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Cas clinic (1)

* Motiude consulta: Dona de 54 anys, amb HTA previa des de fa 15 anys, i dislipemia, no tractades,
que ingressa a Neurologia per ictus isquemic i crisi hipertensiva.

* Antecedents familiars:

* Pare mort per Ca Prostata als 79 anys

* HTA en germa des de els 45 anys

* Mare amb DM tipus 2: ictus als 75 anys




Cas clinic (2)

* Antecedents personalsi patologics:
— No al-lergies medicamentoses conegudes
— Habits toxics: Fumadora de 10 cigarretes/dia.
— Dislipémia en tractament . Es va indicar simvastatina 20 mg, pero no segueix el tractament
— Diabetis mellitus tipus 2, de 4 anys d’evolucié en tractament amb Metformina 850 mg 1-0-1

* Malaltiaactual:
Donade 54 anys, amb HTA previa, dislipemia, pero no tractades, i DM tipus 2, ingressada en neurologia
per ictus isquémic (lacunar) i crisi hipertensiva (212/114 mm Hg).




Cas clinic (3)

* Exploracio fisica: (ARV): Bon estat general

Talla 1,60 m Pes 79 kg IMC 30,8 kg/m2 Perimetre abdominal: 98 cm

PA: ( Amb 3 farmacs antihipertensius: ARA2, antagonista del calci i hidroclorotiazida)
BE: 168/92, 166/88, 167/ 88 mitjana 167/89 mm Hg

BD:174/86, 168/82, 170/80 mitjana 171/83 mm Hg

FC: 78 bpm

PA bipedestacio (BE): 177/84, 179/82 mitjana 178/83 mm Hg

FC bipedestacio : 77 bpm

* Auscultacié cardiaca: tons ritmics, no bufs

* No bufs carotides.

* Polsos periféerics: conservats simetrics.

* Auscultacié respiratoria: Normal

* Abdomen: dins de la normalitat

* Exploracié neurologica dins de la normalitat.
* No edemes EEll




Caso clinic (4)

* Analisi: Hb 15,3 g/dI, plaguetes 184x, INR 0,90, glucemia 158 mg/dl, Hb glicada 7,1%, col total 274, TG 157
mg/dl, colesterol LDL 194 mg/dl, colesterol HDL 49 mg/dl, Col noHDL: 225 mg/dl ,Triglicérids 167 mg/dL, urats 7,1
mg/dl creatinina 0,9 mg/dl, Filtrat glomerular estimat (CKD-EPI) 65 ml/min/1,73 m2, Na 142 K 4,5 mmol/I.

Albuminduria en orina de primera hora (QAC): 46 mg/g.
* ECG: Ritmo sinusal, Doble producte de Cornell: 2.782 mm-mseg. Rectificacié del ST en cara lateral.

* Ecocardiografia: VI 51 mm, FE 68%, Septo IV 14 mm, PP 11 mm, IMVI 133 g/m2, Al: Volum indexat 42 ml/m2
e’septal 5cm/seg E/e’septal: 15. Aorta ascendent dilatada (45 mm).

* Rx torax: dins de la normalitat.

* EcoDoppler Renal: dins de la normalitat. No signes de sospita de malaltia vasculorenal.




Nomenclatura per la funcié renal i malaltia renal cronica

Key take-home messages
(1) Use ‘kidney’ rather than ‘'renal’ or ‘nephro- when refarring to kidney disease ST a'.h';;im:’ S
and kidney function Description and range
Al AZ A3
@ Usa ‘kidney failure’ with appropriate descriptions of presence or absance of N e = =
i 1 i ! Prognosis of CKD by GFR and ormal to mi Moderate| Severg
symiptoms, signs, and treatment rather than ‘end-stage kidney disoass i : . ;

