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Prévalence HTA

Prevalence of hypertension in the United States
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CHD mortality related to blood pressure

Mortalité HTA
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A Hypertension artérielle secondaire
A Aldostéronismeprimaire
A Cushing

A Phéochromocytome



Clinical features of
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the different causes of secondary hypertension

Disorder

Suggestive clinical features

General

Renovascular diseas

Primary renal disease

Sleep apnea
syndrome

Coarctation of the
aorta

Severe or resistant hypertension

1

An acute rise in blood pressure over a previously stable value |ndiCati0n CIaSSiQUG
Proven age of onset before puberty au dép|stage

\

Y

Age less than 20 vears with no family history of hypertension

and no obesity

An acute elevation in serum creatinine of at least 30 perc
administration of ACE inhibitor or angiotensin
blocke

Moderate to severe hypertension in a patient with diffuse
atherosclerosis, a unilateral small kidney, or asymmetry in renal
size of more than 1.5 cm that cannot be explained by another
reason

Moderate to severe hypertension in patients with recurrent
episodes of flash pulmonary edema

Onset of stage II hypertension after age 55 years
Systolic or diastolic bruit (not very sensitive)
Elevated serum creatinine concentration

Abnormal urinalysis

Primarily seen in obese men who snore loudly while asleep
Daytime somnolence and fatigue and morning confusion

Hypertension in the arms with diminished or delayed femoral
pulses, and low or unobtainable blood pressures in the legs

Left brachial pulse is diminished and equal to the femoral pulse
if origin of the left subclavian artery is distal to the coarct
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Clinical features of the different causes of secondary hypertension

Disorder Suggestive clinical features

Oral contraceptives Mew elevation in blood pressure temporally related to use

Pheochromocytoma Paroxysmal elevations in blood pressure

Triad of headache {(usually pounding), palpitations, and
sweating

Primary aldosteronism | Unexplained hypokalemia with urinary potassium wasting;
however, more than one-half of patients are normokalemic

Cushing's syndrome Cushingoid facies, central obesity, proximal muscle weakness,
and ecchymoses

May have a history of glucocorticoid use

Hypothyroidism Symptoms of hypothyroidism
Elevated serum thyroid stimulating hormone

Primary Elevated serum calcium
hyperparathyroidism
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HTA secondaire: prevalence

Table 3. Incidence of Essential and Secondary Hypertension among Hypertensive Patients, in Comparison with Previous
Reports

Omura er al. Anderson ef al. (I2) Sinclair er al.(5) Danielson er al.(4) Rudnick er al.(3)

(2003) (1994) (1987) (1981) (1977)
Numbers of patient examined 1,020 4 429 3,783 1.000 665
Essential hypertension (%) 90.9 89.5 92.1 95.3 94.0
Renal hypertension (%) 0 - 1.5 5.6 2.4 2.0
Primary aldosteronism (%) 6.0 1.5 0.3 0.1 ND
Renovascular hypertension (%) 0.5 3.3 0.7 1.0 0.2
Cushing’s syndrome (%) 1.0 0.6 0.1 0.1 0.2
Preclinical Cushing’s syndrome (%) 1.0 ND ND ND ND
Pheochromocytoma (%) 0.6 0.3 0.1 0.2 ND
Others (%) 0 0 1.0 0.8 04

" Patients with renal failure were excluded from this investigation. %, prevalence of essential and secondary hypertension, such as re-
nal hypertension, primary aldosteronism, and so on, ameong hypertensive patients examined. ND, not determined.

OmuraM et al,HypertensRes2004
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HTA sur exceslinéralo-corticoide

A Aldostérone
i Aldostéronismeprimaire

A Non-aldostérone
I Cushing (cortisol)
I Autres stéroides surrénaliens



Structure des glandes surrénales

Médullaire: | | Zone réticulaire;] | Zone fasciculég} | Zone glomérulaire
A, NA, D DHEA(S) cortisol aldostérone




HTA sur exceslinéralo-corticoide

Prereceptor control Binding Transactivation
translocation
Cortisol 0
ortiso "
-CH, OH
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Frey FJ et aCurrOpinNephrolHypertens2004

