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State of the Art

Global Impact of an Elevated Blood Pressure

In 2015, elevated systolic BP was
the leading preventable cause of Among People with Hypertension
premature death globally S .

b . Control in treated
10 million deaths 1 sl
Over 200 million disability 3 4
adjusted life years
10
Ischemic Heart Disease: 4.9m 03

Awareness Treated Controlled
Chow C, et al JAMA 2013

Hemorrhagic Stroke: 2.0m
Ischemic Stroke: 1.5m

Forouzanfar MH, et al JAMA 2017

el
Williams B, Mancia G et al. Eur Heart ] (2018); doi:10.1093/eurheartj/ehy339

www.escardio.org/guidelines 3 ! s
Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HIH0000000000001940
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Effect of Systolic and Diastolic Blood
Pressure on Cardiovascular OQutcomes
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data from 1.3 million adults in a general outpatient population,

multivariable Cox survival analysis to determine the effect of the burden of systolic and
diastolic hypertension on a composite outcome of myocardial infarction, ischemic stroke, or
hemorrhagic stroke over a period of 8 years.

Flint et al., N Engl J Med. 2019 Jul 18;381(3):243-251
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The controversy between AHA and ESC guidelines

| Blood Pressure, mm Hg
Systolic Diastolic ACC/AHAD ESC/ESHe
<120 and <80 Normal Optimal
' and <80 Elevated
Normal
120-129 80-84
andfor ————— .
85-89 Stage 1 hypertension .
High normal
130-139 andfor | 85-89
| 140-159 | andfor | 90-99 Grade 1 hypertension
2160-179 | and/or | z100-109 = Stage 2 hypertension Grade 2 hypertension
2180 andfor | 2110 Grade :

Vasan, JAMA Nov 6, 2018 Volume 320

Nephro Update Europe 2019

Changing definition of hypertension in
guidelines: how innocent a number game?

Franz H. Messerli'#, Stefano F. Rimoldi', and Sripal Bangalore?

50 - US adult Population in 2017: 247,813,910 people
3t 40—
e, ACC/AHA 2017 Definition 103 M |
8 —
® 30
§- [nc72003 Definition 72M |
a 20— '
g 10 - ACP/AAFP 2017 Definition 41 M |
o -

SESSPSSLELESS

LS N

Systolic Blood Pressure, mm/Hg

Take home figure Number of adults in the USA said to have
hypertension depending on definition by various guidelines.

Messerli et al., Eur Heart J. 2018 Jun 21;39(24):2241-2242
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The similarities between AHA and ESC guidelines

2017 ACC/AHA

| 2018 ESC/ESH

Main Areas of Commonality

Diag i ion

on accuracy of BP measurements.

of hyper

Use of out-of-office BP monitaring (ABPM ar
HEBPM) to confirm the diagnosis of
hypertension.

Emphasis on accuracy of BP measurements.
Either office BP measurement on repeated
visits, HBPM , or ABPM to confirm the

di is of hypertension.

Equivalence of office BP
readings to ABPM and

Office BP 140/90 mm Hg equivalent to a 24hr
ABPM mean of 130/80 mm Hg and HEPM
average of 135/85 mm Hg.

Office BP 140/90 mm Hg equivalent to a 24hr
ABPM mean of 130/80 mm Hg and HEPM
average of 135/85 mm Hg.

drugs (ACE-inhibitor or ARB, CCB, or
thiazide/thiazide-like diuretic).

Use of B-blockers when there are compelling
indications.

Initial treatment with 2-drug therapy for most
adults with hypertension, but especially in
African-Americans and adults with stage 2
hypertension and an average SBP/DBP
>20/10 mm Hg above their BP target.

Single pill combination therapy
recommended to improve adherence.

HBPM values
Importance of CV risk Use of ACC/AHA 2013 pooled cohort ASCVD Use of SCORE CV risk assessment {10-year risk
assessment risk score to guide drug treatment of of a first fatal atherosclerotic event) to

hypertension, especially in stage 1 consider drug treatment in patients with high
hypertension {10-year risk of an ASCVD event | normal BP (in very high risk patients with
=10%). established CVD) and to guide use of statin

Lifestyle inter i Lifestyle inter as core t
for prevention and treatment of high BP, with | use of lifestyle interventions for all patients
emphasis on use of lifestyle interventions for | with high normal BP or any grade of
all pati with el BP or hyp ion. | hypertension.