since latter tarm is not patient-sensitive and connotes stigma e

= 30 mgg 30300 mg'g = 300 mg'g

@ Usa tha KDIGO definition and classification of acute kidney diseases and <3mg/mmol 230 mgémmol > 30 mg/mmil
disordars (AKD) and acute Kidney injury (AKI) rather than alternative
descriptions to define and classify severity of AKD and AKI; AK] stagas - Gi1 Mormal or high =90
{1, 2, 3) should be used to dencte severity of AKI E
(@) Usa the KDIGO definition and classification of CKD rather than alternative =8 ©  Midydecmased (60759
dascriptions to define and clazsify CKD. Ascertainment of CKD when GFR E E Mildly to
= B0 mi/min/1.73 m? requires assessment for markers of kidney damage EEC ol -
{e.q., albuminuria). CKD should be classified according to cause and 25 Moderately to
categories of GFR and albuminuria (CGA); severity of CKD should tTE Gib B --
comespond to risk categories (i.e., KDIGO heatmap, right) _Ef §
(8) Use specific kidney measures such as albuminuria or decreased GFR to ,E ‘T ---
L
&

describe alterations in kidney structure and function, respectively, rathar

than general descriptors such as ‘abnormal or ‘reduced’ kidney function. G5 Kidney failura =15 ---
Do not equate albuminuria or proteinuna as ‘decreased kidney function’
since they are markers of kidney damage low rigk (if no other markers of kidnay disoase, no CKD)

moderataly increased risk
high risk
BN very high risk

Levey AS et al. Eur Heart J 2020; 41:4592-2598



* Quina/es de les segiients troballes en la ecocardiografiason
suggestives de cardiopatia hipertensiva:

a. Septum interventricular de 14 mm
b. [ndexde massaesquerrade 127 g/m2
c. Disfuncié diastolica VE.

d. Totes son certes.




Volum indexat AE i IMVE: Rang de normalitat

Table 4 Normal ranges and severity partition cutoff values for 2DE-denved LV EF and LA volume

Male Female
Narmal Mildhy Moderately Severely Normal Mildhy Moderately Severaly
range abnomal abnormal abnormal range abnormal abnormal abnormal
LV EF (%) 52-72 41-51 30-40 <30 54-74 41-53 30-40 <30
Maximum LA volume/BSA [rnlJrn‘?} 16-34 35-41 42-48 =48 16-34 3541 42-48 =48
Table 6 Normal ranges for LV mass indices
Women Men
5 e < Concentric Concentric
Linear method @ «’:\s Remodeling : Hypertrophy
LV mass (g) 67-162 88-224 S :
LV mass/BSA (g/m?) 43-95 49-115 N
Relative wall thickness (cm) 0.22-0.42 0.24-0.42 =
Septal thickness (cm) 0.6-0.9 0.6-1.0 B : ,
o g Normal : Eccentric
Posterior wall thickness (cm) 0.6-0.9 0.6-1.0 o ? Geometry Hypertrophy
2D method
LV mass (g) 66-150 96-200 :
LV mass/BSA (g/m°) 44-88 50-102 <95 (9Q) > 95 (Q)
= 115 (d) > 115 ()

Bold italic values: recommended and best validated. Laft Ventricolar Mass ndex (gmiin?)



Ecocardiografia en I'estudi de la HTA: Disfuncio diastolica

A- Ona E: Fluxemitral i ona A. } " ;=
B- Velocitate’ mitral lateral N .-*Q
(Doppler). ‘»‘ - .
C. Velocitat e ‘'mitral septal

(Doppler).

D- Pic regurgitacié tricuspide M AA M M \ ,\-\J \u Mﬂ\w "““"\"'
L L L "

!. ' i
Valors anomals: w 'V " " w il

e’ septal <7 cm/s |vm' ,
e’ lateral <10 cm/s ! [ 2
Volum indexat AE >34 mL/m2

Peak TR velocity> 2,8 m/s

-
| o

—

mﬁna';;*"*" ‘;&;»{ﬂ " W” - l

™\ Peak TR velocity

Ottosen Cl et al. Eur Heart J Cardiovasc Imaging 2024,25; 1525-1536



Cas clinic (5)

* TC cranial: sense lesions intracranials agudes valorables.

* Estudi neurovascular:Estudi TSA sense alteracions significatives. Fluxos d'alta resistencia relacionats amb
HTA . Acceleracié en hemisferi E respecte a D compensatoria. No indicis d'estenosi/oclusions de grans vasos.