Stewart PMjn2 A t t Aektb6akdl Endocrinology003, 10th Ed




Hyperaldosteronisme

Primaire Secondaire
A Biologie: A Biologie: -
i |f|§23—|‘.§'(§§w§\y‘§% NEVbiy §t R2aluSNRBY
i @K L e
A Causes: A Causes:
o I Etatsoedémateux
Adenome _(APA) _ A Insuffisance cardiaque, cirrhose,
Hyperplasie surrénalienne syndrome néphrotique
Formes familiales i Diurétiques
Carcinome surrénalien i Sténose des AA rénales*
A Clinique: i (Tumeurs rénales a rénine (tres
i HTA rebelle, faiblesse sur rares))*
hypo-kaliémie A Clinique:
I Formessubcliniques i Celle de la cause

i *HTA



Hyperaldostéronismeprimaire

Caracteristigues Quand le chercher ?

A Biologie: A HTA et hypokaliémie
It R2 daHOS NEBYS\A/ I$TA sévére ou résistante
@ Kemnnlh £ 0 22 & HTA etncidentalome

A Causes: surrénalien

Adénome (APA) TC [Ib HO A 1F
LRAZ2LI UKAI dzSF A HTA et anamneSE(Lan}glaéeqa:E

Formes familiales <4% I HTAou AVC a <40 ans
Carcinome surrénalien <1% I Hyperaldostéronism@rimaire
A Clinique: Al ¢! Sy 3IASYSNI f

I HTArebelle, faiblesse sur A pépistage:
hypo-kaliémie

I Formessubcliniques RAR

* = «Hyperplasie> surrénalienne

i NI LILIZ2 NI I f R2 &l



Dépistage systématique et prévalence

A Rochester.

i Avant(19551985): 8 /an 68% adénome, 31% idiopathique
T Apres (1999): 120/an 10% de HTA 28% adénome, 72% idiopathique
i APA opérés: 33% HTA guérie, 67% améliorée

A Brisbane:
i Avant(19711991): 6.6/an 75%adénome 21.4% idiopathique
T Aprés (1992002): 65.5/an 29.6%adénome 64.6%diopathique
i APA opérés 55%HTA guéried5%améliorée

A Torino:
T Avant(19881993): 6.7/an 70%adénome 30% idiopathique
i Apres (19942002): 65.2/an 8% de HTA 30% adénome, 70% idiopathique
i APA opérés 65%HTA guérie35%améliorée

A Singapore
i Avant(19901994): 5.6/an 86% adénome, 14% idiopathique
I Apres (19958001): 25.3/an 4.6% de HTA 50% adénome, 50% idiopathique
I APA opérés : 40% HTA guérie, 55% améliorée

A Santiago
i Avant(19961999): 1.5/an 83% adénome, 17% idiopathique
i Aprés (2002002): 22/an 7.2% de HTA 9.1% adénome, 88.9% idiopathique
i APA opérés : 70% HTA guérie, 30% ameliorée

Mulatero P et al, J CliEndocrinoMetab 2004



Dépistage systématique et prévalence

90 -

80
70
60
50
40
30
20
10

% of the total

frequence of hypokalemia
number of cases of PA per year

120
100
80

40
20 |

120
= 100 I
; § 80 -
' £ 60
B 40
| 11
0 N
Torino Rochester Brisbane Singapore Santiago Torino Rochester Brisbane Singapore Santiago

frequence of APA

Before ARR

The applicationof this strategy to a greater number
‘ ‘ of hypertensivesled to a 5 to 15-fold increase in

the identification of patients affectedoy PA.

Torino Rochester Brisbane Singapore Santiago MulateroP et al, J CliendocrinoMetab 2004



Stade HTA et prevalence

P s T vt
92.9 52 83.1
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Patients with hypokalemia (%)

PH APA IHA

Diagnosis

Figure 2. This bar graph shows that a substantial proportion of the patients
with APA and THA did not have hypokalemia (red bars) at the time of
presentation. APA = aldosterone-producing adenoma; IHA = idiopathic
hyperaldosteronism; PH = primary hypertension.
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Figure 3. This bar graph shows the proportion of patients without PA
(white bars), with THA (red bars), and with APA (black bars) in the
patients at the screening test. The proportion of patients with PA caused
by both APA and IHA increased significantly (from 7.2% to 19.5%) with
the increasing severity of hypertension. APA = aldosterone-producing
adenoma; BP = blood pressure; HT = hypertension; IHA = idiopathic
hyperaldosteronism; PA = primary aldesteronism; PH = primary
hypertension.