Drug treatment strategy | Coretreatment based on 4 major groups of Core treatment based on 4 major groups of

drugs (ACE-inhibitor or ARB, CCB, or
thiazide/thiazide-like diuretic).

Use of B-blocker when there are compelling
indications.

Initial treatment with 2-drug therapy for most
adults with hypertension,

Single pill c ion therapy rec
to improve adherence and BP control.

Vasan, JAMA Nov 6, 2018 Volume 320
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A Systolic blood pressure
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Association of Blood Pressure Classification in 2.488101 Korean young
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Cardiovascular Disease Events

Men
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[®] Duastolic blood pressure
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Son etal.,, JAMA. 2018 Nov 6;320(17):1783-1792.

Jordana B. Cohen et al

Cardiovascular Events and Mortality in White Coat Hypertension
A Systematic Review and Meta-analysis

Figure 3. All-cause mortality risk in WCH and WCE.

Total
Study, Year (Reference) Participants, n
Mancia et al, 2013 (26) 1589
Sung et al, 2013 (27) 1257
Asayama et al, 2014 (28) 8237
Stergiou et al, 2014 (29) 6458
Banegas et al, 2018 (30) 63910

Overall (12 = 41.1%; P = 0.095)

Total
Study, Year (Reference) Participants, n
Stergiou et al, 2014 (29) 6458
Banegas et al, 2018 (30) 63910
Spannella et al, 2018 (43) 120

Overall (2 = 0.0%; P = 0.747)

untreated
HR (95% C1)
1.46 (0.83-2.57) :
1.30 (0.81-2.09) ——4:—
1.17 (0.94-1.47) T
1.13 (0.87-1.46) —-'-f-

v
1.79(1.38-2.32) -
1.33 (1.07-1.67)

0.2 0.5 1.0 2.0 5.0
HR (95% CI) treated
1.19(0.82-1.73) f
!
1.06 (0.82-1.37)
1.58 (0.47-5.30) L >
1.1 (0.89-1.46) <j>
r T T 1
0.2 0.5 1.0 2.0 5.0

Cohen et al., Ann Intern Med. 2019 Jun 11. doi: 10.7326/M19-0223
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Blood pressure and organ donation

KDIGO guidelines
for living donorselection state that normal BP, as defined by guidelines for the general

population in the country or region where donationis planned, is acceptablefor donation.

Nephro Update Europe 2019

Diagnostic Performance of Blood Pressure Measurement Modalities in

Living Kidney Donor Candidates
Sherif Armanyous,1 Yasushi Ohashi,1 Michael Lioudis,1 Jesse D. Schold,2 George Thomas,1 Emilio D. Poggio,1and

Joshua J. Augustine1

Hypertension was diagnosed in 90 (16%) prospective donors by JNC-7
criteria and 198 (34%) prospective donors by ACC/AHA criteria

Clin J Am Soc Nephrol 14: 2019.

Nephro Update Europe 2019
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Diagnostic Performance of Blood Pressure Measurement Modalities in

Living Kidney Donor Candidates
Sherif Armanyous,1 Yasushi Ohashi,1 Michael Lioudis,1 Jesse D. Schold,2 George Thomas,1 Emilio D. Poggio,1and
Joshua J. Augustine1

Hypertension was diagnosed in 90 (16%) prospective donors by JNC-7
criteria and 198 (34%) prospective donors by ACC/AHA criteria

Table 3. Empiricalnew BP thresholds derived to optimize the sensitivity and specificity of diagnosing hypertension as determined using
24-hour BP monitoring

BP Classification Office Systolic BP Office Diastolic BP Automated Systolic BP Automated Diastolic BP
INC-7 123 82 120 78
ACC/AHA 119 79 116 76

JNC-7, Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure;
ACC/AHA, American College of Cardiology / American Heart Association,

Using these lower cutoffs, the sensitivity for detecting
hypertension improved from 79%to 87% for JNC-7 and from 32%to 87%
by ACC/AHA definition

Clin J Am Soc Nephrol 14: 2019.
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The controversy between AHA and ESC guidelines

The European guideline recommends a target
of less than 140/90 mm Hg, with flexibility for
individualized management depending on
treatment tolerance and impact on renal
Function and electrolyte levels.

