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i Das Herz bei
rheumatologischen
Erkrankungen

Tab.1 Kardiale Manifestationen bei verschiedenen rheumatischen Erkrankungen

Diagnose Perikarditis Myokarditis Myokard-  DCM Aorten- Mitral- PAH Reiz-
infarkt vitium vitium leitungs-
storung
Rheumatoide Arthritis + + (+)? - - - - (=)
Spondylitis ankylosans - - - - - - - (+)
SLE +++ = + (APS) (+) = ++ (APS) (+) 4b
(+)
Systemische Sklerose + (+) (+) + — —- ++ (+)
Primar systemische Vaskulitiden  (+) ++ + (+) + - - (+)
SLE: Systemischer Lupus erythematodes; APS: Antiphospholipidsyndrom; DCM: dilatative Kardiomyopathie; PAH: pulmonal-arterielle Hypertonie. © Durch Athero-
sklerose als chronischer Krankheitsschaden; ® Kongenitaler AV-Block. (+): seltene; +: mogliche; ++: typische; +++: hdufige Manifestation; —: untypisch
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Geschichte des Churg-Strauss-Syndroms

»EGPA"

2012 Revised International Chapel Hill Consensus Conference Nomenclature of

Vasculitides

Immune Complex Small Vessel Vasculitis
Cryoglobulinemic Vasculitis
IgA Vasculitis (Henoch-Schénlein)
Hypocomplementemic Urticarial Vasculitis
(Anti-C1q Vasculitis)

Medium Vessel V:
Polyarteritis Nodosa |
KawasakiDisease

|

Anti-GBM Disease

ANCA-Associated Small Vessel Vasculitis
Microscopic Polyangiitis

] Granulomatosis with Polyangiitis
' (Wegener’s)
Large Vessel Vasculitis Eosinophilic Granulomataosis with Polyangiitis
(Churg-Strauss)

Takayasu Arteritis
Giant Cell Arteritis

Small vessel vasculitis (SVV)
Antineutrophil cytoplasmic antibody (ANCA )-associated vasculitis
(AAV)

Microscopic polyangiitis (MPA)

Granulomatosis with polvangiitis (Wegener's) (GPA)

Eosinophilic granulomatosis with polyangiitis (Churg-Strauss)

Erstbeschreibung ACR MPO-ANCA CHCC EGPA als HES CSS = EGPA
|, | | |
1951 /7 1990 1991 1994 2010 2013

Arthritis Rheum. 2013 Jan;65(1):1-11



Education in Heart

Cardiac manifestations of rheumatological disease: a
synopsis for the cardiologist

Gautam Sen, ' Patrick Gordon,? Daniel M Sado @ '

Vaskulitis Kardiale Mitbeteiligung

Klein-Gefass-Vaskulitis (SVV) >
- GPA/ MPA/ EGPA >
>
Mittel-Gefass-Vaskulitis >
- PAN, Kawasaki >
>

Grossgefass-Vaskulitis (LVV) >
- GCA und TAK >
>

>

Ca. 10% Perikarditis
Ca. 2% Myokarditis / Fibrose (MPA)

Arteriosklerose Risiko erhoht !l

Gesamt ca. 5% Pravalenz
Coronare Aneurysmata, Stenosen, Thrombosen

Arteriosklerose Risiko erhoht !l

Coronardissektion (bis 5%)
Aortitis
teils mit Aortenklappeninsuffiziens

Arteriosklerose Risiko erhoht !!

B MJ Sen G, et al. Heart 2021;107:1173-1181. doi:10.1136/heartjnl-2019-316460 C)



Education in Heart

Cardiac manifestations of rheumatological disease: a
synopsis for the cardiologist

Gautam Sen,' Patrick Gordon, Daniel M Sado @

Systemischer Lupus erythematodes (SLE) Ca. 25% Perikarditis

Ca. 10% Myokarditis

Bios 10% Klappen Veranderungen (Libman-Sacks)
Arteriosklerose Risiko 6fach erhoht !!

VVVY

Sjoégren Syndrom Reiz-Leitungsstdérungen

Perikarditis

Y VY

» Arteriosklerose Risiko bis 3fach erhoht !

