
Originalie

Z Rheumatol 2018 · 77:330–334
DOI 10.1007/s00393-016-0239-3
Published online: 2 December 2016
© Springer-Verlag Berlin Heidelberg 2016

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

C. Bes1 · S. Gürel2 · G. Buğdaycı3 · O. Dikbaş4 · M. Soy1

1Medical Faculty Department of Rheumatology, Abant Izzet Baysal University, Bolu, Turkey
2Medical Faculty Department of Radiology, Abant Izzet Baysal University, Bolu, Turkey
3Medical Faculty Department of Biochemistry, Abant Izzet Baysal University, Bolu, Turkey
4Medical Faculty Department of Endocrinology and Metabolism, Abant Izzet Baysal University, Bolu,
Turkey

Atherosclerosis assessment and
rheumatoid arthritis

Introduction

Mortality and comorbidity due to cardio-
vascular disease are increased in patients
with rheumatoid arthritis (RA), which
is claimed to be associated with accel-
erated atherosclerosis [1]. Many factors
such as age, gender, sedentary lifestyle,
smoking, diabetes mellitus, family his-
tory, and hyperlipidemia contribute to
this process [2]. There are many non-
invasive methods for determination of
atherosclerosis [3]. Recent studies have
shown that oxidized-LDL (Ox-LDL [Low
density cholesterol]) has a critical role
in development of atherosclerosis and
inflammation [4]. Ox-LDLwas shown in
synovial liquid samples of patients with
systemic lupus erythematosus (SLE),
RA, and antiphospholipid antibody syn-
drome [5]. Moreover, ox-LDL levels
are determined to be higher in active
RA patients than in SLE patients or the
normal population [6].

Lipoprotein-associated phospholi-
pase A2 (Lp-PLA2) is a calcium indepen-
dent lipase hydrolyzing phospholipids
and is also named as platelet activat-
ing factor acetylhydrolase (PAF-AH)
[7]. It’s mostly produced by monocytes
and macrophages and carried bound
with LDL in plasma. The key role
that Lp-PLA2 plays in atherogenesis
is hydroxylation of ox-LDL in blood
circulation. This reaction results in pro-
duction of oxidized fatty acids (oxFA)
and lysophosphatidylcholine (LysPC),
which is a proinflammatory and athero-
genic cytokine. LysPC indicates cell
death, plasma membrane damage, en-

dothelial dysfunction, and apoptosis of
smooth muscle cells and macrophages
in atherogenesis [8]. There is another
form of Lp-PLA2, the HDL(High Den-
sity Cholesterol)-bound form, which
is accused of being anti-atherogenic.
The Lp-PLA2 level can be measured
by an immunoassay called the PLAC
(Lipoprotein-associated phospholipase
A2 activity) test or Lp-PLA2 activity
dimension may be applied.

The purpose of this study was to com-
pare carotid intima media thickness with
Lp-PLA2 activity in terms of atheroscle-
rosis.

Materials andmethods

25 consecutive patients with rheumatoid
arthritis who met the American Col-
lege of Rheumatology and EULAR 2010
criteria for rheumatoid arthritis were
investigated, as well as 20 apparently
healthy nonsmoking volunteers and
20 patients with type 2 diabetes mellitus
as the control groups. The exclusion
criteria for the patients with RA were
a history of prior coronary artery dis-
ease, hypothyroidism, hyperthyroidism,
hyperlipidemia, diabetes mellitus (DM),
and any malignancy. Disease activity
was evaluated with the Disease Activity
Score 28 (DAS28), and the Health As-
sessment Questionnaire (HAQ) score of
each patient was calculated. Participants’
demographical data were registered and
physical examinations were performed.
Samples were centrifuged with a Micron
(Cayman Chemical Company, Ann Ar-
bor, MI, USA) centrifugal filter device

under a centrifugal force of 14,000 g and
temperature controlled at 4 °C, to reach
a cutoff molecular weight of 30,000 Dal-
tons. The C Reactive Protein (CRP)
was measured with an enzyme-linked
immunosorbent assay (ELISA) based on
purified protein and polyclonal anti-C-
reactive protein antibodies with units
of mg/dL. In addition, hemoglobin A1c
(HbA1c) and postprandial glucose levels
were measured in all diabetic patients.

Length and weight measurements
of all participants were done, and body
mass index (BMI) valueswere calculated.
Informed consent forms were obtained
from all subjects and the study protocol
was approved by the Abant Izzet Baysal
University ethics committee.