The US guideline recommends a target

below 130/80 mm Hg, largely based on the
favorable CVD and all-cause mortality
experience in SPRINT participants with CKD at
baseline

Nephro Update Europe 2019
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Intensive vs Standard Blood Pressure Control
in Adults Aged 275 Years

Frail (FI 0.21)
0.4+

HR, 0.68 (95% Cl, 0.45-1.01);
Cox regression P=.06
0.34

Standard treatment

Intensive treatment

Cumulative Hazard
=)
]
L

0 1 2 3 4 5
Years
No. at risk
Type of treatment
Standard 375 338 305 177 49
Intensive 440 398 371 223 71

- CV protection is preserved even in the frail elderly

- Absolute rates of hypotension were 2.4%in the intensive treatment group
vs 1.4%in the standard treatment

- 4.9% vs 5.5% for injurious falls

Williamson JAMA. 2016;315(24):2673-2682
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Clinical OutcomesAfter Intensifying Antihypertensive

Medication Regimens Among Older Adults at Hospital Discharge
Timothy S. Anderson,

Figure. Cumulative Hazard Plots Comparing Outcomes With Exposure
to Antihypertensive Regimen Intensifications at Hospital Discharge
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JAMA Intern Med. doi:10.1001/jamainternmed.2019.3007
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Brain injury

Nephro Update Europe 2019

Sleep Drives Metabolite Clearance from the Adult Brain
Lulu Xie, 1
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Xie et al., Science. 2013 Oct 18;342(6156):373-7

Nephro Update Europe 2019

NEPHRO UPDATE EUROPE 2019



Page 10 Hypertension, T. Rabelink

Sleep Drives Metabolite Clearance from the Adult Brain
Lulu Xie, 1
A B
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Xie et al., Science. 2013 Oct18;342(6156):373-7
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Flow of cerebrospinal fluid is driven by arterial pulsations and is

reduced in hypertension
Humberto Mestre 1,2, Jeffrey Tithof 3, Ting Du1.4, Wei Song1, Weiguo Peng1,5, Amanda M. Sweeney1,
Genaro Olvedat, John H. Thomas3, Maiken Nedergaard1,5 & Douglas H. Kelley 3

Farticla iracks

I.V. dextran microspheres

Mestre et al., Nat Commun. 2018 Nov 19;9(1):4878
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reduced in hypertension

Normal BP

Flow of cerebrospinal fluid is driven by arterial pulsations and is

Humberto Mestre 1,2, Jeffrey Tithof 3, Ting Du1.4, Wei Song1, Weiguo Peng1,5, Amanda M. Sweeney1,
Genaro Olvedat1, John H. Thomas3, Maiken Nedergaard1,5 & Douglas H. Kelley 3

Mestre et al., Nat Commun. 2018 Nov 19;9(1):4878
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With Incident Dementia

|_Ll Study timeline
1993-1995 | 1996-1998

| 1990-1992

Visit 1 Visit 2

Visit 3 Visit 4
n=15792 n=14348 n=12887 n=11656
54 (6) 57 (6) 60 (6) 63 (6)

EI 24-Year blood pressure (BP) patterns®

Association of Midlife to Late-Life Blood Pressure Patterns

Keenan A Walker, PhD; A. Richey Sharrett MD,.......; Rebecca F. Gottesman, MD, PhD

E| Testing and exclusion criteria

Isit & Visit 5

Comprehensive cognitive t and
80(5) dementia and mild cognitive impairment
(MCI) adjudication

4761 Included in analysis

Nephro Update Europe 2019

------ 427 Dementia not ascertained

“““ 23 Black race in Minnesota or

..............................................

