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§  Risiko	und	Risikoreduk>on	
	
§  Neue	Leitlinien	
	
§  Altbekanntes	und	Neues	

HFH	13.	Oktober	2015	

was	erwartet	Sie	heute?	
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Das	Hauptziel	bei	der	Behandlung	von	
Hypertonikern	ist	die	RedukFon	des	
kardiovaskulären	Gesamtrisikos	

§  dies	erfordert	sowohl	die	Senkung	des	Blutdrucks	als	auch	die	
Therapie	aller	zusätzlicher	Risikofaktoren	

§  deshalb	ist	grundsätzlich	eine	RisikostraFfizierung	notwendig	
(auch	bei	normalem	Blutdruck)	

§  eine	Besprechung	des	Gesamtrisikos	ist	besser	als	eine	
einsei>ge	Fixierung	auf	die	Blutdruckwerte	
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§  Sind	die	Werte	regelhaY	unter	140/90	
§  und	bestehen	keine	weiteren	RF	oder	
kardiovaskulären	Erkrankungen	ist	die	Pa>en>n/
der	Pa>ent	gesund	!	

§  Kontrolle	alle	5	Jahre	
§  Aus	den	Begriffen	Op>mal	/	Normal	/	
Hochnormal	oder	gar	Prähypertonie	ergeben	sich	
i.d.R.	keine	Konsequenzen	
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Risikostratefizierung	

§ Mann/Frau	
§  Alter	
§  Raucher	
§ Manifeste	Arteriosklerose	
§  Familienanamnese	
§  An>hypertensiva	
§  Systolischer	Blutdruck	
§  Gesamtcholesterin	
§  HDL-Cholesterin	
§  Diabe>ker	
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10-Jahres-Risiko	
Herzinfarkt	oder	Schlaganfall	

§  60-jähriger	Mann	

§  Blutdruck	150/80	

§  Raucher	

§  Gesamtcholesterin	260	(HDL	35)	mg/dl	
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10-Jahres-Risiko	Herzinfarkt	oder	
Schlaganfall:	
60-jähriger	Mann;	Blutdruck	150/80;	
Raucher;	
Gesamtcholesterin	260	(HDL	35)	mg/dl	

A.  	5	%	
B.  10	%	
C.  30	%	
D.  50	%	
E.  70	%	
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10-Jahres-Risiko	
Herzinfarkt	oder	Schlaganfall	

§  45-jährige	Frau	
§  Blutdruck	175/100	

§  Nichtraucherin	

§  Gesamtcholesterin	245	(HDL	40)	mg/dl	

§  Posi>ve	Familienanamnese	
HFH	13.	Oktober	2015	

Fallbeispiel	
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TED	-	10-Jahres-Risiko	Herzinfarkt	oder	Schlaganfall	
	
10-Jahres-Risiko	Herzinfarkt	oder	
Schlaganfall:	
45-jährige	Frau	Blutdruck	175/100;	Nichtraucherin;		
Gesamtcholesterin	245	(HDL	40)	mg/dl;	
posiFve	Familienanamnese	
	 A. 5	%	
B. 10	%	
C.  20	%	
D. 50	%	
E.  60	%	
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TED	-	10-Jahres-Risiko	Herzinfarkt	oder	Schlaganfall	–	
	
RR	behandelt	
60-jähriger	Mann;	Blutdruck	150/80;	Raucher;		
Gesamtcholesterin	260	(HDL	35)	mg/dl	
Risikosenkung	von	30	%	auf:	
	
A. 25	%	
B. 20	%	
C.  15	%	
D. 10	%	
E.  		5	%	
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TED	-	10-Jahres-Risiko	Herzinfarkt	oder	Schlaganfall	–	RR	behandelt	
	
	

RR	behandelt	
45-jährige	Frau;	Blutdruck	175/100;	
Nichtraucherin;	
Gesamtcholesterin	245	(HDL	40)	mg/dl;	
posi>ve	Familienanamnese	
Risikosenkung	von	5	%	auf:	

	A. 4	%	
B. 3	%	
C.  2	%	
D. 1	%	
E.  0	%	
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Die	NNT	=	Number	Needed	To	Treat	

beträgt	im	Beispiel:	

§  bei	dem	60-jährigen	Mann	10	

§  bei	der	45-jährigen	Frau	100	

Obwohl	der	Blutdruck	bei	ihr	viel	höher	ist.			

(Aber	das	Gesamtrisiko	ist	bei	Ihr	sehr	niedrig)	
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Risikorechner	ARRIBA®		
h.p://www.arriba-hausarzt.de	
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Hypertension is the most common condition seen in primary care and leads to myocardial
infarction, stroke, renal failure, and death if not detected early and treated appropriately.
Patients want to be assured that blood pressure (BP) treatment will reduce their disease
burden, while clinicians want guidance on hypertension management using the best scientific
evidence. This report takes a rigorous, evidence-based approach to recommend treatment
thresholds, goals, and medications in the management of hypertension in adults. Evidence
was drawn from randomized controlled trials, which represent the gold standard for
determining efficacy and effectiveness. Evidence quality and recommendations were graded
based on their effect on important outcomes.

There is strong evidence to support treating hypertensive persons aged 60 years or older to a
BP goal of less than 150/90 mm Hg and hypertensive persons 30 through 59 years of age to a
diastolic goal of less than 90 mm Hg; however, there is insufficient evidence in hypertensive
persons younger than 60 years for a systolic goal, or in those younger than 30 years for a
diastolic goal, so the panel recommends a BP of less than 140/90 mm Hg for those groups
based on expert opinion. The same thresholds and goals are recommended for hypertensive
adults with diabetes or nondiabetic chronic kidney disease (CKD) as for the general
hypertensive population younger than 60 years. There is moderate evidence to support
initiating drug treatment with an angiotensin-converting enzyme inhibitor, angiotensin
receptor blocker, calcium channel blocker, or thiazide-type diuretic in the nonblack
hypertensive population, including those with diabetes. In the black hypertensive population,
including those with diabetes, a calcium channel blocker or thiazide-type diuretic is
recommended as initial therapy. There is moderate evidence to support initial or add-on
antihypertensive therapy with an angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker in persons with CKD to improve kidney outcomes.

Although this guideline provides evidence-based recommendations for the management of
high BP and should meet the clinical needs of most patients, these recommendations are not
a substitute for clinical judgment, and decisions about care must carefully consider and
incorporate the clinical characteristics and circumstances of each individual patient.
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Leitlinie	für	die	Hochdruckbehandlung	
(erarbeitet	von	einem	«Joint	Na>onal	
Commi.ee»,	sogen.	JNC8)		
	
teilweise	übernommen	von:	

§  European	Society	of	Hypertension	(ESH)	
§  European	Society	of	Cardiology	(ESC)	
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Veränderung	des	LebenssFls	
ist	das	wich>gste	

aber	auch	das		größte	Problem	

§  Erhalten	des	normalen	Körpergewichtes	oder	
Gewichtsreduk>on	bei	Adipositas	/	Übergewicht	(?)	

§  Steigerung	der	körperlichen	AkFvität	
§  Einhaltung	von	diäte>schen	Empfehlungen	für	eine	
»Herzgesunde	Ernährung«	

§  Nur	mäßiger	Konsum	von	Alkohol	und	keine	
Zigaregen	

§  Nicht	zusalzen	
HFH	13.	Oktober	2015	 18	
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thresholds, goals, and medications in the management of hypertension in adults. Evidence
was drawn from randomized controlled trials, which represent the gold standard for
determining efficacy and effectiveness. Evidence quality and recommendations were graded
based on their effect on important outcomes.

There is strong evidence to support treating hypertensive persons aged 60 years or older to a
BP goal of less than 150/90 mm Hg and hypertensive persons 30 through 59 years of age to a
diastolic goal of less than 90 mm Hg; however, there is insufficient evidence in hypertensive
persons younger than 60 years for a systolic goal, or in those younger than 30 years for a
diastolic goal, so the panel recommends a BP of less than 140/90 mm Hg for those groups
based on expert opinion. The same thresholds and goals are recommended for hypertensive
adults with diabetes or nondiabetic chronic kidney disease (CKD) as for the general
hypertensive population younger than 60 years. There is moderate evidence to support
initiating drug treatment with an angiotensin-converting enzyme inhibitor, angiotensin
receptor blocker, calcium channel blocker, or thiazide-type diuretic in the nonblack
hypertensive population, including those with diabetes. In the black hypertensive population,
including those with diabetes, a calcium channel blocker or thiazide-type diuretic is
recommended as initial therapy. There is moderate evidence to support initial or add-on
antihypertensive therapy with an angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker in persons with CKD to improve kidney outcomes.

