4 + GATA3+ T lymphocytes,
analyzed among a cohort of 39 IgG4-
RD patients with biopsy-proven disease,
were found to be productive of stereo-
typic Th2 cytokines (IL-4, IL-5, IL-13)
in only the subset of patients with a his-
tory of atopic disease [18]. In addi-
tion, the Th2 cells of patients with IgG4-
RD have been found to be polyclonally

expanded, suggesting only responses to
a lifetime of environmental allergen ex-
posures rather than response to a spe-
cific triggering antigen [18]. In short,
concomitantatopicdiseaseprobablycon-
stituted a crucial confounder in earlier
studies supportingapredominantrole for
Th2 pathways in the pathophysiology of
IgG4-RD.

A current theoretical model of IgG4-
RD pathophysiology is shown in. Fig. 1.

Plasmablasts, defined by cell surface
expressionofCD19,CD27, andCD38but
negative for CD20, are elevated to high
concentrations in the peripheral blood
of patients with IgG4-RD [16, 23]. These
plasmablasts are oligoclonally expanded
(as demonstrated by next-generation se-
quencing), express IgG4, and show in-
tensesomatichypermutation[16]. More-
over, they swiftly respond to B cell deple-
tion and demonstrate clonal divergence
upon repopulation after B cell repletion.
In the setting of such somatic hyper-
mutation and strong evidence for class
switching, an important role for follic-
ular helper T (Tfh) cells is anticipated.
Indeed, experimental evidence indicates
that a subset of Tfh cells drives the class
switch within germinal centers, through
the production of IL-4 (submitted).

Oligoclonal proliferation of a novel
CD4+ effector memory T cell is also
present in both the peripheral blood and
affected tissues of patients with IgG4-RD
[17]. Through both gene profiling and
flow cytometry of these effector memory
T cells, a fusion signature of modified
Th1, cytolytic and myeloid cells was ob-
served [17]. These cytotoxic T lympho-

cyte (CD4 CTL) cells demonstrate strik-
ing oligoclonal expansion by next-gen-
eration sequencing [17], implying that
this disease is triggered in a given pa-
tient by an antigen (or perhaps a collec-
tion of antigens, which differ from pa-
tient to patient) not yet identified. These
CD4 + CTLs elaborate fibrosis-mediat-
ing cytokines (TGF-β, IFN-γ, IL-1β) and
in theory could therefore serve as the
primary driver of the storiform fibrosis,
generally present in abundance even in
IgG4-RD patients with early disease.

» Role of IgG4 is likely to be an
attempt to quell inflammatory
response

Finally, the thinking with regard to the
importance of the IgG4 molecule in this
condition has swung 180° in the past few
years. IgG4, rather thanbeing positioned
squarely in the center of pathophysio-
logical models of disease, is believed to
subserve a role of attempting to dampen
and downregulate the inflammatory re-
sponse. Such a role is consistent with
the current orthodoxies concerning the
nature of IgG4, namely, that it differs
from other IgG subclasses by its relative
inability to fix complement—at least via
the classical pathwayof complement acti-
vation—or bind Fc receptors. Ironically,
the principal role of IgG4 in this disease
that bears its name likely lies not in the
mediation of inflammation but rather in
an attempt—usually ineffectual—toquell
it.