1777 Excluded
900 Missing covariates?

318 Dementia
93 Missing BP information®

Washington County, Maryland
16 Monblack or white race

Between visits 5 and €

Annual telephone follow-up with Six-Item
Screener (SIS) and/or the Ascertain Dementia
8-Item Informant Questionnaire (ADS)

Visit 6

Compreh
and dementia and MCI adjudication

Walker et al., JAMA. 2019 Aug 13;322(6):535-545
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Association of Midlife to Late-Life Blood Pressure Patterns

With Incident Dementia
Keenan A Walker, PhD; A. Richey Sharrett MD,....... . Rebecca F. Gottesman, MD, PhD

E Dementia probability

0.25+
Hypertension and hypotension

0.20 ——— Hypertension and hypertension
;E * Normotension and hypotension
g Normotension and hypertension
& 0.15- s Normotension and normotension
[}
=
& 0.10-
-
£
=]
Y 0.05-

0
0 1 2 3 4 5
(Visit 5)

Walker et al., JAMA. 2019 Aug 13;322(6):535-545
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Effect of Intensive vs Standard Blood Pressure Control

on Probable Dementia:A Randomized Clinical Trial
The SPRINT MIND Investigators

Figure 2, Probable Dementia by Treatment Group

Trial and
Trial phase cohort phase Cohort phase

0.20+4
o 0-154
]
k=
1)
A=
2 Standard treatment
' 0.10-
=
3
£ :
2 Intensive treatment

0.05- ; __,_._J_

4] T T ¥ T T ¥ T v
0 1 2 3 4 5 6 7 8
Follow-up, y
No. at risk
Standard treatment 4285 4282 4168 1886 2829 2107 989 87 4]
Intensive treatment 4278 4277 4171 3917 2893 2189 1027 93 0

SPRINT MIND Investigators for the SPRINTResearch GroupJAMA. 2019 Feb 12;321(6):553-561
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Effect of Intensive vs Standard Blood Pressure Control

on Probable Dementia:A Randomized Clinical Trial
The SPRINT MIND Investigators

Research Original Investigation Effect of Intensive vs Standard Blood Pressure Control on Probable Dementia

Table 2. Incidence of Probable Dementia and Mild Cognitive Impairment by Treatment Group

Treatment Group

Intensive Standard

No. With Cases per 1000 No. With Cases per 1000
Outcomes Outcome/Person-Years Person-Years Outcome/Person-Years Person-Years Hazard Ratio (95% CIY® P Value
Probable dementia 149/20 569 7.2 176/20378 8.6 0.83 (0.67-1.04) 10
Mild cognitive impairment® 287/19690 14.6 353/19281 18.3 0.81(0.69-0.95) .007
Composite of mild cognitive 402/19873 20.2 469/19488 241 0.85(0.74-0.97) .01
impairment or probable dementia

* Intensive treatment group vs standard treatment group based on Cox ® participants adjudicated as having probable dementia at the first follow-up

proportional hazards regression. visit (year 2) do not contribute to the analyses of mild cognitive impairment.

SPRINT MIND Investigators for the SPRINTResearch GroupJAMA. 2019 Feb 12;321(6):553-561
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Cognitive Impact of Cerebral Small Vessel Disease Changes
in Patients With Hypertension

Joan Jiménez-Balado,

Change in Executive Function
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-0.85
Frontal Horns Lateral Bands Occipital Horns

Hypertension. 2019;73:342-349
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INtensive versus Standard Ambulatory Blood Pressure
Lowering to Prevent Functional DecliINe In The ElderlY
(INFINITY)

3 Years post-randomization, 24-hour BPs were 131/65 mmHg and
146/74 mmHg in the intensive-BP and standard-BP groups,
respectively.

In the intensive-BP group, white matter lesions were reduced by
40% (0.29% vs. 0.48%, P=0.03), compared to the standard-BP group.