Rossi GP et al, J ABollCardiol2006




Preparation et depistage

3.Préparation avant les tests
Substitution en potassium (I'hypokaliémie diminue la sécrétion d'aldostérone) et apport en sel

suffisant (I'hypovolémie augmente la sécrétion de rénine-aldostérone). Arréter la substitution
de K 2 a 3 jours avant la récolte urinaire.

Absol ument n®cessaire dodoarr°ter | es ant agonji
souhaitable doarr°ter | es b°tabloquants, | els
possible, aussi certains Ca -antagonistes, 1-2 semaines avant. Ce sont surtout les

bétabloquants, les IECA, les AT1RA et les diurétiques qui peuvent influencer ce rapport.

m @

% Rapport aldostérone/rénine :

= Si> 180 pg/ml/ng/ml/h : suspicion d'hyperaldostéronisme primaire
» S5i 150 - 180 pg/ml/ng/ml/h : zone grise

x Les 2 situations devraient &tre accompagnées de :

» aldostérone plasmatique élevée (> 76 pg/ml) et
» activité de la rénine réduite ( < 1 ng/ml/h)

/ F KASNJ RS f-CHU¥Y, 200% (G | vy



Confirmation et étiologie

A Confirmatiort
i¢Said RQ2NIK2a0l GA&AYS
i¢Saia RS adzlINkaaAizy RS
A fludrocortisonestNaClpo, NaCliv, captoprilpo
A Imagerie:
I CT des surrénales

A Cathétérisme veines surrénales:
I CT:. nodules bilatéraux
I Age > 40 ansr(cidentalomessurrénaliens fréquents)
I CT:. normal (hyperplasie unilatérale? )



kv 120~
mh 240

Large
2 S0mn/7 .50 HO

Surrénales normales Nodule unigue (D) Nodules D et G
mais > 40 ans




Although the left adrenal gland secretes more than the right @&fosteronécortisol:right
aldosteronécortisol 2.6), the results were more consistent with bilateral adrenal

hyperplasia. Patient has done welith medicalmanagement.
Kahn SL, Angle JF, T&asdnterventionalRad 2010



Adrenal vein aldosterone ratios for patients with unilateral
aldosterone- producing adenomas (APA), bilateral idiopathic
hyperaldosteronism (IHA), and unilateral primary adrenal
hyperplasia (PAH)
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] 10 OO0 |
g L. © |
w o__ 0O -
£ _ o8 _ _ _ f " _
'E [w] X [y )
Bop
= A 824
AAnA
AR
1 ARRL A
APA IHA PAH
n=39 n=47 n=7
AVS 1990 - 1999 93 percent success rate.
Adrenal CT:
2B - nl or minimal limb thickening 3B - bilateral adrenal nodules
8 unilateral source of aldosterone 22 unilateral source of aldosterone
22 - unllateral microadencma 7 - atypical unilateral macroadenoma
12 ipsilateral APAS 3 ipsilateral APAs

Aldosterone levels were corrected for dilutional effects by dividing
aldosterone concentrations by simultaneously obtained adrenal vein
cortisol concentrations.

Data from Young, WF Jr, Stanson, AW, Grant, CS, et al. Primary Efjr"”"“'
aldosteronism: adrenal venous sampling. Surgery 1996; 120:913.



CT/IRMvs cathétérisme

Révision des données publices 9 @2 f dzii A 2 Yy RBUVE C

A SourcesPubMed MEDLINE, .
EMBASE. et Cochrane Library,A Avant 2000: recherche dans

MPTT M ONRE H~A ﬁeoﬁ@as choisis
A Sélection9 U dzRSa 6 X0 [T ¢%cesvaa

et cathétérismed Xdonnées : , .
sur950 patients avec A Elargissement du dépistage

aldostéronismeprimaire. I ~30cas/an

A Conclusionchez37.8% des i ~mn 22 RSa Ol a R
5222{‘#2{5}2?%““9 CTIMRI & cathétérisme systématique