Zeitschrift für Rheumatologie 7 · 2016 681

http://crossmark.crossref.org/dialog/?doi=10.1007/s00393-016-0142-y&domain=pdf


Leitthema

TN
Tfh

B

PB
CD4 
CTL

Tfh
B

CD4 
CTL
CD4 

L

SLAMF7
PBPPBB

PB

CDDD4
CTCTLLLL

CD4 
CTL

SLAMF7

CD4 
CTL

SLAMF7

SLAMF7

CTLC

IgG1
IgG4

IgE

TGF-β1

IL-1β
IFN-γ

Granzyme B

Perforin

Lymphoplasmacytic Infiltrate
Site of Inflammation

Lymph Node

Storiform Fibrosis

TTGF-β1

IL-1β
IFNN-γIFNN γ

1 Tissue Damage

mFB mFB

11

2

IL-4

3

5

PP

mphoplasmacytic Infiltmphoplasmam c rate

PB

Fig. 19 Currentmodel of
the immunologicmecha-
nismof IgG4-RD:1.Antigen
presentation, activation
of self-antigen detecting
naïve T cell and differenti-
ation into follicular helper
T cells andCD4 cytotoxic
T lymphocytes (CTLs).
2. T–B collaboration as
follicularhelperT cells drive
class switching, somatic
hypermutation andplas-
mablast differentiation of
activated, self-antigen de-
tecting B cells.3. CD4 CTLs
andplasmablasts circulate
to the site of inflamma-
tion. 4. T×B collaboration
inwhich activated plas-
mablasts present antigen
to CD4 CTLs anddrive
further clonal expansion.
5.Activated CD4 CTLs se-
crete profibrotic cytokines
(IL-1β, TGF-β1, IFN-γ) stim-
ulatingmyofibroblasts to
generate storiform fibrosis
and cytotoxicmolecules
(granzyme, perforin) caus-
ing tissue damage

In summary, current thought about
the disease pathophysiology of IgG4-RD
involves an intricate dance between var-
ious cells of the B and T cell lineages,
including B cells, plasmablasts, plasma
cells, CD4 +CTLs, and Tfh cells—aswell
as interactions with cells such as myofi-

broblasts, macrophages, and eosinophils.
The sum of these pathways leads to the
histopathological findings characteristic
of IgG4-RD in essentially every organ
system: a lymphoplasmacytic infiltrate,
frequentmild-to-moderate tissue (aswell
as peripheral) eosinophilia, obliterative

phlebitis (and occasionally arteritis), and
storiform fibrosis. This model of patho-
physiologynotonlyexplainsin largemea-
sure the known efficacy of certain medi-
cations (e. g., glucocorticoids and ritux-
imab), it also provides the rationale for
other therapeutic targets, some of which
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are currently under study. We now dis-
cuss current and future treatment op-
tions for patients with IgG4-RD, begin-
ning with glucocorticoids.

Glucocorticoids

Induction therapy

Glucocorticoids are regarded as highly-
effective agents for the exertionof disease
control inIgG4-RD,andfor the induction
of remission in many. In a retrospective,
multicenter studyof 25 IgG4-RDpatients
in France, prednisone at a starting dose
of approximately 47 mg/day (0.67 mg/kg
for a 70-kg patient) was effective in con-
trolling the disease in 90% of patients
[6]. In that study, treatment response
was defined by the presence of at least
two of the following features: improved
clinical status, reduction in serum IgG4
concentration, and improved radiologic
findings. Evenhigher response rates have
been reported in autoimmune pancre-
atitis [3, 10, 20]. Another retrospective
study examined the effect of prednisone
in 30 patients with IgG4-related scleros-
ing cholangitis and found that 97% of
patients experienced either improvement
or resolution of strictures and liver func-
tion tests on treatment [7].

» Glucocorticoids are generally
a cornerstone of remission
induction efforts

Thus, glucocorticoids are generally a cor-
nerstone of remission induction efforts
[15], and a typical starting prednisone
dose is 40 mg/day. To quantify response
totherapyinanobjectivemanner,werou-
tinely use the IgG4-Related Disease Re-
sponder Index (IgG4-RD RI), which was
modeled after the Birmingham Vasculi-
tis Activity Score for Wegener’s Granu-
lomatosis (BVAS/WG) [1]. An interna-
tional validation of this tool is currently
being conducted. Despite their consid-
erable efficacy, a number of important
caveats to the use of glucocorticoids ex-
ist, which are discussed below.
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Abstract
IgG4-related disease (IgG4-RD) is capable of
causing great morbidity and even mortality
if the condition remains undiagnosed or
poorly treated, yet is typically a treatment-
responsive disorder. Glucocorticoids have not
been studied rigorously and practices with
regard to dosing and duration of treatment
remain largely empiric. In addition, IgG4-RD
patients are often particularly susceptible
to and intolerant of the deleterious effects
of glucocorticoid therapy. B cell depletion
with anti-CD20 monoclonal antibodies
appears to be a rapid, effective means
of obtaining disease control and limiting
patients’ glucocorticoid exposure, but this
option is frequently not available. Other
therapies targeting the B cell lineage may
also be efficacious, and one is under study.
The means by which depletion or inhibition
of B cells and their progeny ameliorate IgG4-