* RM cranial: Intarts aguts de mortologia lacunar al tronc de I'encefal, que coexisteix amb d'altres de cronics,
tots del tronc i de territori perforant de la circulacio posterior. Desmileinitzacio isquemica periventricular
(Fazekas | -1l) i aillada microhemorragia cronica a la protuberancia




HTA i malaltia cerebrovascular de vas petit (CSVD)

| vecrtunctorschunees |
— & -
I

Armario P et al. Hypertens Res 2023;46: 1344-1346
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Malaltia cerebrovascular de vas petit: Neuroimatge

. .

{ \
/ White matter Lacunar Cerebral Enlarged \
hypermtensnty infarction microbleeds perivascular space

=SVD score

A

Cerebral
hemorrhage

Symptomatic

™ SVD )

Yagita Y. Hypertens 2024,;47: 3073-3074



Tractament antitrombotic i microsagnants cerebrals

Wilson D et al. Curr Opin Neurol 2017;30:38-47



Microsagnats e incidencia d’esdeveniments cardiovasculars

Primary Composite Endpoint

20 —— Cerebral microbleeds absent
=== Cerebral microbleeds present

Adjusted hazard ratio 1.89 (95% CI, 1.23-2.88); P=0.003

=
4]

5 - —

Log-rank P=0.001

Cumulative Incidence of major adverse
cerebro/cardiovascular events (%)
-
=]

u b T ¥ T v T T T T
0 90 180 270 360 450 540 630 T20
Days
Mumbers at risk:
CMBs absent 1349 1151 1056 1020 B66 a80 G656 Gdd 613
CMEBs present 393 7 284 281 247 201 181 184 173

Choi KH et al. Stroke 2020; 51: 3514-3522



Cerebral small vessel disease: Marcadors en la RM i mortalitat

White matter hyperintensity volume Lacunes
100 {—— Highest Q 100 {—— Absent
L Third Q ) —— Present
E 80 {—Second Q E 80
= - Lowest Q £
£ £
O 60 1 o 60 9
E S
2 40 2 0]
2 p <0.0001 = p <0.0001
E 20+ £ 20-
- o
" = BT
01 0
0 3 6 9 12 15 0 3 6 9 12 15
Follow-up (years) Follow-up (years)
Number at risk: Number at risk:
125 113 95 80 62 41 364 358 338 314 282 218
— 125 121 110 98 79 49 — 137 125 111 93 75 49
—_— 125 123 119 106 96 72
—_— 126 126 125 123 120 105

Yi F et al. Neurology 2024;103: e209701



Associations between blood pressure across adulthood and  “y ®

late-life brain structure and pathology in the neuroscience o
substudy of the 1946 British birth cohort (Insight 46):

an epidemiological study

Christopher A Lane, Josephine Barnes, Jennifer M Nicholas, Carole H Sudre, David M Cash, Thomas D Parker, lan B Malone, Kirsty Lu, E

Sarah-Naomi james, Ashvini Keshavan, Heidi Murray-Smith, Andrew Wong Sarah M Buchanan, Sarah E Keuss, Elizabeth Gordon, William Coath,
Anna Barnes, John Dickson, Marc Modat, David Thomas, Sebastian | Crutch, RebeccaHardy, Marcus Richards®, Nick CFox*, Jonathan M Schott*

Findings Between May 28, 2015, and Jan 10, 2018, 502 individuals were assessed as part of Insight 46.
465 partu:lpants {233 [51%] men; mean age 70-7 years [SD 0- ?] 33 [1894] a1nylmd-|3 -positive) were included in

greater increases in SBP and DB P between 43 and 53 years were p{}sﬂnel}f associated with WM [-]V at GEI—TI years of
age (increase in mean WMHYV per 10 mm Hg greater SBP 7%, 95% CI 1-14, p=0-024; increase in mean WMHYV per

Interpretation High and increasing blood pressure from early adulthood into midlife seems to be associated with
increased WMHYV and smaller brain volumes at 69-71years of age. We found no evidence that blood pressure affected
cognition or cerebral amyloid-p load at this age. Blood pressure monitoring and interventions might need to start
around 40 years of age to maximise late-life brain health.