A Limitation: données I ~70 % lateralisé (rapport >2),
insuffisantessurle suivipost incluant HAI
opératoire

KemperdvlJE et al, Anintern Med 2009 JurgNussbergerHM\ACHUV



Hyperaldostéeronismest HTA

A Avant le dépistage systématique RAR
i M 2 RS&a OlFla RQKELISNISY
I 2/3 adenome, 1/3 hyperplasie (HAI)

A Dépistage systématique, HTA sans hypokallemle
i 10x nombredescas=mn 22 RS& Ol R
I 1/3 adenome, 2/3 hyperplasie

A Cathétérisme systématique

I Discordance catheterismamagerie
iHko fFUOSNYfAAaSA 0N LILIZ2 NI
opérables (adénome ou hyperplasie)



Hyperaldostéronismetraitement

A Sécrétion unilatérale
(adénome ou hyperplasie):
I Extirpation chirurgicale

A Sécrétion bilatérale ol
hyperplasie, nodulesldc, |}|l|lg|}|l|l|l|l||l||ll|lIIIIIIIIIlIIIIIII|I|I1l|il|IUIH|H
%2 dzii = N & lj dz8 OKA NIZN -
I Traitementanti-hypertenseur o /"

I Antagonistes des M&:

A Spironolactondantagoniste
des AR gynécomastie,

Aldostérone

impuissance) Ao
A Eplérénoned RS LJ2 dzNIWdz RQS (i
anti-AR) i
(8] S
N
Spironolactone Eplérénone

Aldactone\ Inspre


http://fr.wikipedia.org/wiki/Fichier:Aldosteron.svg
http://upload.wikimedia.org/wikipedia/commons/3/34/Potassium-sparing_diuretics2.svg
http://upload.wikimedia.org/wikipedia/commons/3/34/Potassium-sparing_diuretics2.svg

A Hypertension artérielle secondaire
A Aldostéronismeprimaire

A Cushing

A Phéochromocytome



HTA: éetiologie

Table 3. Incidence of Essential and Secondary Hypertension among Hypertensive Patients, in Comparison with Previous
Reports

Omura er al. Anderson efal. (12) Sinclair er al.(5) Danielson ef al.(4) Rudnick er al.(3)

(2003) (1994) (1987) (1981) (1977)
Numbers of patient examined 1,020 4 429 3,783 1.000 665
Essential hypertension (%) 90.9 89.5 92.1 95.3 94.0
Renal hypertension (%) 0 - 1.5 3.6 2.4 5.0
Primary aldosteronism (%) 6.0 1.5 0.3 0.1 ND
Renovascular hypertension (%) 0.5 3.3 0.7 1.0 0.2
Cushing’s syndrome (%) 1.0 0.6 0.1 0.1 0.2
Preclinical Cushing’s syndrome (%) 1.0 ND ND ND ND
Pheochromocytoma (%) 0.6 0.3 0.1 0.2 ND
Others (%) 0 0 1.0 0.8 04

" Patients with renal failure were excluded from this investigation. %, prevalence of essential and secondary hypertension, such as re-
nal hypertension, primary aldosteronism, and so on, ameong hypertensive patients examined. ND, not determined.

OmuraM et al,HypertensRes2004



Hypertension et glucocorticoides

A m sensibilitévasculaire
auxadrenergiques

A LINEP R sizostiah 2

de larénine (foie). 5

A Activation des MR B' ﬁ*
tubulairesrénaux ngﬁ
i Effetpropredu cortisol ) .

(pas degylucocorticoides |
synthétiques$




Cushing: incidence géenérale

Incidence annuelle probable EDMCHUYV 01.089.09

A

latrogéne:~ 3% de la population A 52 cas{ 7 /an)
traitement corticoide (USA) i 29 hypophysaire
A Non reporté . .
_ I 17 surrénalien
ACTH ectopique: 66/20 A 11 adénome
A La moitié, sur SCLC, trés peu A 4 carcinome
diagnostiqué A 2 AIMAH

Maladie de Cushing i 6 ACTH ectopique

hypophysaire= 0.5¢2.5/10° _ e |
Tumeurs surrénaliennes: A 8 investigations incomplétes
~0.1c0.6/10° I 4 suspicion hypophysaire