RD is coming into focus now through careful
mechanistic studies of samples from treated
patients. The mechanistic understanding of
IgG4-RD will bring an array of specific targets
for therapeutic intervention. Plasmablast-
directed therapy with a CD19 monoclonal
antibody is currently in clinical trials. CD4 +
cytotoxic T lymphocytes and fibrosis, both
observed nearly universally in the tissue of
IgG4-RD patients, present two unexploited
vulnerabilities in controlling and even
reversing the effects of the disease. Further
development of such therapies is a major goal
of the next few years.

Keywords
B-cells · Antirheumatic agents · Gluco-
corticoids · Adverse effects · Monoclonal
antibodies

Behandlung IgG4-bedingter Erkrankungen. Aktuelle und
zukünftige Vorgehensweisen

Zusammenfassung
Eine IgG4-bedingte Erkrankung (IgG4-
RD) kann eine hohe Morbidität und sogar
Mortalität zur Folge haben, wenn sie
nicht diagnostiziert oder falsch behandelt
wird. In der Regel handelt es sich jedoch
um eine Störung, die auf eine Therapie
anspricht. Glukokortikoide wurden noch nicht
eingehend untersucht, und Vorgehensweisen
bezüglich Dosierung und Behandlungsdauer
bleiben weitgehend empirisch. Zudem
sind IgG4-RD-Patienten häufig besonders
anfällig für die schädlichen Auswirkungen
der Glukokortikoidtherapie und tolerieren
diese nicht. Die B-Zellen-Depletion mit
monoklonalen Anti-CD20-Antikörpern
scheint eine schnelle, effektive Maßnahme
zu sein, um die Krankheit zu kontrollieren
und die Exposition der Patienten gegenüber
Glukokortikoiden zu begrenzen, aber diese
Behandlungsmöglichkeit ist meist nicht
verfügbar. Andere Therapien, welche auf die
B-Zell-Linien zielen, könnten ebenfalls wirk-
sam sein; eine davon wird derzeit untersucht.
Die Maßnahmen, durch welche die Depletion

oder Inhibition von B-Zellen und ihrer
Abkömmlinge eine IgG4-RD verbessert, rückt
nun durch genaue machanistische Studien
von Proben behandelter Patienten in den
Fokus. Das mechanistische Verständnis von
IgG4-RD wird eine Vielzahl an spezifischen
Zielen für therapeutische Interventionen
bringen. Die Plasmablasten-gesteuerte
Therapie mit einemmonoklonalen CD19-
Antikörper wird derzeit in klinischen Studien
untersucht. Cd4 + zytotoxische T-Zellen und
Fibrose, die im Gewebe von nahezu allen
IgG4-Patienten gefunden wurden, stellen bei
der Kontrolle und sogar bei der Reversibilität
der Auswirkungen dieser Erkrankung zwei
nichtuntersuchte Schwachstellen dar. Die
Weiterentwicklung solcher Therapien ist ein
wesentliches Ziel der nächsten Jahre.

Schlüsselwörter
B-Zellen · AntirheumatischeWirkstoffe · Glu-
kokortikoide · Adverse effects · Monoklonale
Antikörper
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Maintenance therapy

Most experts agree upon continuing the
initial glucocorticoid dose for 2–4 weeks
followed by a gradual taper [15]. Manyof
the therapeutic studies cited above em-
ployed a taper of 5 mg per week until
off [6, 7, 20]. A similar strategy includes
tapering by 10 mg every 2 weeks until
the achievement of a daily dose of 20mg,
continuing 20 mg/day for 2 weeks, and
then continuing to taper by 5 mg ev-
ery 2 weeks to discontinuation [15]. Al-
though practice in the US is to taper
the glucocorticoid completely off within
2–3 months, Japanese clinicians often
continue prednisone at a low to mod-
erate dose (2.5–10.0 mg daily) for up
to several years [11]. There has been
no study of IgG4-RD patients begun on
adoseofprednisoneconsideredsufficient
to control the disease and then followed
prospectively through a prescribed pred-
nisone taper to discontinuation of the
medicine.