» Perikarditis bis 15%
» Myokarditis mit Fibrose
» PAH bis ca. 15%

Systemische Sklerose / Myositis

» Arteriosklerose und Mikrovaskuldre Veranderungen

B MJ Sen G, et al. Heart 2021;107:1173-1181. doi:10.1136/heartjnl-2019-316460 C)
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Nephrotisches Syndrom und Rheuma

A"4

VASAS
VASCULITIS
Association
Switzerland

Renale Histopathologie Atiologie

«Minimal Change»-Erkrankung

Idiopathisch

Medikamente

* Nichtsteroidale Antirheumatika, Lithium, Bisphosphonate, Interferon, Rifampicin,

Fokal-segmentale Glomerulo-
sklerose (FSGS)

Glomerulosklerose
Kimmelstiel-Wilson

(MCD) Ampicillin, Impl’ﬂgen
Neoplasien = Lymphom, Th}mom
Primar * 70 % Anti-PLAZR-Antikorper
* Anti-THSD7A-Antikdrper (10% der Anti-PLAZR-negativen Formen)
Neoplasien B Solide Tumoren (Lunge, Kolon, Mamma), Lymphome
* Hepatitis B (selten auch Hepatitis C)
Infekte * Bakteriell (Lues
::::;bmnﬁse Naphiopathie . Wurmerkrinkun)gen (Filariasis, Schistosomiasis, Bandwurm)

* Malaria

Medikamente

B NSAR, Penicillamin, Gold, Captopril

Autoimmunerkrankungen/
andere

« Systemischer Lupus erythematodes (Lupus-Nephritis ISN/RPS-Klasse V), IgG4-Er-
krankung, Sarkoidose, Sjégren-Syndrom

= Al ion/« 5 i 2
Idiopathisch
* Bislang mehr als 50 betroffene Gene beschrieben
T P s R e )
& = DEI RNUETN meist Mutauon im Nepnrirn- oder roaocin-vern
Genetisch

+ Bei Adoleszenten/Erwachsenen meist im Apha-actinin-4-, TRPC6-, INF2- oder
MYOE1-Gen

Glomerulare Hyperfiltration

+ Verminderte Nephronmasse (Friihgeburt, renale Dysplasie, Einnierigkeit)
* Adipositas

* Diabetes mellitus

 Zyanotische Herzvitien

Virale Infekte

Drogen/Medikamente

+ HIV, Cytomegalovirus, Parvovirus B19

*+ Heroin, Lithium, Bisphosphonate (Pamidronat), Calcineurininhibitoren, Interferon,
anabole Steroide

Andere Schadigung

Diabetische Nephropathie

+ Arterielle Hypertonie, Alport-Syndrom, Refluxnephropathie

* Diabetes mellitus

Serum-Amyloid A (SAA)

146 mg/L (Norm <6.4 mg/L)

Glomeruldre
Amyloiddeposition

Tab. 2: Die hiufigsten Ursachen des nephrotischen Syndroms und deren Atiologie

Systemische Amyloidose

* AA-Amyloidose

- Rheumatoide Arthritis, M. Crohn, Bronchiektasen, familidres Mittelmeerfieber
* AL-Amylaoidose

- Myelom, monoklonale Gammaopathie
* Hereditare Formen

- Transthyretin-Mutation

Quelle: www.universimed.com
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Rk AA-Amyloidose

VASAS
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gk [ Uptake by mononuclear
inflammatory |_|-
diseases ‘ phagocytes
\ e ] [Glymsaminnglynans|

Increased IL-1,

e "

Y
T

A
DO WP | ]

roteclytic
SAAT gene P ; HE
promoter mutation | Proceoeg R

Obici L AA amyloidosis without systemic inflammation: when clinical evidence validates predictions of experimental medicine. Kidney Int.
Deutsche Gesellschaft fir Amyloid-Krankheiten

DIAGNOSE
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Atiologie der AA-Amyloidose N

2% 2%
3% 3% B RA, PsoA
. | sollA, JIA
® Auto-Inflammatorische
Syndrome ® CED (Crohn, Colitis)
m Spondyloarthritis
B Rheumatische und andere iscld
entziindliche Erkrankungen W COPD-Mucoviscidose
m PMR, RZA
= 'd":’pat,h'SChe g u chronische Infekte
Amyloidose
m Akne, Urticaria
© Tuberdse Sklerose
m CVID
Grunderkrankungen bei 135 Patienten mit AA-Amyloidose (Amyloidosezentrum Heidelberg) Rheumatologische/ entziindliche Erkrankungen bei 67 Patienten mit AA-Amyloidose