Measurement of plasma Lp-PLA2
activity

After an overnight fast of at least 12 h,
venous blood samples were obtained
from all subjects. Serum Lp-PLA2 activ-
ity was analyzed by dynamic assay with
a platelet-activating factor acetylhydro-
lase assay kit in units of μmol/min/mL
(Cayman Chemical Company, Ann Ar-
bor, MI, USA) [9].

Evaluation of carotid intima media
thickness

Measurement of mean CIMT was per-
formed with Doppler ultrasound with
Siemens’ Antares modelUSG implement
(Erlangen, Germany), using a probe of
7.5MHz. Measurement and evaluation
were performed by a radiology specialist.
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Fig. 18 Intersectional Lp-PLA2 activity.Lp-PLA2 activity lipoprotein-asso-
ciated phospholipase A2 activity,RA rheumatoid arthritis,Hhealthy,DM di-
abetesmellitus.(* Lp-PLA2 activity lower in RA andHgroups comparedwith
DMgroup)

Fig. 28 Correlation betweenDAS28 and Lp-PLA2 activity.Lp-PLA2 ac-
tivty lipoprotein-associated phospholipaseA2 activity,DAS28Disease
Activity Score 28

Statistical analysis

Statistical analysis and graphical presen-
tation was performed using SPSS and
GraphPad Prism 5.0 (ver. 17.0 for Win-
dows; SPSS Inc., Chicago, IL, USA). Re-
sults are given as means with standard
deviations or medians with ranges. Mul-
tiple group comparisons were performed
by Analysis Of Variance (ANOVA) fol-
lowed by Tukey–Kramer post hoc anal-
ysis. Regression coefficients were cal-
culated based on Pearson or Spearman
product moment.

Kolmogorov–Smirnov test was per-
formed for the normal distribution of
the data. Statistical significance was as-
sumed for p < 0.05.

Results

Mean Lp-PLA2 activity was 15.12 ±
6.2 ng/min/mL in the RA group, 20.65 ±
6.2 ng/min/mL in the DM group, and
16.50 ± 4 ng/min/mL in healthy controls
(p < 0.001; one patient in the RA group
was excluded because of faulty evalua-
tion). Lp-PLA2 activity was significantly
higher in the DM group when compared
with RA and healthy groups (p =0.002
and p =0.023; respectively, ANOVA, post
hoc Tukey test; . Fig. 1). Demographical
data and biochemical results of the all
groups are given in . Table 1.

While Lp-PLA2 activity did not show
an association with blood glucose levels;

HDL-cholesterol, LDL-cholesterol, total
cholesterol, BMI,HAQscore, andDAS28
were associated with Lp-PLA2 activity in
patients with RA (. Fig. 2).

CIMT was significantly higher in
patients with DM when compared with
healthy controls (p =0.018, ANOVA,
Tukey test).

CRP levels were significantly lower
in healthy controls and diabetics (p =
0.021 and p = 0.038, respectively). LDL-
cholesterol levels were significantly lower
in the RA and healthy control group than
in diabetics (p = 0.001 and p = 0.029,
respectively) and total cholesterol levels
were higher in the DM patients’ group
(p = 0.002 and p = 0.021, respectively).

Discussion

The increased cardiovascular risk is
mainly associated with accelerated
atherosclerosis [10]. The proathero-
genic effect of Lp-PLA2 has been shown
in many prospective studies and cohort
analyses. Gong et al. [11] showed that
Lp-PLA2 activity levels were higher in
patients withmetabolic syndrome, in ad-
dition to atheroma plaques in the carotid
artery, when compared with the healthy
control group. Another study showed
that Lp-PLA2 activity was higher in the
patients with type 1 diabetes mellitus
[12]. A study on type 2 diabetics showed
increased Lp-PLA2 activity in type 2
diabetes mellitus, whereas plasma Lp-

PLA2 levels were normal [13]. Hatoum
et al. [14] showed that an increased
Lp-PLA2 level was an independent risk
factor for atherosclerosis.