Two major issues with regard to
glucocorticoid therapy require elabo-
ration. First, IgG4-RD patients often
have baseline comorbidities and frailties
that make them poor glucocorticoid
candidates. Because IgG4-RD often af-
fects older individuals, patients often
already suffer from obesity, glucose in-
tolerance, hypertension, osteoporosis,
and other relative contraindications to
prolonged glucocorticoid courses. In
addition, type 1 (IgG4-related) autoim-
mune pancreatitis, one of the more
common disease manifestations, often
devolves into endocrine and exocrine
insufficiency, further complicating glu-
cocorticoid treatment.

» A large percentage of
patients relapse during or after
glucocorticoid taper

In a prospective trial of glucocorticoids
from Japan, 28% of patients developed
either new diabetes or exacerbations of
previously known diabetes. In the co-
hort of patients from France described
above, 67% of patients experienced side
effects from glucocorticoid therapy [6].
Thus, the comorbid conditions of each

patient and the potential for glucocorti-
coid intolerance must be considered on
an individual basis when deciding on the
suitability of treatment, as well as the ini-
tial dose and duration of glucocorticoid
therapy.

Second, although only a minority of
patients fail to respond to glucocorticoid
treatment, a large percentage relapse
during or after the glucocorticoid taper.
Without ongoing maintenance therapy,
between 30 and 60% of patients relapse
within 3 months of discontinuing glu-
cocorticoid monotherapy [10, 20]. Even
with low-dose maintenance glucocorti-
coids studied retrospectively in patients
with autoimmune pancreatitis, 23% re-
lapsed while on treatment [10]. These
glucocorticoid issues—the substantial
risk of adverse effects and their lack of
efficacy in maintaining disease control
in many patients—are major factors in
the selection of a therapeutic regimen.

Conventional disease-
modifying antirheumatic drugs

The2015ConsensusGuidance Statement
on the Management and Treatment of
IgG4-RD [15] states: “There are few data
overall to support thenotion that conven-
tional steroid-sparing agents are effective
in IgG4-RD.” In fact, in the largest series
available, no benefit in relapse-free sur-
vival was observed by adding a DMARD
to glucocorticoids [8].

» Adding a DMARD to
glucocorticoids is not associated
with improved relapse-free
survival

Small, retrospective case series of aza-
thioprine, methotrexate, and mycophe-
nolate mofetil comprise essentially the
only evidence base for the use of these
medications. We typically reserve them
for patients withmajor contraindications
to glucocorticoids who are not able to
obtain authorization for use of ritux-
imab or enrollment in an ongoing trial
of Xmab5871, described below.

B cell-targeted therapy

The discovery of oligoclonally expanded
plasmablasts in patients with IgG4-RD
[16] and their correlation with disease
activity [23] elucidate further how tar-
geting cells of the B cell lineage might
work in IgG4-RD (and other diseases).
Plasmablasts are circulating plasma cells
that arise from activated CD20+ B cells.
Plasmablasts are antibody-secreting cells
and typically develop in short order into
plasma cells. Anti-CD20 monoclonal
antibodies function via antibody-depen-
dent cell-mediated cytotoxicity and cause
direct depletion of circulating and tissue
resident B cells, thereby eliminating the
progenitor to the plasmablast. Despite
the fact that they lackCD20, plasmablasts
fall quickly following B cell depletion.
The decline of these cells—and perhaps
more importantly their recurrent rise
over time in some patients—correlates
better with disease activity than does
the serum IgG4 concentration. Use of
the total plasmablast concentration as
a means of monitoring disease activity
means that plasmablasts comprise the
first cell in any rheumatologic condition
to serve as a useful biomarker [16].

» Rituximab is potentially
useful in treating IgG4-RD

Thepotentialutilityof rituximab in IgG4-
RDwas demonstrated initially in case se-
ries [13, 14] and then in a prospective,
open-label trial involving 30 patients [2].
Of the patients enrolled, 77% achieved
the primary outcome in the trial, defined
as a decline in the IgG4-RD Respon-
der Index (IgG4-RD RI) of ≥2 points,
no disease flares before 6 months, and
no glucocorticoid use between months 2
and 6. Twenty-six of the 30 patients en-
rolled were treated without glucocorti-
coids, yet 97% of patients demonstrated
at least some evidence of a therapeutic re-
sponse. Moreover, 47% achieved a com-
plete remission at 6 months, defined by
an IgG4-RD RI of 0 and no additional
glucocorticoid treatment [2].