Presentedat ACC.19 by William B White
(Farmington, CT, USA)
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INtensive versus Standard Ambulatory Blood Pressure
Lowering to Prevent Functional DecliNe In The ElderlY
(INFINITY)

3 Years post-randomization, 24-hour BPs were 131/65 mmHg and
146/74 mmHg in the intensive-BP and standard-BP groups,
respectively.

In the intensive-BP group, white matter lesions were reduced by
40% (0.29% vs. 0.48%, P=0.03), compared to the standard-BP group.

Reduced cerebrovascular damage was not significantly linked to
differences in mobility decline.

In the intensive-BP group, only 1 out of 6 cognitive parameters
(sequential reaction time) was significantly improved (-23£16 ms vs.
33%15 ms) compared to the standard-BP group.

Falls and syncope were not significantly different between the two
treatment groups.

Presentedat ACC.19 by William B White
(Farmington, CT, USA)
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Intensive Blood-Pressure Lowering
in Patients with Acute Cerebral Hemorrhage

2.0 hours after onset 6.5 hours after onset

Nephro Update Europe 2019

Intensive blood pressure reduction with intravenousthrombolysis

therapy for acute ischaemic stroke (ENCHANTED)
Craig S Andersonet al

1704 | i — Intensive blood pressure lowering group
" -===- Guideline-recommended blood
1604 . : : pressure lowering group
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£ 1304
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= 100+
B
=2
=
g 90
o
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P I N T e
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704
|
Gllr e o | ST AT T T T 7 & =1
15 30 45 1 12 18 24 2 3 4 5 7
Minutes Hours Days
Time

Anderson et al., Lancet. 2019 Mar 2;393(10174):877-888
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Intensive blood pressure reduction with intravenousthrombolysis
therapy for acute ischaemic stroke (ENCHANTED)

Craig S Andersonet al

o O 32 E3 EH4 HS5 6
Intensive
blood pressure 286 249 91 47 95
lowering group
Guideline-recommended
blood pressure 282 238 94 |54 79
lowering group
T T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100

Proportion of modified Rankin scale scores (%)

Anderson et al., Lancet. 2019 Mar 2;393(10174):877-888
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Minimum Systolic Blood Pressure
{mm Hg)

Intensive Blood-Pressu

in Patients with Acute Cerebral Hemorrhage

Standard Treatment
150 ppEH s (N=480)

A

140 Illi?.{-é-l-g--}-%'{'

130

Intensive Treatment
(N=481)

Hours since Randomization

Average BP level at presentation 200 mmHg
Titration of BP using nicardipine and labetalol

No advantage, but also no disadvantage

00 01 02 O3 @4 @5 W6
4271

7.1] 19.6 17.3 183
Sl,O 5.8 6.9

198 | 191 17.5

1 I 1 1 I
0 20 40 60 80 100
Percent of Patients

re Lowering

Score on the Modified Rankin Scale

Qureshi, N Engl J Med 2016,375:1033-43
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The sartan recall

Nephro Update Europe 2019

) HiC N
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203

More than 61 million prescriptions/year in the US alone

Concentrations found cause in 1 of 100,000 users cancer after 70y
years of exposure

Byrd et al., N Engl J Med. 2019 Apr 25;380(17):1589-1591
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Anatomy of the Angiotensin- Receptor Blocker Recalls
J. Brian Byrd, M.D., M.5.C1, Glenn M. Chertow, M.D_, MPH., and Vivek Bhala, M.D.

NDMA NDEA NMBA
Valsartan-amlodipine-HCTZ; Valsartan-containing Losartan (Torrent) Losartan [Camber].
valsartan-amlodipine; valsartan products (Mylan)
(Torrent) Valsartan; valsartan—-HCTZ;
amlodipine-valsartan
Valsartan—amlodipine; {Aurobindao)
Valsartan-amlodipine-HCTZ valsartan-amlodipine-HCTZ )
(Torrent) (Teva) Losartan (Torrent)
e ———————— i e el o Irbesartan;
Valsartan (Camber) Vasaranzamicdipine; valsatian, lirbesartan-HCTZ
valsartan-HCTZ (Mylan) (Prinston)
= Losartan;
Valsartan; Losartan-HCTZ losartan—HCTZ
valsartan-HCTZ (Sandoz)
(Teva) (Torrent)
Valsartan; Losartan-HCTZ
valsartan-HCTZ Irbesartan (Macleods)
(Prinston) (ScieGen)
Valsartan—
—— amlodipine;
Valsartan Irbesartan valsartan
(Major) (Aurobindo) (Aurobinda)
T T T T = o — = T I
July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April
2018 2018 2018 2018 2018 2018 2019 2019 2019 2019

Recalls of Angiotensin-Receptor Blockers.