Although this guideline provides evidence-based recommendations for the management of
high BP and should meet the clinical needs of most patients, these recommendations are not
a substitute for clinical judgment, and decisions about care must carefully consider and
incorporate the clinical characteristics and circumstances of each individual patient.
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Medikamentöse	Therapie	bei	Personen	über	60	
Jahren	nur	dann	erwägen,	wenn	der	Blutdruck	
über	150/90	mmHg	beträgt	(bei	chronischer	
Nierenerkrankung	und	bei	Diabe>kern:	über	
140/90).	
	
Medikamentöse	Therapie	bei	Personen	unter	60	
Jahren	nur	dann	erwägen,	wenn	der	Blutdruck	
über	140/90	mmHg	beträgt.	
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Hypertension is the most common condition seen in primary care and leads to myocardial
infarction, stroke, renal failure, and death if not detected early and treated appropriately.
Patients want to be assured that blood pressure (BP) treatment will reduce their disease
burden, while clinicians want guidance on hypertension management using the best scientific
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was drawn from randomized controlled trials, which represent the gold standard for
determining efficacy and effectiveness. Evidence quality and recommendations were graded
based on their effect on important outcomes.
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persons younger than 60 years for a systolic goal, or in those younger than 30 years for a
diastolic goal, so the panel recommends a BP of less than 140/90 mm Hg for those groups
based on expert opinion. The same thresholds and goals are recommended for hypertensive
adults with diabetes or nondiabetic chronic kidney disease (CKD) as for the general
hypertensive population younger than 60 years. There is moderate evidence to support
initiating drug treatment with an angiotensin-converting enzyme inhibitor, angiotensin
receptor blocker, calcium channel blocker, or thiazide-type diuretic in the nonblack
hypertensive population, including those with diabetes. In the black hypertensive population,
including those with diabetes, a calcium channel blocker or thiazide-type diuretic is
recommended as initial therapy. There is moderate evidence to support initial or add-on
antihypertensive therapy with an angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker in persons with CKD to improve kidney outcomes.

Although this guideline provides evidence-based recommendations for the management of
high BP and should meet the clinical needs of most patients, these recommendations are not
a substitute for clinical judgment, and decisions about care must carefully consider and
incorporate the clinical characteristics and circumstances of each individual patient.
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adults with diabetes or nondiabetic chronic kidney disease (CKD) as for the general
hypertensive population younger than 60 years. There is moderate evidence to support
initiating drug treatment with an angiotensin-converting enzyme inhibitor, angiotensin
receptor blocker, calcium channel blocker, or thiazide-type diuretic in the nonblack
hypertensive population, including those with diabetes. In the black hypertensive population,
including those with diabetes, a calcium channel blocker or thiazide-type diuretic is
recommended as initial therapy. There is moderate evidence to support initial or add-on
antihypertensive therapy with an angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker in persons with CKD to improve kidney outcomes.

Although this guideline provides evidence-based recommendations for the management of
high BP and should meet the clinical needs of most patients, these recommendations are not
a substitute for clinical judgment, and decisions about care must carefully consider and
incorporate the clinical characteristics and circumstances of each individual patient.
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Menschen	ohne	Diabetes	oder	chronische	Niereninsuffizienz		≥	60	Jahre:	
§  Zielblutdruck	<	150/90	mmHg	

§  Alle	anderen	<	140/90	mmHg		
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medikamentöser	Therapiestart	
keine	chronische	Niereninsuffizienz	:	

	
§  Thiazid-Diure>kum	

	oder	
§  ACE-Hemmer	

	oder	
§  AT1-Blocker	

	oder	
§  Calciumantagonist	

alleine	oder	in	Kombina>on	
(a	keine	Kombina>on	ACE-Hemmer	mit	AT1-Blocker)	

HFH	13.	Oktober	2015	 22	
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Hypertension is the most common condition seen in primary care and leads to myocardial
infarction, stroke, renal failure, and death if not detected early and treated appropriately.
Patients want to be assured that blood pressure (BP) treatment will reduce their disease
burden, while clinicians want guidance on hypertension management using the best scientific
evidence. This report takes a rigorous, evidence-based approach to recommend treatment
thresholds, goals, and medications in the management of hypertension in adults. Evidence
was drawn from randomized controlled trials, which represent the gold standard for
determining efficacy and effectiveness. Evidence quality and recommendations were graded
based on their effect on important outcomes.

There is strong evidence to support treating hypertensive persons aged 60 years or older to a
BP goal of less than 150/90 mm Hg and hypertensive persons 30 through 59 years of age to a
diastolic goal of less than 90 mm Hg; however, there is insufficient evidence in hypertensive
persons younger than 60 years for a systolic goal, or in those younger than 30 years for a
diastolic goal, so the panel recommends a BP of less than 140/90 mm Hg for those groups
based on expert opinion. The same thresholds and goals are recommended for hypertensive
adults with diabetes or nondiabetic chronic kidney disease (CKD) as for the general
hypertensive population younger than 60 years. There is moderate evidence to support
initiating drug treatment with an angiotensin-converting enzyme inhibitor, angiotensin
receptor blocker, calcium channel blocker, or thiazide-type diuretic in the nonblack
hypertensive population, including those with diabetes. In the black hypertensive population,
including those with diabetes, a calcium channel blocker or thiazide-type diuretic is
recommended as initial therapy. There is moderate evidence to support initial or add-on
antihypertensive therapy with an angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker in persons with CKD to improve kidney outcomes.

Although this guideline provides evidence-based recommendations for the management of
high BP and should meet the clinical needs of most patients, these recommendations are not
a substitute for clinical judgment, and decisions about care must carefully consider and
incorporate the clinical characteristics and circumstances of each individual patient.
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medikamentöser	Therapiestart:	
chronische	Niereninsuffizienz:	
		

§  ACE-Hemmer	
	oder	

§  AT1-Blocker	
		

	
allein	oder	in	Kombina>on	mit	anderen	Substanzklassen	

(a	keine	Kombina>on	ACE-Hemmer	mit	AT1-Blocker)	
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Hypertension is the most common condition seen in primary care and leads to myocardial
infarction, stroke, renal failure, and death if not detected early and treated appropriately.
Patients want to be assured that blood pressure (BP) treatment will reduce their disease
burden, while clinicians want guidance on hypertension management using the best scientific
evidence. This report takes a rigorous, evidence-based approach to recommend treatment
thresholds, goals, and medications in the management of hypertension in adults. Evidence
was drawn from randomized controlled trials, which represent the gold standard for
determining efficacy and effectiveness. Evidence quality and recommendations were graded
based on their effect on important outcomes.

There is strong evidence to support treating hypertensive persons aged 60 years or older to a
BP goal of less than 150/90 mm Hg and hypertensive persons 30 through 59 years of age to a
diastolic goal of less than 90 mm Hg; however, there is insufficient evidence in hypertensive
persons younger than 60 years for a systolic goal, or in those younger than 30 years for a
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Die	Begründung	der	JNC8-Autoren,	
weshalb	Personen	über	60	eine	
weniger	«rigorose»	Blutdrucksenkung	
benö>gen,	beruht	auf	dem	Fehlen	von	
eindeu,gen	Nachweisen	eines	
(zusätzlichen)	Nutzens	im	Alter	
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die	Leitlinien	der	
•  American	Society	of	Hypertension		
•  Interna>onal	Society	of	Hypertension	
•  European	Society	of	Cardiology	

setzen	die	Altersgrenze	bei	80	Jahren	an	
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Studien,	die	ausreichende	Daten	für	eine	Nutzenbewertung	
bei	essen>eller	Hypertonie	hinsichtlich	pa>entenrelevanter	
Zielgrößen	wie	Gesamtmortalität,	kardiovaskuläre	Mortalität	
oder	Morbidität,	unerwünschte	Ereignisse	fehlen	für:	
	
•  gesteigerte	körperliche	Ak>vität	
•  Alkoholverzicht	
•  Rauchverzicht	
•  Kochsalzreduk>on	
•  Diät	
•  Stressbewäl>gungsmaßnahmen	
•  Lebenss>linterven>on	
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Verbesserung und Auswirkungen  
medikamentöser Therapietreue
Selektive Literaturübersicht am Beispiel der antihypertensiven Therapie

Jan Matthes, Christian Albus

ZUSAMMENFASSUNG
Hintergrund: Die medikamentöse Adhärenz (Therapietreue) 
ist bei chronischen Erkrankungen oft unbefriedigend. Stu-
dien konnten zeigen, dass einige Interventionen Adhärenz 
und klinische Endpunkte verbessern können.