Lane CA et al. Lancet Neurol 2019;18:942-952



Es pauta tractament amb 3 farmacs antihipertensius, a dosis plenes:

Candesartan 32 mg/ Hidroclorotiazida 25 mg 1-0-0 i amlodipino 10 mg 1-0-0

Persistencia de xifres elevades malgrat el tractament, a la fase subaguda de l'ictus:
PA (BE) mitjana de 3:162/102 mm Hg FC 62 bpm.

MAPA al alta:
PA-24:152/82 mmHg

PA ditirna: 155/84 mm Hg
PA nocturna: 142/80 mm Hg

Té el pacient una HTA resistent?




Maneig clinic de la HTA resistent i de la HTA resistent

HTA tractada amb 3 antihipertensiusa dosis plenes tolerades

( Inhibidor del sistema Renina-Angiotensina, antagonista del calci, ditirétic)

v

HTA clinica ( en la consulta) no controlada

v

HTA resistent
L
HTA controlada | MAPA-24h | HTA no controlada
HTA seudoresistent HTA resistent verdadera
amb efecte bata l—» Descartar HTA secundaria
blanca

Afegirquart farmac

HTA: Hipertensid arterial
MAPA: Monitoritzacio ambulatoria de la pressio arterial



S’ha de modificar el tractament antihipertensiu en aquest
pacient?

Afegir espironolactona 25 mg/24h
Afegir doxazosina
Augmentar la dosi d’'amlodipino

o 0 T o

No cal modificar el tractament antihipertensiu




Tractament de la hipertensid arterial

Programar hasta 4 escalones de tratamiento para alcanzar el control en un plazo maximo de 3 meses
El periodo para decidir una escalada de tratamiento sera de 15-30 dias

Estrategia Comprimidos Farmacos Consideraciones
Tratamiento L Considerar monoterapia en HTA de
; IECA o ARA Il + CA o diurético riesgo bajo con PAS <150 mmHg,
combinado
doble a dosis iniciales / bajas 0 en pacientes >80 afios,
o en pacientes fragiles
Tratamiento . Considerar BB en cualquier escalon
combinado IECA o ARA Il + CA o diurético cuando haya indicacion especifica
doble a dosis completas como IC, Cl, FA o embarazo actual o
planeado
Tratamiento 8. a2 ;
combinado IECA o ARA Il + CA + diurético “jaf;wrjerdprafemf:ﬂ*ﬁ'mﬂﬂtﬂ '_3
triple hasta completar dosis completas SIS L S ST P
Tratan:llento IECA o ARA Il + CA + diurético + Las alierpativasa Espironoia-:_;tona
combinado ) N como 4° farmaco son Doxazosina de
triple plus Espironolactona 25-50 mg/dia liberacion prolongada o BB

Gorostidi M et al. Hipertension Riesgo Vasc 2022;39:174-194



Tractament farmacologic de la HTA resistent

Patients not controlled with )
ACEi or ARB + CCB + Diuretic®
) .
CKD stage 1 to 3, CKD stage 4 and 5 (not on dialysis),
L eGFR =30 ml/min/1.73 m? J [ eGFR <30 ml/min/1.73 m? }
g Add B 4 Adde =
) Spironolactoned (preferred) 1) Chlorthalidone (preferred)
or other MRAd or other ¢y Diuretic
or or
I1) BB® or Alpha1l-blocker I1) BB® or Alpha-1 Blocker
or or
11l) Centrally acting agent P L I11) Centrally acting agent
h

Consider Renal Denervation
If eGFR >40 ml/min/1.73 m?

Mancia G, Kreutz R et al. 2023 ESH Guidelines. J Hypertens 2023,;41:1874-2071



Tractament antihipertensiu. Meta terapeutica

Systolic BP target Diastolic BP target

F 'y
150 — 100 —
140 — 90 —
130 80 —
120 — 70—
mmHg : mmHg :
|

Most patients? Most patients?®

Target - Avoid -

Mancia G, Kreutz R et al. 2023 ESH Guidelines. J Hypertens 2023;41: 1874-2071



Caso clinic (6)

Es descarta HTA secundaria:
AngioTC renal amb estudisuprarenal dins de la normalitat
Aldosterona normal, Renina normal. Quocient Aldosterona/Renina normal

Decisions terapeutiques:

1/ S’afegeix com a 4rtfarmac antihipertensiu la espironolactona 25 mg/24h
2/ Es revisa dieta: Ingesta de sal (aliments processats)ila dieta antidiabética.