In 30 % der Falle kann keine zugrunde liegende entziindliche Erkrankung eruiert werden

Blank N, Hegenbart U, Schonland S. Ursachen und Therapie der systemischen AA-Amyloidose Z Rheumatol. 2016
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Autoinflammatorische Syndrome VESE

Switzerland

Spectrum of Autoinflammatory

Syndromes
Autosomal recessive Granulomatous
- Familial Mediterranean fever *Blau syndrome
. HyperlgD (HIDS) Early onset sarcoidosis

- Deficiency IL-1Ra (DIRA)
- Deficiency IL -36R (DITRA)

Other, nongenetic

Familial pustular psoriasis *Marshall (PFAPA) syndrome
+ Majeed syndrome +Systemic JIA / Adult Still’
, *Behget syndrome
Autosomal-dominant Recurrent pericarditis
« TRAPS *Chronic recurrent multifocal
« ECAS osteomyelitis (CRMO)
« Muckle-Wells syndrome :(S}c;r:j?ltzler syndrome

* NOMID/CINCA
* PAPA syndrome

Adspled from Haskes P. Pediatr Clin North Am. 2012 Apr,50(2).447-70 RI]CLI]]] Now

Quelle: www.rhuemanow.com und www.ling-app.com und www.officeguycartoons.com
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Familiares Mittelmeerfieber VE i

Switzerland

BACKGROUND DIAGNOSIS
* HEREDITARY AUTOINFLAMMATORY #* TEL-HASHOMER DlAGNOSTiC. CRITERIA
DISORDER AFFECTING THOSE of * BLOOD TESTS = :
MEDITERRANEAN & MIDDLE
EASTERN ORIGIN #* GENETIC TESTING %

CAUSES 0o

* AUTOSOMAL RECESSIVE MUTATION
~ MEFV GENE on CHROMOSOME 16, ENCODING PYRIN
~ ABOUT 10% HAVE NO IDENTIFIABLE MUTATIONS in

SIGNS & SYMPTOMS MEFV GENE

* RECURRENT FEVERS # g%l’éﬁ :EJ'}?E%NQL DOMINANT TRANSMISSIONS

* INFLAMMATION ~ MOST SEVERE PHENOTYPIC MANIFESTATION of FMF
~ CHEST. ABDOMEN, or JOINTS LINKED to MGV & MGBOI MUTATIONS

* HEADACHES ‘ Q

* RASHES

# ONSET BEFORE 20 YO0 TRE'“TMENT

* EPISODES LAST 2-HHRS & UP ¥ PREVENT KIDNEY FAILURE:
to 4 DAYS « COLCHICINE

~ IL-1 INHIBITORS

Quelle: www.osmosis.org
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Familiares Mittelmeer-"fieber AY4 oo

Fig. 2 Clinical features of o | | | |
children with FMF in the ) 7
Clinic-ESPED survey (nl=100; e
homorygous r=4, compound n
heterozygous n=>50, complex E Peibonitis
heterozygous n=6; the hetero- 8
#ygous group #=22 is not in- E Vomiting
cluded in this figure)
Diarrhoea
il Arthralgia
=
o - -
st Fieber muss nicht
" ) i hand in!
immer vornanaen sein :
3 Intermittent
:
4.7 days
|
> 7 days l &
. Pleuritis -
£
Chest pain 5
1
Ta Exantherna T
m
g
= E Myalgia 4
|
Headache - 7
B
2 e l
Conjunclivitis 1
T Lymphadenopathy - o
¥
8 Trigger factors 1 3

1] 10 20 30 40 50 60 10 80

Lainka E et al. Familial Mediterranean fever in Germany: epidemiological, clinical, and genetic characteristics of a pediatric population. Eur J Pediatr.
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Genetische Abklarung FMF

v VASAS
i ‘ VASCULITIS
Association

Switzerland

Fig. 1 Origin of children with
FMF in the Clinic-ESPED sur-
vey (nl =122}

Arici ZS, et al. Evaluation of E148Q and Concomitant AA Amyloidosis in Patients with Familial Mediterranean Fever. J Clin Med. 2021
Lainka E et al. Familial Mediterranean fever in Germany: epidemiological, clinical, and genetic characteristics of a pediatric population. Eur J Pediatr.