Methoden: Selektive Literaturrecherche in PubMed zur an-
tihypertensiven Therapie mit den Begriffen „adherence“, 
„drug“, „treatment“, „outcome“, „hypertension“ und „ran-
domised controlled trial“. 

Ergebnisse: Die untersuchten Interventionen waren sehr 
heterogen und reichten vom Einsatz von Kalenderblistern 
bis zu komplexen Schulungsprogrammen. 62 % der identi-
fizierten Studien zeigten eine Steigerung der medikamen-
tösen Adhärenz (Median Cohens d = 0,52). In 92 % der 
Fälle war die Adhärenzsteigerung mit einer signifikanten 
Verbesserung klinischer Endpunkte verbunden (Median 
Cohens d = 0,34). 

Schlussfolgerungen: Eine Adhärenzförderung ist unbedingt 
erstrebenswert. Versuche, die medikamentöse Adhärenz 
zu steigern, scheitern Hypertoniestudien zufolge häufig. In 
der überwiegenden Zahl der Untersuchungen führte eine 
gesteigerte Adhärenz aber zur Verbesserung klinischer 
Endpunkte. Die Vereinfachung des Arzneitherapieschemas 
(beispielsweise Reduktion der Tablettenzahl) ist die effek-
tivste einzelne Maßnahme der Adhärenzförderung. Aus Un-
tersuchungen zu Hypertonie und anderen Erkrankungen 
lässt sich außerdem ableiten, dass eine gemeinsame Ent-
scheidungsfindung („shared decision-making“) die Grund-
lage des Verordnungsgespräches darstellen soll. Zusätz-
lich kann die Auswahl geeigneter Arzneimittel so gestaltet 
werden, dass diese auch bei unbefriedigender Einnahme-
treue möglichst wirksam und sicher sind. Studien zur Ad-
härenzförderung in Deutschland, das heißt vor dem Hinter-
grund unseres Gesundheitswesens, sind wünschenswert. 

źZitierweise 
Matthes J, Albus C: Improving adherence with 
 medica tion—a selective literature review based on the 
example of hypertension treatment. Dtsch Arztebl Int 
2014; 111(4): 41–7.  DOI: 10.3238/arztebl.2014.0041

D er früher meist verwendete Begriff der „Compli-

ance“ wird oft aus der Perspektive eines pater- 

beziehungsweise maternalistischen Rollenbildes der 

Behandelnden verstanden, im Sinne eines Nicht-Befol-

gens der vom Arzt verordneten (Arznei-)Therapie. Der 

heute bevorzugte Begriff Adhärenz hebt auf die thera-

peutische Allianz zwischen Patient und Behandelnden 

ab und verweist damit explizit auf Verantwortlichkeiten 

auf beiden Seiten. Als akzeptiert kann dabei das Kon-

zept der Partizipativen Entscheidungsfindung gelten 

(„shared decision-making“, [Kasten 1]) (1, e1–e3). 

Dies entspricht auch der von der Weltgesundheitsor -

ganisation (WHO) vorgeschlagenen Definition des 

 Adhärenzbegriffes: „the extent to which a person’s 

behav iour – taking medication, following a diet, and/or 

executing lifestyle changes, corresponds with agreed 

recommendations from a health care provider“ (2). 

 Adhärenz beschreibt im weiteren Sinne die Umsetzung 

einer Therapie durch den Patienten („Therapietreue“). 

Die medikamentöse Adhärenz liegt in Industrieländern 

bei chronischen Erkrankungen oft nur um die 50 % (2). 

Formen und Muster der medikamentösen Adhärenz 

(beziehungsweise Non-Adhärenz) sowie die Parameter 

zu deren Messung sind vielfältig. Zumeist wird als Maß 

aber der Anteil der Arzneimitteldosen bestimmt, die 

verordnet und dann auch eingenommen werden. Nach 

Dunbar kann man Adhärenz und ihre Messung in drei 

Kategorien einteilen (3). Die erste Kategorie ist die der 

Quantität, innerhalb derer weiter differenziert werden 

kann, zum Beispiel zwischen Anteil der Arzneimittel-

einnahmen in Bezug auf die im Therapieplan vorgese-

henen (verordneten) Arzneimitteldosen, Anteil der in 

richtiger Dosierung erfolgten Arzneimitteleinnahmen 

oder der gemäß dem Therapieplan pünktlichen Einnah-

me der vorgesehenen Arzneimitteldosen (4–6). Unter 

Persistenz versteht man den Anteil der Patienten, die 

überhaupt (noch) einer verordneten Arzneitherapie fol-

gen, beziehungsweise die Zeit, bis die Therapie voll-

ständig abgebrochen wird (4, 5). Je nach Beobach-

tungszeitraum ist es schwierig, zwischen dauerhaftem 

Therapieabbruch (= Non-Persistenz) und einer vor -

übergehenden Therapieunterbrechung („drug holi-

days“) zu unterscheiden. Die primäre Non-Persistenz, 

also der Umstand, dass eine verordnete Arzneitherapie 

gar nicht erst begonnen wird, betrifft bezogen auf die 

Gesamthäufigkeit der Non-Persistenz mit circa 5 % ei-
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Die	medikamentöse	Adhärenz	liegt	in	Industrieländern	
bei	chronischen	Erkrankungen	om	nur	um	die	50	%	
	
Effek>vste	Einzelmaßnahmen	zur	Adhärenzförderung	
zielen	auf	eine	Vereinfachung	der	Therapieschemata	ab	
		
und	die	par>zipa>ve	Entscheidungsfindung	
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DiureFka	.....	

1.  ich	verordne	ein	Diure>kum	
nie	als	„first	line“	

2.  ich	verordne	als	Diure>kum	
i.d.R.	Hydrochlorothiazid	

3.  ich	verordne	als	Diure>kum	
i.d.R.	Chlortalidon	

4.  ich	verordne	als	Diure>kum	
i.d.R.	Torasemid	

5.  ich	halte	Diure>ka	für	
überholt	
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Hydrochlorothiazid	(HCT)	ist	das	weltweit	am	
häufigsten	verordnete	Diure>kum	
–	es	wird	rund	zwanzig	Mal	häufiger	
verschrieben	als	Chlortalidon	(CTDN)	
	

welches	ist	besser?	
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Cochrane-Review:	
„Blood	pressure-lowering	efficacy	of	monotherapy	
with	thiazide	diure,cs	for	primary	hypertension“	
	
60	randomisierte	und	doppelblinde	Studien	
Diure>kum	vs	Placebo	
sechs	verschiedene	Thiaziddiure>ka	
insgesamt	11.282	im	Mi.el	55	Jahre	alte	Pa>enten	
mi.lere	Behandlungsdauer	von	acht	Wochen	
	

©	IhF	/	Wagner	/	KHK	(Januar	2015)	



§  Im	Gegensatz	zu	HCT	en{altet	CTDN	seine	maximale	
Blutdrucksenkung	bereits	in	der	geringsten	Dosis	
(12.5	mg)	

§  eine	Dosissteigerung	über	max.	25	mg	erbrachte	
keinen	weiteren	Effekt	

§  12.5	mg	CTDN	war	ähnlich	effekFv	wie	50mg	HCT	
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CTDN	ist	bezüglich	seiner	Blutdrucksenkung	rund	dreimal	
wirksamer	als	HCT	(12,5	mg	CTDN	entsprechen	ca.	3	x	
12,5mg	=	37.5	mg	HCT)	
	
Hygroton®	25mg	mit	Bruchkerbe	(einziges	Medikament	auf	dem	
deutschen	Markt)	
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DiureFka	
	
§  sind	als	einzige	Wirkstoffgruppe	bei	der	Reduk>on	der	
Hypertoniefolge-Komplika>onen	keiner	anderen	
Wirkstoffgruppe	unterlegen	

§  haben	einen	Zusatznutzen	gegenüber	anderen	
An>hypertensiva		

§  sollten	in	der	Regel	als	Therapie	der	ersten	Wahl	
angesehen	werden	
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Therapierefraktäre	Hypertonie	
(z.B.	nach	nicht	ausreichender	Wirkung	3-4	verschiedenen	Substanzen/Kombina>onen)	
	

§  Falsche	Messungen		
§  Unterdosierung,	Incompliance	
§  Co-Medika>on	(z.B.	NSAR,	OTC,	Pille,	
Sympathomime>ka,	Drogen)		

§  Alkoholabusus		
§  Kochsalz-Excess		
§  Schlafapnoe	
§  Sekundäre	Hypertonie	?!?	
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Therapierefraktäre	Hypertonie?	