Cas clinic (7)

Evolucio clinica: Altres tractaments al alta de Neurologia:

* AAS100 mg/24h
* La hipercolesterolemia es va tractar amb Atorvastatina 80 mg

* DM : Metformina 850 mg 1-0-1




Analisi post alta: Hb 16,3 g/d|, plaquetes 184x, INR 0,90, glucemia 158 mg/dl, Hb glicada 7,1%

col total 194, colesterol LDL 112 mg/dl, colesterol HDL 49 mg/d|, triglicérids 165 mg/dL,

urats 6,9 mg/dl creatinina 0,9 mg/dL, Filtrat glomerular estimat (CKD-EPI) 65 ml/min/1,73 m2,
Na 142 K 4,5 mmol/I.

Modificaria el tractament hipolipemiant?




2019 ESC/EAS Guidelines for the management of dyslipidaemias

B

Meta terapeéutica colesterol noHDL:
e Altrisc:col noHDL< 100 mg/dl

Moltaltrisc:col noHDL< 85
mg/d|

i reduccio>50%

Treatment goal
for LDL-C

3.0 mmoll
(116 mgidl)

& =50
reduction

baseline

= SCORE 2% and <5%
* "foung patients. [T 108 <35 yars
TIH

<50} years) with DM duration
< |0 yemrs without othar risk factors

= SODAE 25% and <I0%

» Markedly akvatod single risk factors, In
h.rTE:-Errmnll[l | o
H'lmrrnhl-:l'xlmg':lr?i

BP = | 80V1 10 mmHg
* FH without other major risk facors
" » Madarats CKD | 3059 mimin)
T » 04 wit tarpat organ damage, with DM
e duration 10 pers or other sddisional risk Bicor
* ASCWD! {dmicallimaging)
% = SOOHAE =109
M +FH with ASCVD or with another
h'*.,k / major risk factor
~, » Seepere (KD (2GFR <30 mlfmin)
+DM & target organ damage =1
major risk fachors; or earfy onset of
TID#M of long duration [» 20 years)
“*u
‘\\H\
i
Moderate High Very high CV Risk

MachF et al. Eur HeartJ 2020;41:111-118



Analisi: Hb 16,3 g/dI, plaquetes 184x, INR 0,90 glucemia 158 mg/dl, Hb glicada 7,1%,

col total 194, TG 97 mg/dl, colesterol LDL 112 mg/dl, colesterol HDL 49 mg/dlI,
triglicérids 165 mg/dL, urats 8,1 mg/dl creatinina 1,1 mg/d],
Filtrat glomerular estimat (CKD-EPI) 65 ml/min/1,73 m2, Na 142 K 4,5 mmol/I.

Modificaria el tractament antidiabetic?




Inhibidores SGLT2: Proteccié cardio-renal

Braunwald E. N Engl J Med 2022,;386:2024-2034



Progressio de la malaltia renal o mortalitat cardiovascular

30—
Placebo
100
20—
EMPA-KIDNEY trial: 5 99
* Assaigclinicfase 3 en 23 centres : B0
e Edat> 18 anys N=6.609, seguiment *;' 70—
de 2 anys(1Q 1.5-2,4). = 10—
« FGe 20-45 mL/min/1,73m2 o FGe E 604 Empagliflozin
45-89 ml/min con albumindria > B 50
oo
200 mg/g. “ 40 -
* Empaglifozina10 mgvs placebo w 00— I I I I 1
bo 304 4] 0.5 1.0 1.5 2.0 2.5
E Placebo
8 297 Hazard ratio, 0.72 (95% Cl, 0.64—0.82)
o 104 P<0.001 . .
- — Empagliflozin
e == T T T 1
4] 0.5 1.0 1.5 2.0 2.5
Years of Follow-up
Mo. at Risk
Placebo 3305 3250 3129 2243 1496 592
Empagliflozin 3304 3252 3163 2275 1538 624