Average life expectancy is 5–7 years
shorter in RA patients than in the nor-
mal population, due to cardiovascular
diseases [15]. In the literature it’s pos-
sible to find a number of studies on
Lp-PLA2 levels in diabetics, whereas
Lp-PLA2 levels in RA have not been
studied enough, although coincidence
of RA and atherosclerosis is not rare [16,
17]. Lourida et al. [17] declared that
total and HDL-related Lp-PLA2 activ-
ity was decreased in early RA patients
and they explained that this result was
induced by increased anti-oxLDL anti-
bodies and reduced enzyme production.
The same study showed a meaningful
increase in anti-oxLDL antibody levels.
After one year of (Disease Modifying
Anti-Rheumatic Drug) DMARD ther-
apy, a meaningful decrease in antibody
levels and, as a result, an increase in
HDL-related Lp-PLA2 activity was as-
certained. HDL-cholesterol is lower in
RA patients. In our study, measurement
of total Lp-PLA2 activity was performed.
According to our study, there was no
significant increase in Lp-LA2 activity
between RA patients and the controls.
This result may be due to all RA pa-
tients being under therapy during the
study. Tselepis et al. [18] observed
that Lp-PLA2 activity in juvenile RA
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Atherosclerosis assessment and rheumatoid arthritis

Abstract
Background and aim. Rheumatoid arthritis
is associated with increased morbidity and
mortality due to atherosclerotic cardio-
vascular diseases. Lipoprotein-associated
phospholipase A2 (Lp-PLA2) is an enzyme of
phospholipase A2; it plays an important role in
inflammation and atherosclerosis. Herein we
aimed to investigatewhether Lp-PLA2 activity
is associatedwith atherosclerosis in patients
with rheumatoid arthritis and compare the
Lp-PLA2 activity with carotid intima media
thickness (CIMT).
Patients and methods. 25 patients with
rheumatoid arthritis and 40 controls

(20 patients with type 2 diabetes mellitus
[DM] and 20 healthy controls) were included
in the study. Frozen serum samples were
used for analyzing Lp-PLA2 activity. Disease
activity was calculatedwith DAS28 (Disease
Activity Score 28) in the rheumatoid arthritis
group. The mean CIMT was calculated in all
participants.
Results. Lp-PLA2 activity was significantly
higher in the DM group (p = 0.006) and LDL
(Low density cholesterol levels) were lower
in rheumatoid arthritis and healthy control
groups compared with diabetics (p = 0.001
and p = 0.029, respectively). The mean CIMT

was significantly higher in patientswith type 2
DM (p = 0.047).
Conclusion. Lp-PLA2 activity was not
increased in the rheumatoid arthritis group
when compared with healthy controls and the
DM group. This result may be associatedwith
low disease activity scores in patients with
rheumatoid arthritis.

Keywords
Disease activity · Atherosclerosis · Arthritis ·
Glucose · Healthy

Beurteilung der Arteriosklerose bei rheumatoider Arthritis

Zusammenfassung
Hintergrund und Ziel. Die rheumatoide
Arthritis geht mit erhöhter Morbidität
und Mortalität aufgrund arteriosklerotisch
bedingter kardiovaskulärer Erkrankungen
einher. Die lipopoproteinassoziierte Phos-
pholipase A2 (Lp-PLA2) stellt eines der
Enzyme der Gruppe der Phospholipasen A2
dar und spielt eine bedeutende Rolle bei
Entzündungsprozessen und Arteriosklerose.
Ziel der vorliegenden Arbeit war es, einen
möglichen Zusammenhang zwischen der
Lp-PLA2-Aktivitätmit einer Arteriosklerose
bei Patientenmit rheumatoider Arthritis zu
ermitteln und die Lp-PLA2-Aktivitätmit der
Intima-Media-Dicke der A. carotis („carotid
intimamedia thickness“, CIMT) zu vergleichen.

Patienten und Methoden. In die vorliegende
Studie wurden 25 Patientenmit rheumatoider
Arthritis und 40 Kontrollen – 20 Patienten
mit Diabetes mellitus (DM) Typ 2 und
20 gesunde Kontrollen – aufgenommen.
Zur Analyse der Lp-PLA2-Aktivität wurden
gefrorene Serumproben verwendet. Die
Krankheitsaktivität wurde anhand des DAS28
(Disease Activity Score) in der Gruppe mit
rheumatoider Arthritis bestimmt. Bei sämtli-
chen Teilnehmernwurde die durchschnittliche
CIMT berechnet.
Ergebnisse. In der Gruppe mit DM war die
Lp-PLA2-Aktivität signifikant höher als bei
den übrigen Teilnehmern (p = 0,006), und
der Wert für das Low-Density-Lipoprote-
in(LDL)-Cholesterin war bei Patienten mit

rheumatoider Arthritis und den gesunden
Kontrollen im Vergleich zu den Patientenmit
DM niedriger (p = 0,001 bzw. p = 0,029). Die
durchschnittliche CIMT war bei Patientenmit
DM vom Typ 2 signifikant höher als bei den
anderen Teilnehmern (p = 0,047).
Schlussfolgerung. Im Vergleich zu gesunden
Kontrollen und der Gruppe mit DM war die
Lp-PLA2-Aktivität in der Gruppe mit rheuma-
toider Arthritis nicht erhöht. Dieses Ergebnis
steht möglicherweisemit niedrigeren Werten
für die Krankheitsaktivität bei Patientenmit
rheumatoider Arthritis in Zusammenhang.

