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ANOEKTIKH YNEPTAZzH

Calhoun DA, Jones D, Textor S, Goff DC, Murphy TP, Toto RD, White A, Cushman WC,
White W, Sica D,Ferdinand K, Giles TD, Falkner B, Carey RM: Resistant hypertension:
diagnosis, evaluation, and treatment.

A Scientific Statement from the American Heart Association Professional Education
Committee of the Council for High Blood Pressure Research: Hypertension 2008, 51,

1403-14109.



O «KINAYNOZ» THZ ANOEKTIKHZ YMNEPTAZHX

* YYnAOTepog Kapdiayyelakdg Kivouvog

* 2NMAVTIKA UPnASTEPN ETTITITWON KAl ocofapoTnta otn BAARBN opydvwy — oTOXWV
og OXEON ME POAPHUOAKEUTIKA puBuIouévn Al

Table 2. Cardiovascular Outcomes Among Patients in the
Primary Outcomes Analysis According to Resistance Status

Outcome Resistant Nonresistant Total

Death 54 (2.1) 290 (1.9) 344 (1.9)
Myocardial infarction 9(0.4) 81 (0.5) 90 (0.5)
Stroke 15(0.6) 76 (0.5) 91 (0.5)
Congestive heart failure 10 (0.4) 43 (0.3) 53(0.3)
Chronic Kidney disease 365 (14.5) 1607 (10.4) 1972 (10.9)
Total events 453 (18.0) 2097 (13.5) 2550 (14.7)
Total patients 2521 15515 18 036

Values are n (%).




2YXNOTHTA ANOEKTIKHZ YNEPTAZHZ

5 % oTO YEVIKO TTANBUOUO

Prevalence of resistant hypertension

12-18 % TWV UTTEPTATIKWYV



Hypertensive Population
(30%)

Population Diagnosed
with Hyperension
{BO0%)"

Resgistant

H%ﬁ;m . Adult Population

Controlled
on 2 4 meds
(33%)

H ouyxvotnTa £xe1 uTTEPOITTAACINOTEI TIG TEAEUTAIEG OEKAETIEG

15,9% (1998-2004) 28% (2005-2008)



AAHOHZ ANOEKTIKH YNEPTAZH # WEYAO-ANOEKTIKH YINEPTAZH

Resistant hypertension should be
considered
In three overlapping dimensions :

— — provided
the two previous reasons are excluded



The most common causes of resistant
hypertension
involve:

1. Incorrect treatment decisions (inappropriate
drug selection, inadequate dosage, the use of
combination therapy without understanding the
mechanisms triggering high blood pressure
development, inefficient use of diuretic therapy)

2. Doctor’s inertia in achieving target BP values
3. The white coat effect or masked hypertension

4. Inappropriate blood pressure measurement



24h KATAIPA®H ATl

Table 2. Recommendations for the Use of Ambulatory Blood-Pressure
Monitoring in Clinical Practice.* British gu idelines concerni ng

Indication hypertension management by
White-coat hypertension Yes the National Institute of Health
Labile hypertension Yes and Clinical Excellence (NICE) in
Resistant hypertension Yes es the UK 2011 emphasize

Hypotensive episodes

Postural hypotension

* JNC 7 denotes the Seventh Report of the |oint National Committee on Preven-
tion, Detection, Evaluation, and Treatment of High Blood Pressure,® and
WHO-ISH the World Health Organization-International Society of Hypertension.*

* ATTokAgIop6G utTépTao NG AEUKNG HTTAOU{OG

* ATTOKAEIONOG AavBaopévng HEBGBoU péETpnong

* Tagivopnon tou pattern tng utrépraong (dipper, nondipper, reverse dipper)

» KaBopiopog xpovoblepatreiag Kal TrTpoodIopIoOg TOU KapdiayyEIoKoU KIvOUvou

EAgyx0g yia CUpuopwon oTn Beparreia



‘...Individuals from the “true RH” group experienced much more common
organ complications (nephropathy, left ventricular hypertrophy) and a
significantly smaller BP reduction at night in comparison with the group
with white coat hypertension diagnosis ‘.