The EMPA-KIDNEY Collaborative Group. N EnglJ Med 2023;388:117-127



Maneig de la MRC en situacions
especials: Diabetis mellitus

0;:“& ‘o

CAMFiC

AfFICC

associacio
catalana
de diabetis

Secietat Catatana
“iperteanio Arteri

Figura 1. Maneig del pacient amb diabetis mellitus i malaltia renal cronica (guies de KDIGOD 2022)
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moderada o alta

k)

PA  Risc d'MCVA, lipids

Dieta saludable Activitat fisica Deixar de fumar Control del pes
ISGLTZ (iniciar si
FGe =20 mL/
min/1.73 m? Metformina
i continuar (si FGe ISRAA 2 la maxima
Tins a didlisi o =30 mL/ dosi tolerada
trasplantament) min/1.73 m?) (si hi ha hipertensid)
HSQ H otk LN
HbA . MCG QAC en orina
Agonistes del receptor GLP-1 ARM* no esteroidal Antagonista del
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I"albumindria assolir I'objectiu
individualitzat de PA
Ea i "N =] Gl :
B oe
Altres Tarmacs per ARM esteroidal si
disminuir la glucosa es necessitaper a
sisdn necessaris hipertensid resistent
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individualitzat de minfA.73 m?
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Efectes dels inhibidors SGLT2 sobre la PA Ambulatoria

Table 1. Available Data on Changes in Ambulatory Blood Pressure During Treatment With Sodium-Glucose Cotransporter 2 Inhibitors

Kario et al, 2019 (SACRAY

Empaglifiozin 10 mg/d

68/63

1141

—8.9t

-8.6%

139

-10.0t

-1.7%

130

—b.3%

Ferdinand et al, 20194

Empagliflozin 10-25
ma/d

78172

149

-10.3

1.4+

146

-10.3

-8.4%

144

-5.1%

Tikkanen et al, 2015
(EMPA-REG BP)®

Ermpagliflozin 25 mg/d

276271

142

—4.81

131

—4.2%

123

-2.9%

Papadopoulou et al, 20218

Dapaglifiozin 10 mg/d

43742

130

MR

NR

129

-5.8¢

MR

MR

MR

Ye N et al. Circulation2021;143;1735-1749




Caso clinic (7)

Evolucio clinica:

1/ HTA controlada: 130/82 mm Hg.
2/ Reduccio de pes (-6 kg). IMC 26,3 kg/m2
3/ FGe 62 ml/min, Na 140 K 4,2 mmol/I.
4/ glucémia basal 129 mg/dl, Hb glicosilada 6,6 %
- cLDL59mg/dL
- Albuminuria: 26 mg/g (la inicial era de 46 mg/g).




Maneig clinic de la HTA resistent i de la HTA refractaria

HTA tractada amb 3 antihipertensiusa dosis plenes tolerades

( Inhibidor del sistema Renina-Angiotensina, antagonista del calci, ditirétic)

v

HTA clinica ( en la consulta) no controlada

v

HTA resistent

5

HTA controlada | MAPA-24h | HTA no controlada

HTA seudoresistent HTA resistent verdadera
amb efecte bata ——— Descartar HTA secundaria
blanca
Afegirquartfarmac: Espironolactona
HTA controlada | MAPA-24h
HTA resistent controlada *

HTA no controlada: Afegir cinqué farmac
(antagonista centralalfa adreneérgico betablocador)

HTA no controlada por MAPA
HTA: Hipertensid arterial

MAPA: Monitoritzacié ambulatoria de la pressio arterial .
HTA Refractaria



RR & 95%CI
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Pressid arterial i alteracidé cognitiva: Metaanalisi

P for model = 0.0001
P for heterogeneity = 0.3533
P for non-linearity = 8e-05

65

85 105 125130 145 165 185 205 225
SBP (mmHg)

La PAsistolica en la edat mitjana de la vida > 130 mm Hg
augmenta un 34% el risc d’alteracié cognitiva i demencia

Ou YN et al. Hypertension 2020;76 : 217-225
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