A Préclinique sousliagnostiqué i 4 suspicion surrénalien



Phénotypecushingoide

5SLISYRI YOS RAvantagrés/traitément

9EOS8 & RQ! ACTH supprimée

Maladie de Cushing,
hypophsaire

Hematomes

Glucocorticoides
exogenes




Cushing et hypertension artérielle

HTA dans Cushing Cushing dans HTA
A Endogeéne: A HTA découverte récente,
i 80 % non traitée, non réferée a

i 95 9% en ACTH ectopique un centre spécialisée,

i/ 2yiNRodziA2y RS 192%00u 2y Rdz
cortisol sur MCR 1%+l o preclinique)

. OmuraM et al,HypertensRes2004
A latrogéne:

T 20%
I Faible effet sur MCR de
prednisone nul de

dexaméthasonge
bétamétasoneX

A Cushing préclinique, cas
particuliers:
I Incidentalome22%
i Diabete type2 9%

Mitchell J et alSurgeEndos@009
MagiakouMA et al, BesPractResClinEndocrinoMetab 2006 MurakamiH et al,Endocrd 2010



Serum cortisol, pg/dL

20

16

12

Démarche diagnostique

Rythme circadien

| | | J
4 8 12 14 20 24
| =s-Lights out —pe. | < LIGNIS ON - |

Time, elapsed hours

WeitzmanED et al, 1971

A Dé
:
,

Méthodes

pistage

Rythme circadien du cortisol
Cortisol salivaire a minuit
Cortisol urinaire (récolte 24h)

A Confirmation et approche
étiologique: ACTH
A ACTH supprimée

CT des surrénales

A ACTH non supprimée

IRMhypophysire
CTthoraco-abdominal

Tests dynamiques
Cathéterisme des SPI



Cushing: imagerie

A ACTHdépendant

I Hypophysaire (le plus souvent
micro-adénome) ou ectopique
(le plus fréequent SCLC)

I Hyperplasie bilatérale des
surrénales

A ACTHndépendant

T Adénom_e ou carcinome
surrénalien

T Surrénale contrdatérale
atrophiée (ACTH supprimee)




Cushing:

Cathétérisme des SPI

120 4

100 -

80 -

ACTH
IPS/PV g0 |

40 -

20 -

0

Gsponed et al, Medicine(Baltimore),1999

étiologie

Etiologie (n=1114)

Frequency of causes of Cushing's syndrome

Diagnosis

Percent of patients

Cushing's disease
Ectopic ACTH syndrome

Ectopic CRH syndrome

ACTH-dependent Cushing's syndrome

68
12

<<1

ACTH-independent Cushing's syndrome

Adrenal adenoma 10
Adrenal carcinoma 8
Micronodular hyperplasia 1
Macronodular hyperplasia <<1
Pseudo-Cushing's syndrome
Major depressive disorder 1
Alcoholism <<1

NiemanLK et allUpToDate2010




Cushing ACTHeéependant: traitement

Maladie de Cushing ACTH ectopique

A Résectiortranssphénoidale A Résection tumorale
A Mauvais pronostic

I Transsphenoidal surgery |

| Surgical resection of tumnrl
I | ]
75-90 percent 5-20 percent | |
initial cure recurrence  Adults Benign cured Malignant not cured
60-70 percent l
final cure
| | Adrenal enzyme inhibitors, r:hernutheraw|
| | |
70-90 percent 20-40 percent [ |
initial cure FECUMTENce  chjldren i
45-50 percent Hypercortisolism controlled Indolent tumor
final cure |

I Medical or surgical adrenalectonmy
| Pituitary irradiation £ mitotane | |

T Hypercortisolism cured
85-100 percent cure

| Total bilateral adrenalectomy |
T

A Traitements anticancéreux

A Traitementsantisurrénaliens
A Mise en rémission i Inhibiteurs enzymatiques
i Antagonistes des MR, GER

100 percent cure



Cushing ACTHhdépendant:

traitement
Adénome Carcinome
Extirpation chirurgicale Extirpation chirurgicale
Bon pronostic Mauvais pronostic