‘...Ambulatory blood pressure measurement (ABPM) is more indicative of
cardiovascular events than BP measurement at the doctor’s office’.




The most common causes of resistant
hypertension
involve;

Mn CUPHOPPWON OTNV AVTIUTTEPTACIKN OepaTreia
“EAAEIYN CWOTAG KATAVONONG TOU BEPATTEUTIKOU OXMATOG
[Mapevépyeieg

*YPnAS K60TOG

*Mn UTTOpPEN CUPNTITWHATWY



Alayvwon aAnB@ouc avOEKTIKNG UMEPTAONG

Aigpguvnon TaBoAoyiKnG aITiag



AITIA ANOEKTIKHZ YNEPTAZHZ2

l. AiIEyepon cUNTTOBNTIKOU CUCTAMOTOG
Il. Dappaka
lll. Yrepoykaipia

IV. AsutepoTTaBng utrépTaon



|. AlEyepon CUNTTAONTIKOU CUCTHHOTOG

» XpoOvio stress
» Xpovio aAyog
* YuyxoAoyika aitia

* Kpioeig TTavikou



Il.Oapupaka

*Non-steroidal anti-inflammatory drugs NSAIDs glucocorticosteroids

elicorice (suppress the metabolism of cortisol by beta hydroxysteroid
dehydrogenase and stimulate mineralocorticoid receptor)

serythopoetin stimulating agents (increase vascular production of
vasoconstrictors e.g. thromboxane)

scyclosporine/tacrolimus (enhance sympathetic nervous system activity, renal
vasoconstriction,sodium and water retention)

santidepressants (monoaminooxidase inhibitors MAO-I)
ssympathicomimetics (nasal decongestants)

oral contraceptives with estrogen

santi-VEGF (VEGF stimulate nitric oxide production and vasodilatation)

ecOcaine, amphetamine



lll.YTrepoykaipia

* Xpovia ve@pIKn vOOOGg
* Neppayyelakr) (QMPOTEPOTTAEUPN OTEVWON), UTTEPAAOOCTEPOVIOHOG

 PApuAKA TTOU EUVOOUV TNV KATAKPATNOT VATPioU (AAATOKOPTIKOEION,
o10TpoYyoOva,NSAIDs,ayye1o0100TAATIKA: MIVOSEIDiAn, udpaAaliun, a-blockers)

e Mn atroTeAEOHATIKN XPRon dioupnTIKWV



IV.AcuTepOTTOBRG UTTEPTAON

2UXVOTEPA aiTia OsuTepOTTaOouc UtTépraonc

Ne@pIKK TTOPEYXUMATIK) VOOOG  6-8%

Neppayyelakn vOoog 3-4%
NMpwTotradrng aAdooTepovionuog £wg 15%
OupeocIdIKA VOO OGS 1-3%
DaIoXPWHOKUTTWHA <0,5%
2Uvopopuo Cushing <0,5%
PapHAKEUTIKAG aITIOAOYIOG 0,1-1,0
2UVOpPOHO ATTVOIOG OTOV UTTVO £wg 30%

YTrepmapabupoeidiouog
KapKIVOEIDEG

2Tévwon 100oU aopTAG



KAINIKA XAPAKTHPIZTIKA YINEPTAZHZ 2E
AEYTEPOINAOGOH AITIA

ATtréToun évapén umrépraong (nAikia <20 R >50 €1n)
ETre100010 UTTEPTACIKWY KPICTEWV
Aipvidia atroppuBuion All

Mn avTatrokpion oTn QAPHAKEUTIKN aywyi



XPONIA NE®PIKH NOzOx

Resistant Hypertension and Chronic Kidney
Disease:

Lancet 2015:386:1588-1598



MapeyXUHATIK) VOOOG TWV VEQPWV
(2,5-6%)

*A1aBNTIKN VEQPOTTABEIO

*[TOAUKUOTIK} VOO OG

2 TTEIPAMATOTTABEIEG

XpOviEG OIONETOCWANVAPIOKEG VEQPOTTABEIEG
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CKD stages

Ficure I: Prevalence of true resistance (black bar) and pseudoresis-
tance (gray bar) in CKD stages [17].