In addition to interfering with antigen
presentation by plasmablasts, B cell de-
pletionmayalsoachieve its effect through
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the reduction of immune complex for-
mation. The potential importance of im-
mune complex formation as a possible
disease mechanism has yet to be stud-
ied thoroughly in IgG4-RD. This may be
particularly relevant for those patients
withhypocomplementemia and the asso-
ciated manifestation of tubulointerstitial
nephritis (TIN) [12]. The phenomenon
of immune complex formation in IgG4-
related disease remains incompletely un-
derstood, yet seems to be operative in
someorganmanifestations—particularly
IgG4-related TIN. IgG4 does not bind
complement well under most circum-
stances but other IgG subclasses that are
often elevated to a lesser extent in IgG4-
RD, i. e., IgG1 and IgG3, might account
for this observation. In addition, the
mannose binding lectin pathway of com-
plement activation is one possible mech-
anism through which IgG4 could trigger
this phenomenon.

The treatment effects of rituximab are
generally observed rapidly, with symp-
tomatic improvement within onemonth,
a swift decline in serum IgG4 concentra-
tions, and the ability to discontinue glu-
cocorticoids entirely within a few weeks
in most patients [14]. Independent of
serum IgG4 levels, blood plasmablasts
have also been shown to be a useful
marker for disease monitoring while on
rituximab[23]. Clinicalbenefit following
rituximab treatment has been reported
specifically in autoimmune pancreatitis
[8], orbital pseudotumor [24], ascending
cholangitis [22], and aortitis [19].

Plasmablasts as a target of
treatment

Although rituximab indirectly depletes
plasmablasts by leading to the depop-
ulation (as measureable in peripheral
blood)of their progenitorCD20 +Bcells,
plasmablast-targeted therapy may offer
a more specific approach in treating
IgG4-RD. XmAb5871, a monoclonal an-
tibody (homodimer) with a high-affinity
variable region binding to CD19 and
enhanced Fc domain that binds to the
FcγRIIb inhibitory receptor of B cells,
is currently in phase II development for
IgG4-RD treatment.

This nondepleting anti-CD19 therapy
has been studied in phase 1 trials and
mechanistic studies in both rheumatoid
arthritis [4] and systemic lupus erythe-
matosus [9]. Xmab5871 is currently ad-
ministered via infusion every 14 days,
but a subcutaneous formulation is under
development and will likely be employed
in advanced phase trials if the early ex-
perience is promising. The rapid on/off
effect of Xmab5871, its fully-humanized
structure, and its status as a non-deplet-
ing antibody may pose potential advan-
tages over rituximab.

Future therapeutic directions

CD4 + CTL-directed treatments

Oligoclonally-expanded CD4+ effec-
tor-memory T cells with a cytotolytic
phenotype (CD4 + CTLs) have been
identified and characterized recently
in IgG4-RD [17]. Through gene ex-
pression analysis, flow cytometry, and
multicolor tissue imaging, these cells
were found to express SLAMF7, IL-1β,
TGF-β1, granzyme B, and perforin. De-
spite their lack of CD20 expression, the
concentrations and percentages of the
overall T cell pool of these novel CD4 +
CTLs decreased substantially following
rituximab administration, albeit more
slowly than the concentrations of B cells
and plasmablasts. The responsiveness to
CD20-targeted B cell depletion is theo-
retically related to the interference of T
and B cell collaboration as plasmablasts
present antigen and activate effector/
memory CD4 CTLs at the site of inflam-
mation (. Fig. 1). The clonal expansion,
profibrotic phenotype and correlation to
disease activity all point toward a cen-
tral role for these cells in the disease
mechanism of IgG4-RD (. Fig. 1).