1.  bei	therapierefraktärem	
Hochdruck	kann	eine	
perkutane	renale	
Denerva>on	(RDN)	
sinnvoll	sein		

2.  das	Dila>eren	einer	
Nierenarterienstenose	ist	
i.d.R.	effek>v	

3.  die	Studienlage	bei	der	
RDN	ist	sehr	gut	

4.  eine	erfolgreiche	RDN	
führt	zu	einer	Senkung	
der	Schlaganfallrate	
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Percutane	
renale	
Sympathikus-
DenervaFon	
(RDN)	

Bei	therapierefraktärer	Hypertonie??	
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(Percutane	renale)	Sympathikus-DenervaFon	
	

Die	Behandlung	führte	zu	schweren	Nebenwirkungen	wie	
orthosta>sche	Hypotonie,	Anhidrosis	und	Darmstörungen	

©	IhF	/	Wagner	/	KHK	(Januar	2015)	

SPLANCHNICECTOMY FOR ESSENTIAL HYPERTENSION
RESULTS IN 1,266 CASES

Reginald H. Smithwick, M.D.
and

Jesse E. Thompson, M.D., Boston

Hypertensive cardiovascular disease remains one of
the foremost problems facing medicine today. It has been
estimated that one-fourth of the adult population of this
country has high blood pressure 1 and that the complica-
tions of this condition account for more deaths annually
than does cancer. Hypertension is of particular impor-
tance because it is responsible for many deaths and much
premature disability in young and middle-aged persons.
It is highly desirable, therefore, to lower the mortality for
such a disease.
Many forms of therapy have been used in an effort to

control hypertension. The principal ones may be classi-
fied under three headings: (1) diets low in sodium and
fat, (2) drugs with a hypotensive or sedative effect, and
(3) surgery. The form of surgical therapy that has been
used most extensively is intervention on the sympathetic
nervous system. There are many data in the literature
concerning the short-term effects of various forms of
therapy on blood pressure levels, the cardiovascular
system, and symptoms. The important point, however,
is the effect of a particular form of therapy on life expec¬
tancy, expressed as mortality and survival rate, regardless
of its effect on blood pressure. On this point there is a
paucity of data in the literature. Recent reports by one
of us (R. H. S.) have emphasized this concept.- It is
obvious that, to evaluate prognosis in a statistically
significant fashion, one must follow large numbers of
patients for long periods of time. For evaluation of sur¬
gical therapy, a comparable control series of patients
treated otherwise, or untreated, must be available for
comparison. The control patients must be studied and
classified in exactly the same fashion as the surgical
patients.

Since 1938, when thoracolumbar splanchnicectomy
was first introduced, we have studied about 3,500 hyper-

tensive patients. Some 2,400 of these patients have had
splanchnicectomy performed, and the others have been
treated medically. Of the surgical patients operated on
prior to Dec. 31, 1947, 1,266 have been followed from
5 to 14 years. During the same period 467 of the patientswho were studied but were not operated on have been
followed from 5 to 11 years. These patients were offered
surgery, but for various reasons they declined. Since data
from the literature were not wholly satisfactory for com¬
parison with our surgical series, these 467 patients served
as a control series. The purpose of this article is to reportthe effect of thoracolumbar splanchnicectomy on the
mortality and survival rates of these 1,266 patients and
to compare such data with those of the 467 medicallytreated control patients.
There are certain characteristics of our group of pa¬tients that should be clearly pointed out. We are aware

of the fact that many patients with hypertension appear
to tolerate it quite well and live long, useful lives without
any treatment whatsoever. On the other hand, the pa¬
tients who have been referred to us had unusually severe
forms of the disorder, they had not improved with cur¬
rent forms of therapy, or their status indicated an ex¬
tremely poor prognosis. All of the patients reported on,
both surgical and medical, had persistent, not intermit¬
tent, hypertension, i. e., the blood pressure when the pa¬tient was in a horizontal position was 140/90 mm. Hg
or more, both when he was ambulatory and after two
days of bed rest in the hospital. They had, therefore, ad¬
vanced through the earlier stages of the natural history of
hypertension, namely, hyperreactivity of the blood pres¬
sure without hypertension and intermittent hypertension.
The vast majority when first seen had evident vascular
disease, manifested either in the eyes, heart, kidneys, or
brain. They were, therefore, already in the stage in which

Mr. John Alman of Boston University made the statistical analyses for this study.From the departments of surgery, Massachusetts Memorial Hospitals and Boston University School of Medicine.
1. Allen, E. V.: Symposium on the Treatment of Essential Hypertension: Introduction, Proc Staff Meet., Mayo Clin. 27:473-474 (Nov. 19) 1952.
2. (a) Smithwick, R. H.: Hypertensive Cardiovascular Disease: Effect of Thoracolumbar Splanchnicectomy on Mortality and Survival Rates, J. A. M. A.147: 1611-1615 (Dec. 22) 1951; (b) Surgical Measures in Hypertension, American Lectures in Surgery, Monograph 61, Springfield, Ill., Charles C Thomas,Publisher, 1951.
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Background
Prior unblinded studies have suggested that catheter-based renal-artery denervation 
reduces blood pressure in patients with resistant hypertension.

Methods
We designed a prospective, single-blind, randomized, sham-controlled trial. Patients 
with severe resistant hypertension were randomly assigned in a 2:1 ratio to undergo 
renal denervation or a sham procedure. Before randomization, patients were receiv-
ing a stable antihypertensive regimen involving maximally tolerated doses of at 
least three drugs, including a diuretic. The primary efficacy end point was the 
change in office systolic blood pressure at 6 months; a secondary efficacy end point 
was the change in mean 24-hour ambulatory systolic blood pressure. The primary 
safety end point was a composite of death, end-stage renal disease, embolic events 
resulting in end-organ damage, renovascular complications, or hypertensive crisis 
at 1 month or new renal-artery stenosis of more than 70% at 6 months.

Results
A total of 535 patients underwent randomization. The mean (±SD) change in sys-
tolic blood pressure at 6 months was −14.13±23.93 mm Hg in the denervation 
group as compared with −11.74±25.94 mm Hg in the sham-procedure group 
(P<0.001 for both comparisons of the change from baseline), for a difference of 
−2.39 mm Hg (95% confidence interval [CI], −6.89 to 2.12; P = 0.26 for superiority 
with a margin of 5 mm Hg). The change in 24-hour ambulatory systolic blood pres-
sure was −6.75±15.11 mm Hg in the denervation group and −4.79±17.25 mm Hg in 
the sham-procedure group, for a difference of −1.96 mm Hg (95% CI, −4.97 to 1.06; 
P = 0.98 for superiority with a margin of 2 mm Hg). There were no significant dif-
ferences in safety between the two groups.

Conclusions
This blinded trial did not show a significant reduction of systolic blood pressure in 
patients with resistant hypertension 6 months after renal-artery denervation as 
compared with a sham control. (Funded by Medtronic; SYMPLICITY HTN-3 
ClinicalTrials.gov number, NCT01418261.)
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BACKGROUND

Atherosclerotic renal-artery stenosis is a common problem in the elderly. Despite two 
randomized trials that did not show a benefit of renal-artery stenting with respect to 
kidney function, the usefulness of stenting for the prevention of major adverse renal 
and cardiovascular events is uncertain.