B Turkey (n=92)

8 Lebanon (n=8)

B Armenia/Sweden [n=2)
® Armenia (n=2)

mIran (n=2)

B Greece/Turkey (n=2]

B 5pain (n=1)

| Pakistan (n=1}

» Morocoa (n=1)

= arerbaifan [n=1)

n Greace (ne1)

» Afghanistan {n=1)

» GermanyTurkey (n=1)

= Kazakstan/Cavcasus [n=1)

Macedonia/Serbia (n=1)

= Unknown [n=5)

M694V
61%
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Inflammasome
formation Pro-IL-1B

Fever
_ Serositis
Z, Jointpain _x

/IL 1 receptor

Mutation in binding
MEFV gene =

Anak&j s!

Canakinumab . Biocks IL-1 1 SAA I
v receptor binding

Prevenis Amyloidosis
inflammasome may cause
formation renal damage

Arnold Lee et al. Anakinra in familial Mediterranean fever: a profile of its use Drugs&Therapy Perspectives 2021
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Rk Colchizin und CVD i

Switzerland

neutrophil
colchicine

0 :
@ ° 9 NLRP3 inflammasome @
o9 @
® g0 @ @ microtubules

vascular endothelial cell IL-1 B

o

i i IL-6

Ischemic Stroke

Atherosclerosis

Mpyocardial Infarction

Heart Failure




v e Colchizin und ASCVD \/

VASAS
VASCULITIS
Association
Switzerland

Colchicine in atherosclerotic Heart
cardiovascular disease

Bradley Tucker @ ,"* Neil Goonetilleke,® Sanjay Patel @ ,"* Anthony Keech @

Table 2  Efficacy of colchicine in the completed cardiovascular outcome trials

MACE CV death Non-CV death All-cause death

Colchicine Placebo Colchicine Placebo Colchicine Placebo Colchicine Placebo
Trial Eventsitotal (%) Events/total (%) Events/total (%) Events/total (%) events/total (%) Events/total (%) Events/total (%) Events/total (%)
LoDoCo2” 115/2762 (4.2%)  157/2760 (5.7%)  20/2762 (0.7%)  25/2760 (0.9%) 53/2762 (1.9%) 35/2760(1.3%) 73/2762 (2.6%) 60/2760 (2.2%)
COoPs® 12/396 (3.0%) 16/399 (4.0%) 3/396 (0.8%) 1/399 (0.3%) 5/396 (1.3%) 0/399 (0.0%) 8/396 (2.0%) 1/399 (0.3%)
coLcot 1112366 (4.7%)  130/2379 (5.5%) 20/2366(0.8%) 24/2379 (1.0%)  23/2366 (1.0%) 20/2379(0.8%)  43/2366 (1.8%) 4412379 (1.8%)
LoDoCo™ 121282 (4.3%) 25/250 (10.0%) 0/282 (0.0%) 4/250 (1.6%) 5/282 (1.8%) 5/250 (2.0%) 5/282 (1.8%)}) 9/250 (3.6%)
Deftereos'™  — = 1/112 (0.9%) 1110 (0.9%) 0/112 (0.0%) 0/110 (0.0%) 17112 (0.9%) 1110 (0.9%)
Total 250/5806 (4.3%)  328/5788 (5.7%)  44/5918 (0.7%)  55/5898 (0.9%) 86/5918 (1.5%) 60/5898 (1.0%) 130/5918 (2.2%)  115/5898 (1.9%)

P value 2p=0.005 2p=0.339 2p=0.060 2p=0.726
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Back to the case AY4 oo

Inflammasome
formation Pro-IL-1p

/IL 1 receptor
binding ﬂ
rﬂcBalgfctst:ilﬁ;ing :TSM

Prevenis Amyloidosis
inflammasome may cause
formation renal damage

Mutation in
MEFV gene

Colchicine
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Das Heerfordt-Syndrom (Febris uveoparotidea) wurde nach

dem danischen Ophthalmologen Christian Frederick Heerfordt
(* 1871, T 1953) benannt und ist eine chronische Entziindung
der Ohrspeicheldruse (Parotis) und der Tranendruse.

HEERFORDT'S SYNDROME

Aka Uveoparotid Fever.
Rare manifestation of sarcoidosis.

Clinical Features:

Parotid gland
enlargement

Uveitis .