Byrd et al., N Engl J Med. 2019 Apr 25;380(17):1589-1591
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Treatment-resistant

hypertension
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Resistant Hypertension: Detection, Evaluation, and Management: A
Scientific Statement From the American Heart Association

Evaluation of Resistant Hypertension
Confirm Treatment Resistance
Clinic BP >130/80 mm Hg and patient taking 3 or more antihypertensive agents
{including a leng-acting calcium channel blecker, a blocker of the renin-angiotensin
systemn [ACEI or ARB] and a diuretic) at maximal or maximally tolerated doses

¥

Exclude Pseudoresistance
= Confirm adherence to antihypertensive therapy
= Perform 24-hour ambulatory BP itoring (if ilable, use home BP
itoring) to exclude whit it effect

¥

Assess for Secondary Hypertension

Primary aldosteronism
Renal parenchymal disease
Renal artery slenosis

Cushing syndrome

Obstructive sleep apnea
Coarctation of the aorta

Other endocrine causes (Table 3)

¥

Assess for Target Organ Damage

® s s 8 e

Ocular; funduscopic exam
Cardiac: left L ypertrophy, ary artery disease
Renal: proteinuria, reduced glomerular filtration rate

arterial ial index

Carey et al., Hypertension. 2018 Nov;72(5):e53-e90,
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Clinical characteristics, antihypertensive medication use and blood pressure

control among patients with treatment-resistant hypertension:
Cheryl Carcelb,c, Bruce Neala,b,d, Suzanne Oparile, Kris Rogersa, Krzysztof Narkiewicz,
Ji Guang Wangg, Ernesto L. Schiffrinh, Neil Poulteri, Michel Azizij,k|, and John Chalmersa,c

(a) Renin angiotensin system inhibitors
100
0

Hypertension
Calcium channel

Vasodilators
blockers

Cardiology
=—Nephrology

——QOther

Central adrenergic agonists B blockers

Aldosterone antagonists Alpha blockers

Carcel et al., J Hypertens. 2019 Aug 13. doi: 10.1097/HJH.0000000000002184
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The efficacy of mineralocorticoid receptor blockade in
resistant hypertension

150

1484
146
2 W4
2
2 1424

140
138+
136
1344

85

Homeblood pressure fmm Hy)

B4+

v g
2

2 oo I
78+ L

Bascline ' Placeha ' Spiranc Alactone ! Demagosin
(= 314) (e 274) 25-50mg 48y 510 mg
{e2B5) {n=282) {n-285)

- PATHWAY-2: 285 patients with hypertension on 3 BP lowering agents

- Spironolactone most effective in sodium retaining, higher Aldo patients.
Amiloride mimicks effect of spironolactone.

Williams, Lancet 2015; 386: 2059-68

Nephro Update Europe 2019

State of the Art
Renal denervation for therapy resistant hypertension

- Early uncontrolled and unblinded trials reported large reductions
in blood pressure following renal denervation in patients with
uncontrolled hypertension.

- the randomised, sham-controlled SYMPLICITY HTN-3 trial showed
no significant blood-pressure-lowering benefits

- incomplete ablation of the renal nerves, non-adherence to
antihypertensive medications, and patient selection might have
influenced these results.