METHODS

We randomly assigned 947 participants who had atherosclerotic renal-artery stenosis 
and either systolic hypertension while taking two or more antihypertensive drugs or 
chronic kidney disease to medical therapy plus renal-artery stenting or medical therapy 
alone. Participants were followed for the occurrence of adverse cardiovascular and renal 
events (a composite end point of death from cardiovascular or renal causes, myocar-
dial infarction, stroke, hospitalization for congestive heart failure, progressive renal 
insufficiency, or the need for renal-replacement therapy).

RESULTS

Over a median follow-up period of 43 months (interquartile range, 31 to 55), the rate of the 
primary composite end point did not differ significantly between participants who under-
went stenting in addition to receiving medical therapy and those who received medical 
therapy alone (35.1% and 35.8%, respectively; hazard ratio with stenting, 0.94; 95% confi-
dence interval [CI], 0.76 to 1.17; P = 0.58). There were also no significant differences between 
the treatment groups in the rates of the individual components of the primary end point or 
in all-cause mortality. During follow-up, there was a consistent modest difference in sys-
tolic blood pressure favoring the stent group (−2.3 mm Hg; 95% CI, −4.4 to −0.2; P  =  0.03).

CONCLUSIONS

Renal-artery stenting did not confer a significant benefit with respect to the preven-
tion of clinical events when added to comprehensive, multifactorial medical therapy 
in people with atherosclerotic renal-artery stenosis and hypertension or chronic kid-
ney disease. (Funded by the National Heart, Lung and Blood Institute and others; 
ClinicalTrials.gov number, NCT00081731.)
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Summary
Background Optimal drug treatment for patients with resistant hypertension is undefi ned. We aimed to test the 
hypotheses that resistant hypertension is most often caused by excessive sodium retention, and that spironolactone 
would therefore be superior to non-diuretic add-on drugs at lowering blood pressure.

Methods In this double-blind, placebo-controlled, crossover trial, we enrolled patients aged 18–79 years with seated 
clinic systolic blood pressure 140 mm Hg or greater (or ≥135 mm Hg for patients with diabetes) and home systolic 
blood pressure (18 readings over 4 days) 130 mm Hg or greater, despite treatment for at least 3 months with maximally 
tolerated doses of three drugs, from 12 secondary and two primary care sites in the UK. Patients rotated, in a 
preassigned, randomised order, through 12 weeks of once daily treatment with each of spironolactone (25–50 mg), 
bisoprolol (5–10 mg), doxazosin modifi ed release (4–8 mg), and placebo, in addition to their baseline blood pressure 
drugs. Random assignment was done via a central computer system. Investigators and patients were masked to the 
identity of drugs, and to their sequence allocation. The dose was doubled after 6 weeks of each cycle. The hierarchical 
primary endpoints were the diff erence in averaged home systolic blood pressure between spironolactone and placebo, 
followed (if signifi cant) by the diff erence in home systolic blood pressure between spironolactone and the average of 
the other two active drugs, followed by the diff erence in home systolic blood pressure between spironolactone and 
each of the other two drugs. Analysis was by intention to treat. The trial is registered with EudraCT number 
2008-007149-30, and ClinicalTrials.gov number, NCT02369081.

Findings Between May 15, 2009, and July 8, 2014, we screened 436 patients, of whom 335 were randomly assigned. 
After 21 were excluded, 285 patients received spironolactone, 282 doxazosin, 285 bisoprolol, and 274 placebo; 
230 patients completed all treatment cycles. The average reduction in home systolic blood pressure by spironolactone 
was superior to placebo (–8·70 mm Hg [95% CI –9·72 to –7·69]; p<0·0001), superior to the mean of the other two active 
treatments (doxazosin and bisoprolol; –4·26 [–5·13 to –3·38]; p<0·0001), and superior when compared with the 
individual treatments; versus doxazosin (–4·03 [–5·04 to –3·02]; p<0·0001) and versus bisoprolol (–4·48 [–5·50 to –3·46]; 
p<0·0001). Spironolactone was the most eff ective blood pressure-lowering treatment, throughout the distribution of 
baseline plasma renin; but its margin of superiority and likelihood of being the best drug for the individual patient 
were many-fold greater in the lower than higher ends of the distribution. All treatments were well tolerated. In six of 
the 285 patients who received spironolactone, serum potassium exceeded 6·0 mmol/L on one occasion.

Interpretation Spironolactone was the most eff ective add-on drug for the treatment of resistant hypertension. The 
superiority of spironolactone supports a primary role of sodium retention in this condition.

Funding The British Heart Foundation and National Institute for Health Research.

Copyright © Williams et al. Open Access article distributed under the terms of CC BY.

Introduction
Resistant hypertension, defi ned as suboptimal blood 
pressure control despite treatment with at least 
three blood pressure-lowering drugs, is associated with a 
poor prognosis. This is caused by organ damage from 
prolonged exposure to suboptimal blood pressure control, 
and to the association with diabetes, chronic kidney 
disease, and obesity.1,2 The prevalence of resistant 

hypertension is estimated to be at least 10% of treated 
hypertensive patients, which would equate to a potential 
prevalence of about 100 million people globally.1,3 There 
has been a growing perception that controlling blood 
pressure in resistant hypertension is beyond the reach of 
existing drug therapies, leading to the emergence of 
device-based therapies such as renal denervation and 
baroreceptor stimulation.
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For drug treatment of resistant hypertension, 
international guidelines specifi cally refer to fourth-line 
therapy for patients, whose blood pressure is not 
controlled by treatment with three drugs, typically 
A + C + D, where “A” is an angiotensin-converting-enzyme 
(ACE) inhibitor or an angiotensin II receptor blocker 
(ARB), “C” is a calcium channel blocker (CCB), and “D” 
is a thiazide or thiazide-like diuretic.4–7 The choice of 
fourth-line drug treatment for resistant hypertension has 
been entirely empirical, refl ecting an absence of data 
from prospective randomised controlled trials comparing 
diff erent drug treatment options. The underlying 
pathophysiological basis for resistant hypertension is 
also poorly understood.

One hypothesis is that resistant hypertension is 
predominantly caused by sodium retention, due in part to 
the reduced doses of diuretics prescribed in recent years; 
if so, drugs with a diuretic action would be the most 
eff ective additional treatment.8,9 An alternative hypothesis 
is that resistant hypertension is a heterogeneous state, 

with average responses in study cohorts masking 
substantial individual patient diff erences. In the latter 
case, treatment could be stratifi ed by use of biomarkers of 
sodium/volume status, particularly plasma renin level, to 
which sodium status is inversely related.10

We selected spironolactone as the drug with diuretic 
action (through blocking the mineralocorticoid receptor) 
because of observational and limited randomised 
controlled trial data suggesting good blood pressure-
lowering effi  cacy in resistant hypertension, recently 
summarised in a meta-analysis.11 However, spironolactone 
has not been compared with alternative drugs 
recommended for resistant hypertension. It has therefore 
been unknown whether spironolactone is the most 
eff ective treatment, and if so, whether this applies to a 
subset of patients or the majority. We aimed to compare 
spironolactone with alternative fourth-line treatments 
targeting diff erent pathogenetic mechanisms: the 
α1-adrenoceptor blocker, doxazosin, acting to reduce 
peripheral resistance, and the β1-adrenoceptor blocker, 

Research in context

Evidence before this study
International guidelines have converged on a defi nition of 
resistant hypertension as blood pressure that is not controlled to 
target despite treatment with three recommended blood 
pressure-lowering drugs at maximum tolerated doses—namely, an 
angiotensin-converting-enzyme (ACE) inhibitor or an angiotensin 
II receptor blocker (ARB; ‘‘A’’), plus a calcium channel blocker (CCB; 
‘‘C’’), plus a thiazide-like diuretic (‘‘D’’)—ie, A + C + D. We searched 
MEDLINE, Embase, and the Cochrane CENTRAL register, for 
English language publications published up to July, 2015, for 
randomised controlled trials, and open and observational studies, 
of the drug treatment of resistant hypertension. This review was 
cross-referenced to the National Institute for Health and Care 
Excellence (NICE) hypertension clinical guideline review of drug 
treatment of resistant hypertension (CG 127) from 2011 and a 
recently published meta-analysis of randomised controlled trials 
and non-randomised studies of drug treatment of resistant 
hypertension with aldosterone antagonists. The meta-analysis 
suggested that spironolactone can be an eff ective blood 
pressure-lowering treatment for patients with resistant 
hypertension, however, the NICE review concluded that the quality 
of existing evidence was low. Three randomised controlled trials, 
of 135 patients (combined), had shown spironolactone to be 
superior to the placebo in reducing seated clinic blood pressure, 
when added to existing treatment for resistant hypertension. 
But there had been no previous randomised controlled trials 
comparing spironolactone with other blood pressure-lowering 
drugs to determine if it is the most eff ective treatment for 
resistant hypertension.