Facial nerve palsy

Fever

Abbildung: www.dbmc.com Satoh Fhsntoogl

SKRIPTUM

Mit Genehmigung von Prof. R. Bergner /LU RHEUMATOLOGIE



% Stadtspital Ziirich i v VASAS
Extrapulmonale Sarkoidose S

Switzerland

60 B Nonpulmonary sarcoidosis B Pulmonary sarcoidosis
50 4 49.3
Wann an kardiale Sarkoidose denken?
40 -
8 30- Alle kardial screenen?
o
o

CHEST 2018; 154(2):349-356



A Phanotypen der Sarkoidose

\V4

VASAS
VASCULITIS
Association
Switzerland

2 o
m e Cluster 2: Auge-Herz-Haut-ZNS
bl .
1 AL Cluster 3: Muskuloskelettal-Haut
G uster 3: Muskuloskelettal-Hau
e
%“-\' . .
*s N, Cluster 4: Pulmonal-Lymphknoten
Ot == mimm e g 0® @_‘?'_' ::J _______________
et Cluster 5: Extrapulmonal
: ’'e @0
- i TR
| i I [
-1 0 1 2

Schupp JC et al. Phenotypes of organ involvement in sarcoidosis. Eur Respir J. 2018



% Stadtspital Ziirich

Kardiale Sarkoidose m
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Tab.1 Klinische Manifestationen bei kar-

dialer Sarkoidose und ihre Pravalenz[10,

13-20]

Klinische Manifestation Pravalenzin
Studien (in %)

AV-Block 26-62

Schenkelblock 12-61

Supraventrikuldre Tachy-  0-15

kardie

Ventrikuldre Tachykardie ~ 2-42

Herzinsuffizienz 10-30

Plotzlicher Herztod 12-65

Skowasch, D., Gaertner, F., Marx, N. ef al. Diagnostik und Therapie der kardialen Sarkoidose. Kardiologe 2020
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Kardiale Sarkoidose - Screening

r -
Clinical suspicion for cardiac sarcoidosis
+ Known extra cardiac sarcoicosis:

= If symptoms: frequent palpitations/
lightheadedness/syncope

= If signs: EKG abnormalities or cardiac
imaging with reduced LVEF, focal
aneurysms/basal septal wall thinning

* No kncwn sarcoidosis:

—Heart block (22” AV block type 2) in
a young individual

- Unexplained ventricular tachycardia

Normal CMR Inconclusive CMR
(Normal EF, no WMA, [-] LGE) (Nonspecific LGE)

- Cardlac PET FDG

Helpful tests to consider in individuals with suspected cardiac sarcoidosis:
* 12-lead ECG {in all)
= Ambulatory ECG monitoring if palpitations, lightheadedness, or syncope
* Echocardiogram -- to assess polential cardiac invelvemnent
(note: normal echo does not rule out cardiac sarcoidosis)
= Evaluation for coronary artery disease (CCTA or invasiva angiography) it

D areas of scar or perfusion/metabalism mismatch on nuclear imaging

with gadolinium

Low clincal
suspicion for GS

l

High clinical
suspicion for C8

No evidence of ECS

guide decision making

( Cardiac sarcoidosis ¢ v g i
i'E"‘,:“f:"r oth Normal Cardiac PET Inconclusive PET consistent with Evaluate for
cais0s for the cardiac (No FOG uptake; Gardiac PET active CS —»| extracardiac
findings no perfusion defects) {Nonspecific FOG uptake] | | {~focal FDG/+ parfusion dlect) sarcoidosis ECS s
s :‘vg“"';.:':‘:";m::“?vﬁ.l Low clinfcal suspicion for CS ” praset
evidonce
retesting particularly Evaluate for altemative E"“;T:rz;;‘:'“"j‘“ sarcoidosis of ECS
Gl Ao o s g + Obtain high-reaclution cheat CT Probablo CS or
s I:urcu-iumh (e scar wilh « If pulmonary findings, consider Highly Probable CS
i bronehoscopy with bronchoalveolar uwdmu on clinical
[ Unlikely CS ]4 ey [ MORNIM Infahiiion lavage and endobronchial biopsy and imaging findings
E » Evaluate other organ systems for (soe Figure 3 for
| No indication H SRICHI0SIS and po-snTa| DIy stes treatment if inflammation
immunosuppression H v Y is present)
sttt dviedimadd ’
: Evaluate for Consider — :
Low chinical | : If diagnosis is by CMR alone,
susp-\cﬂ:ntr‘o‘:%; (] exiracardiac sarcoidosis } { srdomyacarie biopey consider cardiac PET FDG to
H