Antifibrosis therapies

Most therapies conceived and employed
to date have focused on the “inflamma-
tory”aspectsof thedisease rather thanthe
“fibrotic” ones. Of course, fibrosis itself
is an inflammatory response, so in this
sense the dichotomy is artificial. Nev-
ertheless, some patients with particular
clinical presentations are plagued even at

the time of diagnosis by disease features
that result from such fibrosis. The fi-
brotic features are unlikely to respond to
the currently available therapies. These
disease manifestations are in great need
of therapies designed specifically to ad-
dress the problem of fibrosis.

» Decreased fibrosis and
myofibroblast activation markers
following rituximab therapy

Some data indicate that the fibrosis of
IgG4-RD may in many cases be at least
partially reversible. Evidence for this
statement comes from both studies of
posttreatment tissue samples in the lab-
oratory [5] and from serial clinical eval-
uations—particularly chest imaging—of
patients following the institutionof treat-
ment. Della Torre et al. [5] reported a de-
crease in both circulating markers of fi-
brosis andmyofibroblast activation in the
effected tissue following rituximab ther-
apy. The impact on fibrosis of Xmab5871
and potential future therapies such as
those directed against the CD4+CTL re-
main uncertain at the moment, but such
effects will be a key aspect of the evalu-
ation of any new treatment agent.

Conclusion

IgG4-RD is both an inflammatory and
fibrotic condition that is exquisitely re-
sponsive to medical therapy. Until more
effective and safer therapies are tested
head-to-head with glucocorticoids in
clinical trials, time-limited courses of
glucocorticoids should remain the first-
line therapy for many IgG4-RD patients.
Unfortunately, a large percentage of pa-
tients with this condition have relative
contraindications to prolonged gluco-
corticoid treatment, even in moderate
to low doses. We often begin patients at
40 mg/day of prednisone and attempt to
taper the medication to discontinuation
over a period of 2–3 months. Exac-
erbations of disease during or shortly
after this glucocorticoid course generally
signal the need to consider alternative
therapeutic approaches.

The rapid progress in understanding
the pathophysiology of IgG4-RD has
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led to several exciting mechanism-based
therapies, including B cell depletion,
a first-in-class homodimer targeting
both CD19 and FcγRIIb, and the possi-
bility of directing therapy against a novel
CD4 + CTL that may be at the heart of
this condition.
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Fachnachrichten

AOK-Institut sieht
Verteilungsproblemebei
Ärzten

DemÄrzteatlas2016zufolgestehtDeutsch-

land bei der Arztdichtemit 4,1 praktizieren-
denÄrzten je 1.000 Einwohner interna-

tional auf einemder Spitzenplätze.Die

Versorgungslage ist durch eine steigende
Arztdichte, aber auch durch erhebliche

Verteilungsprobleme gekennzeichnet.

Die Überversorgung in einigen Regionen
bindet Ressourcen, die anderswo fehlen,

so dasWissenschaftliche Institut der AOK
(WIdO). Insgesamt seien zumBeispiel

44 Prozent aller Planungsbereiche bei

Hausärzten rechnerisch überversorgt. Es
gebe also insgesamtmehrHausärzte, als im

Rahmender Bedarfsplanung nötigwären.

Allerdings zeigten sich zum Teil enorme
regionale Unterschiede: Einer Unterver-

sorgung oder drohendenUnterversorgung
in einigen Landstrichen stehe eine deut-

liche Überversorgung insbesondere in Bal-

lungsgebieten und für Ärzte in attraktiven
Regionen gegenüber.

DieWIdO-Analyse kommentierte die

Kassenärztliche Bundesvereinigung
(KBV) kritisch: Der Ärzteatlas berück-

sichtigewichtige Trends in der Versorgung
nicht, z.B. die Tendenz zur Teilzeit unddie

steigende Zahl angestellter Ärzte in der

ambulanten Versorgung. So habe sich der
Rückgang bei Hausärzten 2015 fortge-

setzt (–0,4% imVergleich zumVorjahr),

besonders stark im Saarland (–1,9% ver-
glichenmit 2014) und in Schleswig-Hol-

stein (–1,7%). Dies gelte auch für einige
andere Arztgruppen, etwa Frauenärzte

(–0,1%), Kinder- und Jugendärzte (–0,2%)

undNervenärzte (–0,8%).

Quelle: DeutschesÄrzteblatt
www.aerzteblatt.de
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