Added value of this study
PATHWAY-2 is, to our knowledge, the fi rst randomised 
controlled trial to compare diff erent blood pressure-lowering 

treatments in rigorously assessed patients with resistant 
hypertension, and the fi rst comparison of mineralocorticoid 
receptor blockade with alternative recommended classes that 
block the sympathetic nervous system (α blockers and 
β blockers). The size, crossover design, and hierarchical 
primary endpoints of PATHWAY-2 enabled demonstration 
at high signifi cance (p<0·0001) that spironolactone 
25–50 mg/day is by far the most eff ective drug added to 
A + C + D, for the treatment of resistant hypertension; blood 
pressure was controlled (home systolic blood pressure 
<135 mm Hg) in 60% of patients. The role of sodium 
retention in causing resistant hypertension was strongly 
suggested by a low baseline plasma renin, despite treatment 
with three drugs which usually elevate renin, and by a 
signifi cant inverse correlation between renin and blood 
pressure reduction by spironolactone. The individual crossover 
data show that spironolactone is the most eff ective add-on 
drug, by a large margin, in the overwhelming majority of 
patients confi rmed as adherent, but resistant, to treatment 
with A + C + D.

Implications of all the available evidence
The unequivocal superiority of spironolactone, together with 
supportive effi  cacy and safety data from longer term 
observational studies, should infl uence treatment guidelines 
globally. Whether the superiority is specifi c for 
mineralocorticoid receptor blockade, refl ecting overlap between 
primary aldosteronism and resistant hypertension, will require 
comparison of spironolactone with other types of diuretic. 
Meanwhile, truly resistant hypertension can now be considered 
rare and redefi ned as blood pressure not controlled by 
A + C + D + spironolactone.
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Spironolactone versus placebo, bisoprolol, and doxazosin to 
determine the optimal treatment for drug-resistant 
hypertension (PATHWAY-2): a randomised, double-blind, 
crossover trial
Bryan Williams, Thomas M MacDonald, Steve Morant, David J Webb, Peter Sever, Gordon McInnes, Ian Ford, J Kennedy Cruickshank, 
Mark J Caulfi eld, Jackie Salsbury, Isla Mackenzie, Sandosh Padmanabhan, Morris J Brown, for The British Hypertension Society’s PATHWAY 
Studies Group*

Summary
Background Optimal drug treatment for patients with resistant hypertension is undefi ned. We aimed to test the 
hypotheses that resistant hypertension is most often caused by excessive sodium retention, and that spironolactone 
would therefore be superior to non-diuretic add-on drugs at lowering blood pressure.

Methods In this double-blind, placebo-controlled, crossover trial, we enrolled patients aged 18–79 years with seated 
clinic systolic blood pressure 140 mm Hg or greater (or ≥135 mm Hg for patients with diabetes) and home systolic 
blood pressure (18 readings over 4 days) 130 mm Hg or greater, despite treatment for at least 3 months with maximally 
tolerated doses of three drugs, from 12 secondary and two primary care sites in the UK. Patients rotated, in a 
preassigned, randomised order, through 12 weeks of once daily treatment with each of spironolactone (25–50 mg), 
bisoprolol (5–10 mg), doxazosin modifi ed release (4–8 mg), and placebo, in addition to their baseline blood pressure 
drugs. Random assignment was done via a central computer system. Investigators and patients were masked to the 
identity of drugs, and to their sequence allocation. The dose was doubled after 6 weeks of each cycle. The hierarchical 
primary endpoints were the diff erence in averaged home systolic blood pressure between spironolactone and placebo, 
followed (if signifi cant) by the diff erence in home systolic blood pressure between spironolactone and the average of 
the other two active drugs, followed by the diff erence in home systolic blood pressure between spironolactone and 
each of the other two drugs. Analysis was by intention to treat. The trial is registered with EudraCT number 
2008-007149-30, and ClinicalTrials.gov number, NCT02369081.

Findings Between May 15, 2009, and July 8, 2014, we screened 436 patients, of whom 335 were randomly assigned. 
After 21 were excluded, 285 patients received spironolactone, 282 doxazosin, 285 bisoprolol, and 274 placebo; 
230 patients completed all treatment cycles. The average reduction in home systolic blood pressure by spironolactone 
was superior to placebo (–8·70 mm Hg [95% CI –9·72 to –7·69]; p<0·0001), superior to the mean of the other two active 
treatments (doxazosin and bisoprolol; –4·26 [–5·13 to –3·38]; p<0·0001), and superior when compared with the 
individual treatments; versus doxazosin (–4·03 [–5·04 to –3·02]; p<0·0001) and versus bisoprolol (–4·48 [–5·50 to –3·46]; 
p<0·0001). Spironolactone was the most eff ective blood pressure-lowering treatment, throughout the distribution of 
baseline plasma renin; but its margin of superiority and likelihood of being the best drug for the individual patient 
were many-fold greater in the lower than higher ends of the distribution. All treatments were well tolerated. In six of 
the 285 patients who received spironolactone, serum potassium exceeded 6·0 mmol/L on one occasion.

Interpretation Spironolactone was the most eff ective add-on drug for the treatment of resistant hypertension. The 
superiority of spironolactone supports a primary role of sodium retention in this condition.
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Spironolacton	(25-50	mg)	war	bei	das	effek>vste	
Medikament	bei	therapieresistenter	Hypertonie	

41	

Aber:	



Take	Home	Message	

§  Bei	der	RR-Therapie	nicht	in	Hek>k	verfallen	
§  die	Datenlage	bei	milder	Hypertonie	ist	dünn	
§  Zielwert	<140/<90	für	alle	unter	60,	ansonsten	
bei	Gesunden	<150/<90		

§  Wich>g	ist	das	gesamt-kardiovaskuläre	Risiko	
§  Diure>ka	nicht	vergessen	
§  interven>onelle	Verfahren	haben	sich	nicht	
bewährt	
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Dr. med. Hans-Otto Wagner   
Facharzt für Allgemeinmedizin, Institut für Allgemeinmedizin, UKE 

•  Wie „gefährlich“ ist eine Hypertonie? 
•  Welche Zielwerte? Bei welchen Werten behandeln wir (wen?) 
•  Sind Diuretika out oder first-line? 

 
 
Dr. med. Henning Harder   
Facharzt für Allgemeinmedizin, Hausarztpraxis Hamburg 

•  Messen wir richtig? Wann behandeln wir (medikamentös)? 
•  Praxisblutdruck oder 24-Stunden-Messung 
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Hypertonie - neue Zielwerte und mehr 



Epidemiologie in Deutschland 18 – 79 Jährige 
RKI 02/2015 

 
Absenkung syst. RR um 2 mmHg: Reduktion Apoplex-Mortalität um 10% 

                                               Reduktion KHK-Mortalität um 7% 

1998	 2008	-	2011	

Ø	syst.		RR	(mmHg)	
	

129	 124	

Ø	diastol.	RR	(mmHg)	
	

78	 73	

Prävalenz	 ca.	30%	 ca.	30%	

																			70	–	79	LJ	
	

ca.	75%	 ca.	75%	

Bekanntheit	
	

69,4%	 82,3%	

Behandlung	wenn	bekannt	
	

78,8%	 87,7%	

<140/90	unter	Behandlung	
	

41,6%	 71,5%	

<140/90	Gesamtpopulat.	 22,7%	 51,7%	
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Medikamentöse	Therapie	bei	Personen	über	60	
Jahren	nur	dann	erwägen,	wenn	der	Blutdruck	
über	150/90	mmHg	beträgt	(bei	chronischer	
Nierenerkrankung	und	bei	DiabeFkern:	über	
140/90).	
	