Silvio Borrelli, Luca De Nicola, Giovanna Stanzione,
Giuseppe Conte, and Roberto Minutolo

Division of Nephrology, Second University of Naples, 80125 Naples, Italy



ETTiTTTLoN avOEKTIKAG UTTEPTAONG OTNV XPOVIA VEQPIKH VOCO

210 23-25% TWV atOpwyV pe CKD

@ 3 @opég mio ouxvi atrd o1 n 1810TrabRig utrépTaon (8%) otoug CKD aoBeveig
@D 2e OePATTEUTIKO XEIPIOHO ATTO vE@POAOYO TO TTOO0OTO aveRaivel oto 38%

@ Z10 O1aBNATN KAl OTIG TTPWTEIVOUPIKEG VOOOUG TWV VEPPWV Eival TTIO CUXVN



Original article

Prevalence and characteristics of patients with resistant
hypertension and chronic kidney disease™

Ursula Verdalles*, Marian Goicoechea, Soledad Garcia de Vinuesa, Borja Quirega,
Izabel Galan, Eduarde Verde, Ana Perez de Jose, José Luno

Departaments Mefrologla, Hospital General Universitario Gregorio Marafisn, Madrid. Spain Available online 13 December 2016
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Resistant HTH, %

LB ] 30-58 = < 30 30-283
nN=148 nN=360 n=105 n=162

eGFR (mlimin/1.73 m®) UACH (mg/g)

Fig. 1 - Prevalence of resistant HTN by estimated

Fig. 2 = Frevalence of resistant HTN by urine
glomerular fAltration rate (eGFR).

albumin-to-creatinine ratio (UACR).

Table 2 - Multiple logistic regression analysis with the characteristics associated with resistant HTN.

HApe-

Cender jmale)

History of cardiovascular disease

Estimated glomerular filtration mte (ml'min/m®)
UACR (100 mg/g)

Diabetes mellitus

95% CI: 95% confidence interval; OR: odds ratio.

Table 4 - Variables associated with control of BP <140/90 mmHg in patients with resistant HTN.

OR 95% CI

Age 0.87-0.98
Gender (male) 0.22-2.62

Number of drugs 0.29-2.05
Estimated glomerular filtration rate (ml/min/m?) 1.90-1.99

UACR (100 mg/g) 0.98-0.99
Diabetes mellitus 0.11-1.03

P Treatment with aldosterone antagonists 1.51-8.33




NMaBoyévela avOEKTIKAG UTTEPTAONG OTH XPOVIA VEQPIKA VOO O

. Katakpdtnon varpiou - 6ykou (5-10% Tou ZB)
II. Ailgyepon Tou cuocTRpaTog PAA (og 5% TEXNN: veppayysiakn)

lll. ApaoTNPIOTNTA TOU CUMTTABNTIKOU OUCTHMOTOG

- Asuteporradng umreprapabuposidiouog
- Sleep apnea
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MapeEYXUMATIKI) VOOOS TWV VEQPWYV

(2,5-6%)

e KpeaTivivn opou, eGFR
) ) » leviKA e&€Taon oupwyv
Al0YVWOTIKEG ECETAOEIG e AcUKWHO 0UpwYV 24h (ACR)
* YIrepnxXoypa@pnua VeQpwy.
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Age groups (years)

F1GURE 2: Prevalence of white coat hypertension in CKD patients
stratified by age [26]. P = 0.001 for trend.

Silvio Borrelli, Luca De Nicola, Giovanna Stanzione,
Giuseppe Conte, and Roberto Minutolo

Drivision aof Nephrology, Second University of Naples, 80125 Naples, Italy

WCH : 30%
(office BP)

* Non dippers

* H Bsparmrsia weudoavOeKTIKNC
urrépraonc odnyei os emodgivwon

NG VEQPIKNS AsiToupyiag!