Bhattetal., N Engl J Med. 2014 Apr10;370(15):1393-401.
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Catheter-Based Renal Denervation in

Patients with Hypertension
Meta-analysis included 977 patients from
6 sham-controlled trials

582 randomized to renal sympathetic 24-hour ambulatory systolic blood pressure (SBP) reduction:

denervation (RSD) and 395 to SBP reduction in all trials: 3.65 mm Hg, p < 0.001
sham SBP Reduction in 2nd generation trials: 4.85 mm Hg, p < 0.001
Three 2nd generation RSD trials were Office SBP reduction:
designed and performed with , SBP reduction in all trials: 5.53 mm Hg, p < 0.001
more attention to procedural technique SBP reduction in 2nd generation trials: 7.07 mm Hg, p < 0.001
and patient selection
Mean patients age: 52.8 to 64.5 years Adverse events associated with RSD
were rare.

Median follow-up: 2 to 6 months

Sardar, P. et al. J Am Coll Cardiol. 2019;73(13):1633-42.
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Severe and malignant hypertension are common in primary

atypical hemolytic uremic syndrome
Teresa Cavero et al on behalf of the Spanish Group for the Study of Glomerular
Diseases (GLOSEN)

aHUS Patients (n=55)

Optimal, normal and high Grade1 HTN (n=12) Grade2 HTN (n=8) Grade3 HTN (n=28)

normal BP (n=7) 148 (135-151)/82 (69-93)2 170(168-177)/96 (93-100)2 200 (185-220)110 (100-125)2
130 (109-135)/70 (63-80)2

A4 v

mHTN (n=3) mHTN (n=16)
170 (170-178)97 (90100 215 (200-224)/123 (113-144)2

Eculizumab improves renal survival irrespective of HTN

Kidney International (2019) doi.org/10.1016/
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Severe and malignant hypertension are common in primary

atypical hemolytic uremic syndrome
Teresa Cavero et al on behalf of the Spanish Group for the Study of Glomerular
Diseases (GLOSEN)

118 patients with malignant hypertension seen at Hospital
12 de Octubre in the period 2000-2016

=i Primary aHUS {n=8)

Control cohort of
patients with mHTN
caused by diseases

other than primary
aHUS (n=110)

l l l |

Essential HTN Glomerular disease Renovascular HTN Miscellaneous
{n=50) (n=26) {n=15) {n=10)
lgA Nephropathy HIVAN wmeen’ AAVasculitis Anti-GBM Cocaine use Primary Dru;s‘ Renal MNeurcendocrine
(=20} (n=2} n=2) {n=1) disease (n=3) hyperaldesteronism (n=2) atheroembolism tumar
= n=1) (n=3) | (n=1) (n=1)
¥
™A MAS mall
(n=4) {n=1} {n=1)

Cavero et al., Kidney Int. 2019 May 31. pii: S0085-2538(19)30582-4
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Hyperaldosteronism

Nephro Update Europe 2019

Cardiovascular Outcomes in Medically
Primary Aldosteronism

100+ —— Primary aldosteronism (PRA <1 pg/L per h) treated with MR antagonists (adjusted)
Primary aldosteronism (PRA <1 pg/L per h) treated with MR antagonists (unadjusted)

—— Primary aldosteronism (PRA =1 pg/L per h) treated with MR antagonists (adjusted)
Primary aldosteronism (PRA =1 pg/L per h) treated with MR antagonists (unadjusted)

—— Essential hypertension (adjusted)

80— Essential hypertension (unadjusted)

60—

Cumulative incidence of composite cardiovasoular events (%)

Hundemer et al., Lancet Diabetes Endocrinol. 2018 Jan;6(1):51-59
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Clinical Outcomes After Unilateral Adrenalectomy for Primary Aldosteronism

Table 3. Clinical Success: Cure, Clear Improvement, and No Clear Success

Clinical Success

median (range)®
DDD (n = 405)"
Median (range) 3.7 (0.0t0 25.3)

No. of pills/d (n = 407)®
Median (range) 3(0to10)