Medikamentöse	Therapie	bei	Personen	unter	60	
Jahren	nur	dann	erwägen,	wenn	der	Blutdruck	
über	140/90	mmHg	beträgt.	

Leitlinie	für	die	Hochdruckbehandlung	Joint	
NaFonal	Commigee	(JNC	8)	



 
Does the absence of evidence 
lead to the conclusion of evidence of absence? 
 

oder 
Was nicht eindeutig bewiesen ist, stimmt auch 

nicht. 
oder 

Was ich nicht weiß, macht mich nicht heiß! 



Mann, 40 Jahre, schlank, sportlich, gesund 
 
2012 Vorsorge:  RR 140/90 mmHg 
2013 Leistenbruch:  RR 140/90 mmHg 
Aktuell:   RR 138/90 mmHg 

 
 
Diagnose? 
 
Weiteres Vorgehen? 
 
Therapie? 



2013 ESH/ESC Guidelines 



 
 

Der Praxisblutdruck ist der Goldstandard für 
Screening, Diagnosestellung und 

Blutdruckmanagement  



Mann, 40 Jahre, schlank, sportlich, gesund 
 
2012 Vorsorge:  RR 140/90 mmHg 
2013 Leistenbruch:  RR 140/90 mmHg 
Aktuell:   RR 138/90 mmHg 

 
 
Diagnose? 
 
Weiteres Vorgehen? 
 
Therapie? 





RR-Messung in der Praxis 

•  Vorher 3-5 min in sitzender Position 

•  Mindestens 2 Messungen in 1 – 2 min Abstand. Weitere Messungen bei großer Differenz 
und ggfs. davon den Mittelwert bestimmen  

 
•  Gehäufte RR-Messungen bei vorliegenden Herzrhythmusstörungen 

•  Standard-Manschette ( Blase 12-13 cm breit, 35 cm lang), bei Armumfang > 32 cm  
breitere Blase, ggfs. bei sehr dünnem Armumfang (<26 cm) schmalere Manschette 

•  Manschette in Herzhöhe       insb. wichtig bei Handgelenksmessungen 

•  Bei Auskultation Festlegung diastolischer RR bei vollständigem Verschwinden der 
Korotkoff-Töne ( im Falle der Persistenz bei deutlicher Abschwächung) 

•  Bei erster Messung an beiden Armen messen. Verlaufsmessungen an Seite mit höherem 
RR 

•  Kontrollmessung nach 1 und 3 min im Stehen bei älteren Pat., Diabetikern und V.a. 
orthostat. Hypotension 

•  Messung des Pulses über 30 Sekunden nach 2. Messung in sitzender Position 

2013 ESH/ESC Guidelines 

Aufpumpen 30 mmHg > syst. RR.  
Ablassen 2-3 mmHg pro Pulsschlag oder Sekunde 
i.d.R. Ablesegenauigkeit bis auf 2 mmHg  



Probleme bei der 
Diagnoseverifizierung im Stad. 1: 140-159 / 90-99 mmHg 

§  Unrealistische Vorgaben für Blutdruckmessung in der Praxis 

 

 



57-jährige Frau 
BMI 21,5 
LDL 168 
Keine weiteren RF‘s 
seit 2013 Hypertonus,  
wegen situativer Komponente mit Bisoprolol 5 mg eingestellt 
Praxis RR 180/110 mmHg 
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Tagesdurchschnitt    133/86 mmHg 
Nachtdurchschnitt    118/76 mmHg 
 
Gesamtdurchschnitt 131/84 mmHg 
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Probleme bei der 
Diagnoseverifizierung im Stad. 1: 140-159 / 90-99 mmHg 

§  Unrealistische Vorgaben für Blutdruckmessung in der Praxis 

§  Hoher Anteil von „Weißkittel-Hypertonus“ ( 55%) und maskiertem 
Hypertonus 

 



Weitere Messungenauigkeiten 

Goldstandard Quecksilbersäule 

Falsche Messergebnisse: 
Syst. RR. 3,5 mm Hg zu niedrig 
Diastol RR 7,5 mm Hg zu niedrig 

Übliches Messgerät für große Bevölkerungsstudien und Therapiestudien ( WHO approved): 
Trifft Wissen über leichten Hypertonus  nur auf entsprechend höhere RR-Werte zu? 
Stimmen unsere Normwerte?  
Falsche Referenz für die Entwicklung anderer RR-Meßgeräte 

Conroy, BMJ 1993 

Bei Eichung erlaubte  
Meßabweichung ± 3 mmHg 

Bei Neuzulassung 
eines automat. RR-
Gerätes darf der 
mittl. syst. RR nicht 
mehr als 8 mmHg 
abweichen 
Zum Quecksilber-Standard 



Probleme bei der 
Diagnoseverifizierung im Stad. 1: 140-159 / 90-99 mmHg 

§  Unrealistische Vorgaben für Blutdruckmessung in der Praxis 

§  Hoher Anteil von „Weißkittel-Hypertonus“ ( 55%) und maskiertem 
Hypertonus 

§  Technische Unzulänglichkeiten 

§  Untersucher Bias und Vorlieben für bestimmte Zahlen („0“, „5“) 

                
  Darauf bauen wir die Therapieentscheidung ?? 

 



 
 

Der Praxisblutdruck ist der Goldstandard für 
Screening, Diagnosestellung und 

Blutdruckmanagement  

Sicher nicht ! 



	ESC	Pocket	Guidelines	2013	



ABDM 

•  Möglichst am nicht dominanten Arm 
•  Gegenkontrolle: 1. Messung ≤ 5 mmHg zur Praxismessung 
•  Normale Alltagsaktivität, kein Sport 
•  Bei Messung: Stillstand, Ruhe, Arm in Herzhöhe 
•  70% der Messungen sollten gültig sein 

•  Dipping: „nächtlicher“ RR-Abfall > 10% (cave: echte Ruheperiode beachten) 

 fehlendes Dipping:  Schlafstörung 
    OSAS 
    Adipositas 
    hoher Salzkonsum bei salzsensitivem RR 
    Orthostase 
    Autonome Dysfunktion (diab. Neuropathie) 
    Niereninsuffizienz 
    hohes Alter 

 



Automatisierte RR-Messung bei Vorhofflimmern 
Stergiou et al. Journal of Hypertension 2012 

Metaanalyse mit vielen Einschränkungen 

•  Kernaussagen: 

         Akzeptable Genauigkeit für syst. RR, jedoch nicht für den diastol. RR. 
 

 Im ambulanten Bereich Einsatz vertretbar. 
 

 In der Praxis sollte jedoch nicht automatisiert gemessen werden. 
 



RR-Selbstmessung 
Mögliche Nachteile einer guten Methode (Diagnostik und Verlauf) 

•  Gute Patientenschulung notwendig (Handgelenksgeräte nur bei Adipositas, 
Doppelmessung in 1-2 Min Abstand, ruhiger Raum, nach 5 min Ruhe) 

•  Gefahr von „over- or under-reporting“ 
•  Zwanghaft häufige Messungen 
•  Angstauslösung bei vermeintlich schlechten Werten 
•  Wenige Messwerte über den Tag verteilt (2 Messungen tgl./ 7Tage) 
•  Keine Nachtmessungen 
•  Gefahr der Selbstmedikation 
•  Moderate (70-80%) Übereinstimmung mit ABDM in Diagnostik 
•  Notwendigkeit der regelmäßigen Gerätekontrollen 
 
Vorschlag zum Einsatz in der Diagnostik:  

  RR < 125/75 mmHg: kein Hypertonus 
  RR > 135/84 mmHg: Hypertonus 
  RR dazwischen: ABDM 



-  48 Jahre: Briefsortiererin halbtags, langer 
psych. Leidensweg, weiterhin psychisch 
auffällig, 

      angestrengt durch Job 
-  2010 ED Hypertonus: Lisi/HCT 20/12,5, Amlodipin 5 mg 

-  COPD, 40 py 
-  RR Praxiswerte: 150/92 mmHg 
                158/92 mmHg 
                                 144/96 mmHg  
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Fernsehen 
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Fernsehen 