AAAA AITIA AEYTEPOINAOOYZ YINEPTAZHZ
EIAIKA AIATNQZTIKA ZHMEIA

@Uonua dvw KolAiag

«2UVvUTTapEn ayyEIaKNG VOoOU

[Mveupovika oi1dfpara

sAlaopd NEYEBOUG VEQPWYV

*Emdceivwon vepp. AsiToupyiag
META TN Xoprnynon AMEA

Nedpayyerakn

sY1rokaAlaigio | HeTd AQYn dioupnTIKOU [MapouoMIKN

sYtrokaAlaigia Trapd tn AQyn UTTEPTAOT
KaAloouvTnPNPTIKOU *E@idpwon

* AdOTOAIKN UTTEPTOOT caicOnua TTaOApWV

*MeTaoAIk) aAKAAwoN KEPAAOAyia

*OIKOYEVEIOKO ICTOPIKO UTTEPUAD/OU

NpwTotrabng PaloXPWHOKUTTWHA
UTTEPAAOOCTEPOVIOHOG



EPTAZTHPIAKA EYPHMATA I'IA AIATNQZH
AEYTEPOINAOOYZ YMNEPTAZHZ

YNEPAANAOZTEPONIZMOZ
ALD 4 AlD § &
*2UYYEVAG UTTEPTTAOCIO ETIVEQPPISIWYV
V(REN> 1 «Cushing syndrome
sLiddle syndrome
NMpwTtotradng Agutepotrabng *Mineralocorticoid excess syndrome

UTTEPOADOOTEPOVIONOS  UTTEPUASOOTEPOVICUOG

Adévwua VEQPAYYEIOKNA
EMIVEPPISIWYV

n
AidxuTn utrepmrAacia



MEOOAOZ METPHZHZ PENINHZ KAI AAAOZTEPONHZ

U PRA , DRC, ALD og urrria 6¢on

U Aiakorrni @apuakwyv
- dloupnTIKA (3 WS)
- B-aTTOKAEIOTEG (2 WS)
- a-MEA (1w)
- AvtaywvioTég aofeoTiou (5 days)

U Ao0BevhG EUOYKAINIKOGC ME PUOIOAOYIKO KAAIO
( Na oupwyv 24h:>80 mEq/24h)

\V4 : O1I QUAPMAKEUTIKOI TTOPAYOVTEG ETTNPEAOUV TOV OPHOVOAOYIKO
éEAeyX0o, Omaviwg OWG KAAUTTTOUV TOV TTPWTOTTa0N
UTTEPAAOOOTEPOVIOHUO



AAAEZ AOKIMAZIEX
SPo6pTion pe Na : 2L N/S 0,9% —> ALD>8,5ng/dl, utrokaAiaigia

SKataoToAn pe @BopiokopTidvn: 0,1mg x 4/4ds— ALD>5ng/dl

Mpwrtotradng
UTTEPAABOOTEPOVIOUOG



ANMEIKONIZTIKEZ MEOOAOI 2TH NEDPAITEIAKH YMNEPTAZH

1. Avvopuko cmvOnpoypagnua pe yopiyymon captopril
Evouctncia 78-90%
Ewucdmra 88-95%

* Mukpn| o5ila el oppoTEPOTAEDPOL CTEVACEMG

2. Dublex doppler vepiyoypaenpo(RI)
Evoucncioa70-80%
* EEaptdron amd Ny gpaelpion tov E€T0GTOV

3.Spiral AZoviki] Ayyeroypogio
Evoienoia 67-98%
Ewucomra 84%
* OtV (PNOOTOLOVVTOL TEYVIKES TPLOV JLOCTAGEDY
*Orav 1 Kpeorviviy Tov opov < 3mg/dl

4.Magnetic Resonance Angiography(gandolinium enchance
Evoucncia 83-100%
Ewwomra 92-97%
* Mwpn] o&ia el otevacems < 50%

5.PNQrox] oLaOEPULKT] Oy YELOYPUPLO VEPPIKOV ayyelwv (PTA)