Clear No Clear
Impmvement Success
Total Cohort Cure(n =118 (n=135 (n=182
Variable (n = 435) [27.1%]) [31.0%]) [41.8%])
Preoperative
SBP, mean (5D), mm Hg 150 (20) 143 (17) 150 (17) 155(22)
DBP, mean (SD), mm Hg 90 (13) 88 (11) 90 (12) 91(15)
Preoperative hypertension
grade, No. (%)
0 111 (25.5) 49 (41.5) 27 (20.0) 35(19.2)
1 180 (41.4) 41 (34.7) 70(51.9) 69(37.9)
2 105 (24.1) 24(20.3) 27 (20.0) 54 (29.7)
3 39(9.0€) 4(3.4) 11(8.1) 24(13.2)
No. of antihypertensives/d, 3 (0to8) 2(0to6) 3(1to8) 3(0to7)

2.2(0.0t015.7) 4.1(0.5t0 4.3(0.0to
25.3) 223)

2(0ta7) 4(1to10) 4(0to9)

Vorselaars et al., JAMA Surg. 2019 Apr 1;154(4):e185842.
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Clinical Outcomes After Unilateral Adrenalectomy for Primary Aldosteronism

Table 3. Clinical Success: Cure, Clear Improvement, and No Clear Success

Clinical Success

DEP, mean (5D), mm Hg 7(14)

Clear No Clear
Improvement Success
Total Cohort Cure{n = 118 {n=135 {n =182
Variable (n = 435) [27.1%]) [31.0%]) [41.8%])
No. of antihypertensives/d, 1(0ta6) 0 2(1te5) 2(0to6)
median (range)®
DDD (n = 402)®
Median (range) 1.0(0.0t011.7) 1] 2.0(0.1to 2.0(0.0to
11.7) 9.8)
No. of pills/d (n = 407)*
Median (range) 1(0to9) 1] 2(0to8) 2(0to9)
Preoperative-Postoperative Change®
SBP, mean (SD), mm Hg 17 (21) 21(18) 25(18) 9(22)

a1 12(12) 3(15)

Vorselaars et al., JAMA Surg. 2019 Apr 1;154(4):e185842.
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Hypertension &

metabolism
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Uric acid and hypertension: state of the art

An elevateduric acid level consistently
predicts the development of hypertension.

An elevateduric acid level is observedin
25-60Y% of patients with untreated

essential hypertensionandin nearly 90% of
adolescents with essential

hypertension of recentonset.

Raisingthe uric acid levelin rodentsresuits
in hypertension.

Reducing the uric acid level with xanthine
oxidaseinhibitorslowersblood

pressure in adolescents with hypertension
of recentonset.

Feig,N Engl J Med 2008;359:1811-21.
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Uric acid and hypertension: state of the art

Maternal Placental
factor factor
Uric acid?
IUGR An elevated uric acid level consistently
M i e P predicts the development of hypertension.

fructose-heavy dietor  environmental factors
eposuEialiad An elevated uric acidlevel is observedin
o= R 25-60% of patients with untreated
\ 7 W increased uricacid _ essential hypertensionand in nearly 90% of

adolescents with essential
hypertension of recent onset.

Raisingthe uric acid level in rodents resuits

Increased renin and Decreased nitric oxide and in hypertensionwith the clinical,
decreased nitric oxide increased ROS H A H
Interstitial inflammation Vel e ation hemodynamic, and histologic
Microvascular rarefaction Proliferation of vascular smooth- characteristics of hypertension.
Afferent artericlopathy muscle cells with inhibition
Interstitial fibrosis of endothelial-cell growth

Reducing the uric acid level with xanthine
oxidaseinhibitorslowers blood

ar ingn pressure in adolescents with hypertension
Uric acid-induced vasoreactive hypertension of recentonset.

Late stage
Salt-sensitive kidney-dependent hypertension

Feig,N Engl J Med 2008;359:1811-21.
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Hyperuricemia Induces PreglomerularVascular Disease

Normal Rat Hyperuricemic Rat Essential Hypertension

Mazzaliet al., Am J Physiol Renal Physiol. 2002 Jun;282(6):F991-7|
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Pegloticase Treatment Significantly Decreases Blood
Pressure in Patients With Chronic Gout
Richard J. Johnson, Hyon K. Choi, Anthony E. Yeo, PeterE. Lipsky
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Johnson et al., Hypertension. 2019 Jul;74({1):95-101
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