Schlüsselwörter
Krankheitsaktivität · Arteriosklerose · Arthritis ·
Glukose · Gesund

patients was lower than in the normal
population (used HDL-related Lp-PLA2
activity) and this decrease was parallel
for HDL2 and HDL3 subtypes and more
evident in active disease. It’s a disadvan-
tage that we were not able to test oxLDL,
anti-oxLDL levels, or lipoprotein sub-
types. A decrease in Lp-PLA2 activity
in RA patients was ascertained. On
the contrary, a meaningful increase was
expected in Lp-PLA2 levels, like in the
diabetics group. In our study, Lp-PLA2
activity was lower in the RA group than
in diabetics and similar to that of healthy
controls group (p =0.005). Comparison
of the diabetics group and healthy con-

trols showed higher Lp-PLA2 activity in
the DM group, but the results were not
statistically meaningful (p: 0.059). This
can be explained by lower total choles-
terol and LDL-cholesterol levels in RA
patients. In addition, LDL-cholesterol
levels were higher in the healthy con-
trol group than in the RA group. Lower
LDL-cholesterol levels in the RA patients
might be associatedwith hydroxychloro-
quine therapy. 80% of patients with RA
used hydroxychloroquine.

The heterogeneity of lipid levels of
healthy controls and the small number
of participants are weak aspects of our
research. The healthy group’s lipid pro-

file heterogeneity may be one of the rea-
sons why no significant difference was
found between RA patients’ and healthy
controls’ Lp-PLA2 activity. A study on
patients with increased disease activity
and homogeneous LDL-cholesterol pro-
files consisting of measurements before
and after therapy might provide better
results. Furthermore, when compared
to previous studies we couldn’t find the
expected elevation in Lp-PLA2 activity
and CIMT measurements. That can be
explained by lower average DAS28, short
disease duration, and average age values
in RA group.
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Table 1 The demographical data andbiochemical results of the subjects

– RA
N = 25

DM
N = 20

H
N = 20

p-value

Age (years) 45.3 ± 10.1 47.8 ± 10.3 39.8 ± 8.3 >0.05

Gender (F/M) 21/4 (84/16%) 16/4 (80/20%) 16/4 (80/20%) >0.05

Duration of
disease (years)

5.1 ± 5.8 5.2 ± 5.2 – –

Lp-PLA2 activity
(ng/min/mL)

15.1 ± 6.2 20.6 ± 6.2 16.50 ± 4 <0.01a

CIMT (mm) 0.55 ± 0.1 0.59 ± 0.1 0.485 ± 0.1 >0.05

CRP (mg/L) 8.6 ± 10.2 3.7 ± 1.5 3.3 ± 1.2 0.011

ESR (/hour) 17.8 ± 17.6 14.9 ± 7.3 10.2 ± 6.1 >0.05

Total cholesterol
(mg/dl)

161.7 ± 39.5 199.9 ± 40.2 169.2 ± 21.2 0.02

LDL-cholesterol
(mg/dl)

90.7 ± 35.1 128.6 ± 36.7 102.2 ± 19.5 <0.001b

Triglyceride
(mg/dl)

97.8 ± 50 176.3 ± 143.6 124.4 ± 102.1 0.043

HDL-cholesterol
(mg/dl)

47.5 ± 16.5 42.6 ± 8.4 44.3 ± 11.6 >0.05

Fasting glucose 88.4 ± 20.9 172.4 ± 65.9 92.7 ± 8.3 <0.05

HbA1c – 8.3 ± 2.1 – –

BMI 25.9 ± 6.4 28.9 ± 4.6 26.5 ± 4.2 >0.05

DAS28 2.61 ± 0.8 – – –

HAQ 0.455 ± 0.4 – – –

RA rheumatoid arthritis, DM diabetes mellitus, H healthy; CIMT carotid intima media thickness,
Lp-PLA2 activity lipoprotein-associated phospholipase A2 activity,CRP C-reactive protein, ESR ery-
throcyte sedimentation rate,HbA1c hemoglobin A1c, BMI bodymass index,DAS28Disease Activity
Score, HAQ Health Assessment Questionnaire
aSignificantly meaningful difference in DM group compared with healthy controls and RA patients
bSignificant difference between RA and DM groups