-  48 Jahre: Briefsortiererin halbtags, langer psych.  
      Leidensweg, weiterhin psychisch auffällig, 
      angestrengt durch Job 
-  2010 ED Hypertonus: Lisi/HCT 20/12,5, Amlodipin 5 mg 

-  COPD, 40 py 
-  RR Praxiswerte: 150/92 mmHg 
                158/92 mmHg 
                                 144/96 mmHg  

Durchschnittswerte: tags      135/84 mmHg 
                                    nachts  118/70 mmHg 
                                    gesamt 130/80 mmHg 



               Pharmacotherapy for mild hypertension (Review) 2012/14 

Antihypertensive drugs  used in the treatment of adults 
(primary prevention) with mild hypertension have not 
been shown to reduce mortality or morbidity in RCT‘s	



               Pharmacotherapy for mild hypertension (Review) 2012/14 

2/3 der Patienten aus einer halbverblindeten Studie (MRC,1985). 
Durchschnittsalter 52 LJ., Dauer 5 Jahre. 
Monotherapie mit Propanolol oder Bendrofluazide, ggfs. jeweils in 
Kombination mit Methyldopa. 
Ø RR-Senkung ca 12/6 mmHg 
Durchführung in Allgemeinartzpraxen. 
Signifikante Minderung der Schlaganfallrate 
	



Behandlungseffekte bei Hypertonus Grad 1 ohne kardiovask. 
Vorerkrankungen (jedoch 40% Diabetiker) 

Metaanalyse Ann Intern Med  2005 

N = 15266 
Ø Alter: ?  ( 63,5 von ca 35% der Pat.) 
Ø RR Senkung: 3,6 / 2,4 mmHg 
Aussagezeitraum 5 Jahre 
 

Relative Risikoreduktion um ca 25%: 
Schlaganfall  OR 0,72 (CI 0,55 – 0,94) 
Kardiovask. †  OR 0,75 (CI 0,57 – 0,98) 
Gesamt †             OR 0,78 (CI 0,67 – 0,92) 
 

ARR: 
Stroke bzw. Gesamt †  jeweils ≈ 1 % 

   jeweils ≈ 0,4% ( wenn Pat. jünger und kein     
     Diabetes)    



		1,2 Mill. Schweden bei Musterung (Ø 18,4 J), Nachbeobachtung Ø 24 J (0-37), 2,4% Todesfälle 
  BMJ 2011	



RR im Verhältnis zum Alter 

NHANES, Burt et al 1995 



	12,7	Millionen	Pa>entenjahre	



Mann, 40 Jahre, schlank, sportlich, gesund 
 
2012 Vorsorge:  RR 140/90 mmHg 
2013 Leistenbruch:  RR 140/90 mmHg 
Aktuell:   RR 138/90 mmHg 
 
ABDM: durchschnittlicher 24 RR 132/84 mmHg 

Diagnose? 
 
Weiteres Vorgehen? 
 
Therapie? 



Mein Fazit 

•  Traue nie dem Praxis-RR 

•  Wir haben keine durch gute, aktuelle Studien 
abgesicherte Entscheidungsgrundlage 

•  Bei gesunden jungen Patienten, nach gemeinsamer 
Entscheidungsfindung, Anstreben des RR-Zielbereichs 
von <130/80 mmHg (24h-Blutdruck) mit verträglicher 
medikamentöser Behandlung 



Mann, 25 Jahre, schlank, sportlich, gesund 
 
2012 Vorsorge:  RR 155/85 mmHg 
2013 Leistenbruch:  RR 148/87 mmHg 
Aktuell:   RR 157/83 mmHg 

 
 
 Diagnose? 
 
 
Therapie? 



Sonderfall Therapieindikation 
isolierter systolischer Hypertonus bei jungen Menschen (Männern) 

 

ESC:   

Bei „jungen“ Männern nur Lifestyle-Änderung.  
Kein Nutzen einer medikamentösen Therapie. Kein sicheres 
Fortschreiten zu „echtem“ Hypertonus. 

  
  

 
 
 



Sonderfall Therapieindikation 
isolierter systolischer Hypertonus bei jungen Menschen (Männern) 

 

ESC:   

Bei „jungen“ Männern nur Lifestyle-Änderung.  
Kein Nutzen einer medikamentösen Therapie. Kein sicheres 
Fortschreiten zu „echtem“ Hypertonus. 

  
  

 
 
 

US- JNC 8 ( 2014): 



RR-Entwicklung vom Herz zur Peripherie 



RR im „Alter“ 
 
US-Empfehlungen JNC 8 (2014):  Therapiestart = Therapieziel 
Alter ≥ 60:  Start und Ziel 150/90 mmHg*  Starke Empfehlungen, Grad A: 
 
ESC (2013):     

     -  Start ≥ 160 mmHg, Ziel <150/90 mmHg  
            -  wenn <80 LJ und fit: Ziel <140 mmHg 

 

 
 
 
 
 
* vereinfacht: Start ≥ 150/90 mmHG, Ziel < 150/90 mmHg 
    bei gut verträglichen, niedriger eingestellten Zielwerten keine Therapieänderung ( Experten, Grad E) 
 

Keine willkürliche Altersgrenze, 
wenn Pat. fit (def. durch Allg.Med.) 



Mein Fazit 
•  Traue nie dem Praxis-RR 

•  Wir haben keine durch gute, aktuelle Studien abgesicherte 
Entscheidungsgrundlage 

•  Bei gesunden jungen Patienten, nach gemeinsamer 
Entscheidungsfindung, Anstreben des RR-Zielbereichs von 
<130/80 mmHg (24h-Blutdruck) mit verträglicher 
medikamentöser Behandlung 

•  Bei fitten älteren Patienten (ohne willkürliche Altersgrenze) 
zumindest syst. RR von 140-150 mmHg anstreben ( besser < 
140 mmHg), sonst so weit senken wie verträglich  

-  cave Senkung mittl. RR < 130 mmHg insb. bei kognitiver 
 Beeinträchtigung. 



Abweichungen der ESC-Leitlinie 2013 von der amerikanischen 
JNC 8 Empfehlung 2014 

 
Ausnahmen für den Ziel- RR < 140/90 mm Hg: 
 
ü   Diabetes mellitus:  

   diastol. RR von 80–85 mmHg wird angestrebt. 
 
ü   Nephropathie mit Proteinurie > 300mg/Tag: 

   syst. RR < 130 mmHg unter GFR-Kontrolle erwägen. 
 
ü   Bei fitten Patienten über 80. LJ mit Ausgangs-RR > 160 mmHg: 

   syst. RR von 140–150 mmHg empfohlen. 

 



88 Jahre 
Seit über 40 Jahre Hypertonus 
Psychisch labil, ängstlich 
Symptomfreier Praxis-RR bis 280/140 mmHg 
Herzinsuffizienz NYHA 2, Niereninsuff. Stad. 2 
Med.:  Ramipril 10mg 

 HCT 25 mg 
 Bisoprolol 10 mg 
 Nitrendepin 20 mg 



88 Jahre 
Seit über 40 Jahre Hypertonus 
Psychisch labil, ängstlich 
Symptomfreier Praxis-RR bis 280/140 mmHg 
Herzinsuffizienz NYHA 2, Niereninsuff. Stad. 2 
Med.:  Ramipril 10mg 

 HCT 25 mg 
 Bisoprolol 10 mg 
 Nitrendepin 20 mg 

Ergebnisse 24-Std. Langzeit-RR-Messung: 
 
Tagesdurchschnitt :  168/87 mmHg 
Nachtdurchschnitt:  179/89 mmHg 
Gesamtdurchschnitt:  170/87 mmHg, HF 58/min 



88 Jahre 
Seit über 40 Jahre Hypertonus 
Psychisch labil, ängstlich 
Symptomfreier Praxis-RR bis 280/140 mmHg 
Herzinsuffizienz NYHA 2, Niereninsuff. Stad 2 
Med.:  Ramipril 10mg 

 HCT 25 mg 
 Bisoprolol 10 mg 
 Nitrendepin 20 mg 



ESC Pocket Leitlinien 2013 

	
	
h.p://www.hochdruckliga.de/bluthochdruck-
behandlung-leitlinien.html	