Traitements adjuvants lourds
Mitotane, antimitotiques



Cushing et HTA

A Cushing iatrogéne trés fréquent, mais

il ¢! 3a20ASS LISdz FNBIjdzSy i S

synthétiques)

A Cushing endogénegtinique» trés rare

I HTA associée frequente (effet MC du cortisol)

I Prédominance du Cushing ACdépendant hypophysaire
A Prévalence sousstimée du Cushing endogéne

« préclinique»

I Sur ACTH ectopique

i 9y Qrcident&ddnesurrénalien

I En cas de DM2



A Hypertension artérielle secondaire
A Aldostéronismeprimaire

A Cushing

A Phéochromocytome



HTA: éetiologie

Table 3. Incidence of Essential and Secondary Hypertension among Hypertensive Patients, in Comparison with Previous
Reports

Omura er al. Anderson efal. (12) Sinclair er al.(5) Danielson ef al.(4) Rudnick er al.(3)

(2003) (1994) (1987) (1981) (1977)
Numbers of patient examined 1,020 4 429 3,783 1.000 665
Essential hypertension (%) 90.9 89.5 92.1 95.3 94.0
Renal hypertension (%) 0 - 1.5 3.6 2.4 5.0
Primary aldosteronism (%) 6.0 1.5 0.3 0.1 ND
Renovascular hypertension (%) 0.5 3.3 0.7 1.0 0.2
Cushing’s syndrome (%) 1.0 0.6 0.1 0.1 0.2
Preclinical Cushing’s syndrome (%) 1.0 ND ND ND ND
Pheochromocytoma (%) 0.6 0.3 0.1 0.2 ND
Others (%) 0 0 1.0 0.8 04

" Patients with renal failure were excluded from this investigation. %, prevalence of essential and secondary hypertension, such as re-
nal hypertension, primary aldosteronism, and so on, ameong hypertensive patients examined. ND, not determined.

OmuraM et al,HypertensRes2004



Structure des glandes surrénales

Médullaire: | | Zone réticulaire;] | Zone fasciculég} | Zone glomérulaire
A, NA, D DHEA(S) cortisol aldostérone




Séecrétionanédullo-surrénaliennes

A Catécholamines

OH OH
N NH, HO
(R) (R)
NH,
HO HO HO
OH OH

Adréenaline  Noradrénaline Dopamine A ——
A,PM183 NA,PM 169 D, PM 153 CARRLIS

A Contrble de la sécrétion
I SNA, sympathique

i A et NA =réponse
fondamentale au stress

ADRENAL E N
MEDULLA SYMPATHETIC
NERVE ENDINGS

Copyright ©2003 Elsevier Science (USA). All rights reserved.



http://en.wikipedia.org/wiki/File:Epinephrine_structure_with_descriptor.svg
http://upload.wikimedia.org/wikipedia/commons/8/8c/Norepinephrine_structure_with_descriptor.svg
http://upload.wikimedia.org/wikipedia/commons/1/1b/Dopamin_-_Dopamine.svg

Catécholamines

Biosynthese

Propre aux surrénales

HO

Tyrosine-3-

HO

Catabolisme

CATABOLISM OF CATECHOLAMINES

OH OH
Tyrosne HO, HO
COOH
MH; HC—OH HC —OH
| |

OH HCH CH,
Tétrahydrobioptérine + o l:lH Hrlxl oH
Hydroxylase <_ e NH; NG,

PEET Dihydrobioptérine + H20 SAM> N-méthyltransféra Norspmsphm:’ Eoneptine
£ &
s (9
OH OH HO,
DOPA OH
HO Noradrénaline
COOH CH,0,
H_
hH, H20 hH,
oH N M N HC—OH (DOMAY
co2 Oz HCH 3,4fdihydroxy fhandelic acid
. |
. DOPA Dopammne p-hyroxylase NH, E NH; —CHg
deécarboxylase . 5 )
oH Normetanephrine o Metanephrine
O
a3 Dopamine Jo OH >
CH;0, g, 7 . .
@ Utilité diagnostique
CH,OH
COOH
(VMA)

Vanillylmandelic acid

Copyright ©2003 Elsevier Science (USA). All rights reserved.
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Figure 1. Receiver Operating Characteristic
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Phéochromocytome: imagerie