Conclusion

Lp-PLA2 activity inRApatientswas sim-
ilar to that of the healthy control group
but lower than in diabetics. No associa-
tion was determined between CIMT and
Lp-PLA2 activity, which may be associ-
ated with the fact that our RA patients
had inactive disease andwereunder ther-
apy. On theotherhand, Lp-PLA2activity
was higher in the diabetic group. Lp-
PLA2 activity and CIMT can be useful
parameters for determining the tendency
for atherosclerosis in RA patients. Mea-
suring these parameters before and after
treatment in patients with active disease
will give much more valuable informa-
tion. In the near feature, we think it can
be done with a large cohort.

Corresponding address

C. Bes, M.D.
Medical Faculty Department of Rheumatology,
Abant Izzet Baysal University
Bolu, Turkey
cemalbes@hotmail.com

Compliance with ethical
guidelines

Conflict of interest. C. Bes, S. Gürel, G. Buğdaycı,
O. Dikbaş, andM. Soydeclare that theyhave no com-
peting interests.

All procedures performed in studies involvinghuman
participantswere in accordancewith the ethical stan-
dards of the institutional and/or national research
committee andwith the 1964Helsinki declaration and
its later amendmentsor comparable ethical standards.
Informed consentwas obtained fromall individual
participants included in the study.

References

1. del Rincon I, O’Leary DH, FreemanGL, Escalante A
(2007) Acceleration of atherosclerosis during the
course of rheumatoid arthritis. Atherosclerosis
195(2):354–360

2. SolomonDH, Karlson EW, RimmEB, Cannuscio CC,
Mandl LA, Manson JE et al (2003) Cardiovascular
morbidityandmortality inwomendiagnosedwith
rheumatoidarthritis. Circulation107:1303–1307

3. Celermajer DS (1998) Noninvasive detection of
atherosclerosis. NEngl JMed339(27):2014–2015

4. HolvoetP, CollenD (1998)Oxidationof lowdensity
lipoproteinsinthepathogenesisofatherosclerosis.
Atherosclerosis137(Suppl):S33–S38

5. McMahon M, Grossman J, FitzGerald J, Dahlin-
Lee E, Wallace DJ, Thong BY et al (2006)
Proinflammatory high-density lipoprotein as
a biomarker for atherosclerosis in patients with
systemic lupus erythematosus and rheumatoid
arthritis. ArthritisRheum54(8):2541–2549

6. Kim SH, Lee CK, Lee EY, Park SY, Cho YS, Yoo
B, Moon HB (2004) Serum oxidized low-density
lipoproteins inrheumatoidarthritis. Rheumatol Int
24(4):230–233

7. Dada N, Kim NW, Wolfert RL (2002) Lp-PLA2: an
emerging biomarker of coronary heart disease.
ExpertRevMolDiagn2(1):17–22

8. MacPhee CH, Moores KE, Boyd HF, Dhanak D, Ife
RJ, Leach CA et al (1999) Lipoprotein-associated
phospholipase A2, platelet-activating factor
acetylhydrolase,generates twobioactiveproducts
during the oxidation of low-density lipoprotein:
use of a novel inhibitor. Biochem J 338(Pt
2):479–487

9. Aarsman AJ, Neys FW, Van den Bosch N (1991)
Catabolism of platelet-activating factor and its
acyl analog. Diffrentiation of the actvities of
lysophospholipase and platelet-activating factor-
acetlyhydrolase. Eur JBiochem200:197–193

10. Fuchs HA, Sergent JS (1997) Rheumatoid arthritis:
the clinical picture. In: KoopmanWJ (ed) Arthritis
and allied conditions, 13th edn. Williams and
Wilkins,Pennsylvania,pp1041–1070

11. Gong HP, Du YM, Zhong LN, Dong ZQ, Wang X,
MaoY,LuQH(2011)Plasma lipoprotein-associated
phospholipase A2 in patients with metabolic
syndrome and carotid atherosclerosis. Lipids
HealthDis10:13

12. Gomes MB, Cobas RA, Nunes E, Castro-Faria-
Neto HC, da Matta MF, Neves R, Tibirica E (2009)
PlasmaPAF-acetylhydrolaseactivity, inflammatory
markers and susceptibility of LDL to in vitro
oxidation inpatientswith type1diabetesmellitus.
DiabetesResClinPract85(1):61–68