Reevaluate the overall case

)

ECS is present
Mistology positive

Higtology negative

Circulation May 2024
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Kardiale Sarkoidose - Screening 'V s

Phenotypes FDG PET Typical Presentation

X - —
Focal septal FDG
uptake with or Heart block
without
corresponding LGE 350

Y 300
B Heart block © 250
Multifocal LGE and g
FDG uptake in a Ventricular arrhythmias S 200
pattern consistent E
with cardiac LV systolic dysfunction fg 150
sarcoidosis -

S 100

o
. : . T 50
Multifocal LGE in a Ventricular arrhythmias =
pattern consistent 0 =
with cardiac LV systalic dysfunction 1991-1995 1996-2000 2001-2005 2006-2010 2011-2015 2016-2020
sarcoidosis without Years
FDG uptake
D
LGE or FDG uptake Miscellaneous, including Figure 1 Incident cases of clinically manifest cardiac sarcoidosis (CS)
in a pattern NOT other presentations, such
consistent with as palpitations, dyspnea,
cardiac sarcoidosis dizziness, ventricular

ectopy

Figure 1. CMR and corresponding PET findings by progression of disease.

Cheng RK et al. Diagnosis and Management of Cardiac Sarcoidosis: A Scientific Statement From the American Heart Association Circulation. 2024
Lehtonen J et al Cardiac sarcoidosis: phenotypes, diagnosis, treatment, and prognosis. Eur Heart J.
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Kardiale Sarkoidose - Therapie Vs

Heart failure

Rhythm control management
« Anti-arrhythmic « Medication
b medication - CRT
- Device implantation . Cardiac
S Catheter transplantation

ablation

MDT-guided )
treatment ’

decisions

Immunosuppression

- Corticosteroids
- Steroid sparing agents
- Anti-TNF medication
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As indicated by cardiology consult

Methotrexate

Azathioprine

Leflunomide
Mycophenolate mofetil

Switch to different
second-line agent if
significant GC side-effects OR
continued disease OR relapse

Methotrexate

Azathioprine

Leflunomide
Mycophenolate mofetil

Quality of evidence codes:

Continued disease
OR relapse

A
Infliximab*
Adalimumab*

Current practice |

Therapeutic decision codes:

Cyclophosphamide

EURDPEAN RESPIRATORY JOURMNAL
ERS OFFICIAL DOCUMENTS

RP. BAUGHMAN ET AL

Eur Respir J 2021; 58 2004073 ERS clinical practice guidelines on treatment of sarcoidosis



Traditional

cardiovascular
Systemic risk factors Local
inflammation inflammation

Coronary artery
disease

% | H
Acute pericarditis

Atherosclerosis
Chronic pericarditis

Angina pectoris

Infarctus cordis
Myocardial disease

Arrythmias

-

Ventricular
Supraventricular
Block

Myocarditis
Fibrosis 1

Cardiac dysfunction
Diastolic dysfunction
Systolic dysfunction

v

( Heart failure |

RA —
eine Systemerkrankung

Schwartz T, ef al. AMD Open 2016;2:e000291. doi:10.1136/rmdopen-2016-000291
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Cumulative Incidence des primaren Endpunktes

B Primary End Point with Canakinumab, 150 mg, vs. Placebo
2571 Hazard ratio, 0.85 (95% Cl, 0.74—0.98)
100+
2o P-0.021
S5 804 ol Placebg_ " Signifikante Senkung
g
5 .E 104 - 1 1
Té £ 607 ~"~"Canakinumab, 150 mg von CV E re Ign ISSen
o
= = 5_ L]
A durch die IL1 Blockade
L 0-r | T | T 1
gE 0 1 2 3 4 5
6 o 204
0 I T I I 1
0 1 2 3 4 5
Years
No. at Risk
Placebo 3344 3141 2973 2632 1266 210
) ™e NEW ENGLAND
Canakinumab 2284 2151 2057 1849 907 207 Ridker PM et al. N Engl J Med 2017;377:1119-1131 |k JOURNAL of MEDICINE