EvaoOneia 100%
Ewwotnra 100%



ETEPOTAEUPN OTEVWON

AMNEIKONIZTIKA EYPHMATA

Slayutn unepnlacia
emwvedpLdiwv

apdotepOnAcupn
oTEVwon

adevwpa emvedpldiov




2IMANIA AITIA AEYTEPONAOOYZ YINEPTAZHX

CAUSE /DISEASE CLINICAL PHYSICAL SCREENING TESTS ADDITIONAL
INDICATIONS EXAMINATION TESTS

Resistant hypertension;
paroxysmal
hypertension or crisis
superimposed on
sustained
hypertension; "“spells,”
BP lahility, headache,
sweating, palpitations,
pallor; positive family
history of
pheochromocytoma/
paraganglioma; adrenal
incidentaloma

Pheochromocytom

a/paraganglioma Lot

Rapid weight gain,
especially with central
distribution; proximal
muscle weakness;
depression;

Cushing’s

syndrome

hyperglycemia

Warm, moist skin; heat
intolerance;
Nervousnass;
tremulousness;
insomnia; weight loss;
diarrhea; proximal

Hypothyroidism

muscle weakne

Skin stigmata of
neurofibromat osis
(café-au-lait spots;
neurofibromas );
Orthostatic
hypotension

Central obesity,
“moon” face, dorsal
and supraclavicular fat
pads, wide (1-cm)
violaceous striae,

hirsutism

Lid lag; fine tremor of
the outstretched
hands; warm, moist
skin

24-h urinary CT or MRI scan of

fractionated
metanephri nes or
plasma metanephri nes
under standard
conditions (supine
position with
indwelling IV cannula)

abdomen/pelvis

Owvernight 1- mg
dexameathas one

24-h urinary free
cortisol excretion
(preferably multiple);
suppression test midnight salivary

cortisol

Thyroid-stimulating Radioactive iodine

hormone; free

uptake and scan
thyroxine




Aortic coarctation
(undiagnosed or

repaired)

Congenital adrenal

hyperplasia

Mineralocorticoid
excess syndromes
other than primary

aldosteronism

Rare

Young patient with

hypertension [<30y

Hypertension and
hypokalemia;
virilization (11-beta-
hydroxylase deficiency
[11-beta-OH]);
incomplets
masculinization in
males and primary
amenorrhea in females
{17-alpha-hydroxylase
deficiancy [17-alpha-
OH

Early-onset
hypertension; resistant
hypertension;
hypokalemia or
hyperkalemia

BP higher in upper
extremities than in
lower extremities;

Signs of virilization (11-
beta-0OH) or incomplete
masculinizatio n (17-
alpha-OH

Arrhythmias (with

hypokalemia

Echocardiog ram

Hypertensio n and
hypokalemia with low
or normal aldosterone

2IMANIA AITIA AEYTEPOIMNAOGOYZ YINEPTAZHXZ
( ouvéxela..)

Thoracic and
abdominal CT
angiogram or MRA

11-beta-0H: elevated
deoxycorticost erone
(DOC), 11-

and renin

Low aldosterone and

deoxycortisol, and

androgens17- alpha-
OH; decreasad

androgens and
estrogen; elevated
deoxycorticost erone

and corticosterone

Urinary cortisal

renin

metabolites; genetic

testing




'‘Connshing syndrome' named as a new cause of
high blood pressure

"These previous studies had found increased rates of type 2 diabetes,
osteoporosis and depression in Conn patients -- problems typically caused
by overproduction of cortisol, also termed Cushing syndrome, and not by
too much aldosterone.«

The authors of the University of Birmingham-led study, conducted in
collaboration with a group of scientists from Germany, decided to name
this new cause of hypertension -- the combined overproduction of
aldosterone and cortisol -- as Connshing syndrome.




EPTA2THPIAKOZ EAETXOz 2THN ANOEKTIKH YNEPTAZzH

TUTTIKOG BIOXNHIKOG £AEYXOG
Mevikh oUpwV/ACR

AtrokAgiocp6g XNN

—_

ALD
—  AMEIKONIZTIKEZ MEQOAO!

REN

KopTI{OANn, pETAVEPPIVEG, BUPEOEIDIKEG OPHUOVEG, KATT



. XNN
Y1epaAdooTEPOVIOHOG

Negppayyeiakni
Sleep apnea




rag £UXaploto !
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