13. Nelson TL, Kamineni A, Psaty B, CushmanM, Jenny
NS, Hokanson J, Furberg C, Mukamal KJ (2011)
Lipoprotein-associated phospholipase A2 and
futureriskofsubclinicaldiseaseandcardiovascular
events in individuals with type 2 diabetes:
the Cardiovascular Health Study. Diabetologia
54(2):329–333

14. Hatoum IJ, Hu FB, Nelson JJ, Rimm EB (2010)
Lipoprotein-associatedphospholipaseA2 activity
and incident coronary heart disease amongmen
and women with type 2 diabetes. Diabetes
59(5):1239–1243

15. Theodorou DJ, Theodorou SJ, Resnick D (2003)
Imagingof rheumatoidarthritis. In: HochbergMC,
Sılman AJ, Smolen JS,WeinblattME,WeismanMH
(eds)Rheumatology.Mosby,St. Louis,pp765–780

Zeitschrift für Rheumatologie 4 · 2018 333



16. Lourida ES, Georgiadis AN, Papavasiliou EC,
Papathanasiou AI, Drosos AA, Tselepis AD (2007)
Patients with early rheumatoid arthritis exhibit
elevatedautoantibody titers againstoxidized low-
density lipoprotein and exhibit decreased activity
of the lipoprotein-associated phospholipase A2.
ArthritisResTher9(1):R19

17. Hilliquin P, Houbaba H, Aissa J, Benveniste J,
Menkes CJ (1995) Correlations between PAF-
acether and tumor necrosis factor in rheumatoid
arthritis. Influence of parenteral corticosteroids.
ScandJRheumatol24(3):169–173

18. TselepisAD,ElisafM,BesisS,KarabinaSA,Chapman
MJ, Siamopoulou A (1999) Association of the
inflammatory state in active juvenile rheumatoid
arthritis with hypo-high-density lipoproteinemia
and reduced lipoprotein-associated platelet-
activating factor acetylhydrolase activity. Arthritis
Rheum42(2):373–383

In eigener Sache

Rubrik „Bild und Fall“:
Stellen Sie Ihren interessanten Fall dar!

Eindrucksvolle Fallbeispiele – kompakt und strukturiert dargestellt

Haben Sie einen interessanten Fall, ungewöhnliche Krankheits- oder Behand-
lungsverläufe? Teilen Sie Ihre Erfahrung und werden Sie Autor für die Zeitschrift
für Rheumatologie und schreiben Sie einen kurzen Beitrag über Ihren Fall für uns!

Die Rubrik „Bild & Fall“ zeigt anhand kurzer Fallbeispiele der
klinischen Praxis Fallstricke der Diagnostik und ungewöhnliche Krank-

heits- und Behandlungsverläufe.

Die Besonderheit ist die Gliederung der Beiträge in

1. eine kurze Falldarstellungmit Anamnese und klinischemBefund und
2. die Diagnosestellungmit ausführlicher Erläuterung.

Erst im zweiten Teil werden Therapie und Verlauf des speziellen
Falls dargestellt. Diese besondere Form des Beitrages ermöglicht dem Leser, sich in der

Diagnosestellung zu üben. Außerdem erhält er ganz im Stil der klassischen Kasuistik durch
die Vorstellung und Diskussion konkreter Fälle umsetzbare Hinweise zum diagnostischen und

therapeutischen Vorgehen.

Folgende Checkliste hilft Ihnen bei der Manuskripterstellung:

4 Manuskript in deutscher Sprache
4 Gesamtumfang: ca. 10 000 Zeichen inkl. Leerzeichen
4 Kurzer, prägnanter Beitragstitel

4 Gliederung in Anamnese, Befunde, Diagnose, Verlauf und Therapie, Diskussion
4 Prägnante und möglichst kurze Zwischenüberschriften
4 Fazit für die Praxis
4 3-4Abbildungen pro Beitrag sind erwünscht

Wenden Sie sich an die Redaktion oder die Rubrikherausgeber, wenn Sie einen Beitrag schreiben

möchten, jedoch noch Fragen haben. Wir unterstützen Sie sehr gerne.

Ihren fertigen Beitrag reichen Sie über das Online System „Editorial Manager“ ein:
https://www.editorialmanager.com/zfrh/

Unsere ausführlichen Autorenleitfäden finden Sie unter
www.ZeitschriftfuerRheumatologie.de

Wir freuen uns auf Ihren Beitrag!
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