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HBP AND THE KIDNEY: KEY POINTS

[ It is a symptom of renal diseases

[It complicates renal failure

[”Per se” it causes renal disease
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HIGH BLOOD PRESSURE PHYSIOPATOLOGY
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HBP AND THE KIDNEY: KEY POINTS

It is a sign of renal disease
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PREVALENCE, AWARENESS, TREATMENT, AND CONTROL OF
HYPERTENSION

Table 3 (dds Ratios of Blood Pressure Control Among All
Patients with Hypertension

Chromic kidney disease stage
Stage 1 (ref) 1.00
stage 2 118 0.8
Stage 3 220 166
stages 4 ang 5 287 1.83

OR = odds ratio; BMI = body mass index.
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Sarafidis et al. American Journal of Medicine (2008) 121, 332-340



AWARENESS, TREATMENT, & CONTROL OF HYPERTENSION
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Prevalence of

hypertension, N
by diagnosis Ny
code, race, & :
year Table 2.19
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PATHOGENESIS OF HBP IN CKD
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normal

Normal
Glomerulus

Glomerular Hemodynamics

VD afferent arteriole - VC efferent arteriole

A Glomerular BP

- AGlomerular BP
(Hyperfiltration)

(Angiotensin I1)
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INTRAGLOMERULAR BLOOD PRESSURE AND CKD PROGRESSION

Normal Intfraglomerular CKD STAGE Il CKD STAGE IV
Hypertension

GFR >90 ml/min GFR >135ml/min GFR <60ml/min GFR <30ml/min
Hiperfiltfracion

Kanzaki et al. Hypertension Res 2015;38:633



HYPERFILTRATION AND CKD PROGRESSION RISK
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[1 Persistent hyperilitration

From BENEDICT-and DEMAND trials. lohexol plasma clearance e Amellorated hyperfiltration

GFR reduction > 10% at month 6 were considered as patients with ameliorated hyperfiltration.
Those with smaller reductions were categorized as “ persistently hyperfiltering.”
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“Per se” it causes renal
disease




ACCELERATED (MALIGNANT) HYPERTENSION

Slide Source

Volhard F, Fahr KT. Die Brightsche Nierenkrankheit. Berlin. . ‘eetensononine
Springer Verlag. 1914. Pp. 247-280.



proportlon Surviving
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Figure 2. Cumulative proportions of patients with accel-
erated hyperiension surviving at yearly intervals after

referral, estimated by the actuarial iife-table method.
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Multiple Risk Factor
Intervention Trial (MRFIT)

Number Screened 361,659 men
Mean Follow-up 15.3 years
Overall incidence of ESRD 17.12/100,000

Result: There was a graded increase in the
risk of developing ESRD with higher
levels of blood pressure

Source: Klag MJ, et al. Circulation. 1994:89:941.




HIGH BLOOD PRESSURE SEVERITY AND ESRD INCIDENCE: MRFIT
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ESRD Due to Any Cause

In 332,544 Men Screened for MRFIT
Adjusted Relative Risks3
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HTN Linked To Chronic Renal Disease Among
332,544 Men Screened for MRFIT

250
200
g2
0 g
w
= >I. 150
Cc
o
% ® 100
)
_‘: a
RE S
v o
s X >110
E 2 100-109
et 90-99 ‘\g\
g&_’ 85-89 P
80-84 Q &‘o
<80 A
>180 160-179 140-159  130-139 120-129 <120 6‘0\\
p D
SYStOIlC BP (mm Hg) 0\ Slide Source
HypertensionOnline
Adapted from Klag MJ, et al. N Engl J Med. 1996;334(1):13-18. www.hypertensiononline.org

© Massachusetts Medical Society www.hypertensiononline.org



160
140
120
100
80
60
40
20

)

BASELINE AGE
MRFIT

— — Normal

= HBP

+— K SRD KForeseen



Prevalence & odds of

CKD in NHANES 1999— ¢GFRMDRD ¢GFR CKD-£PI eGFR cystatin (

o g1 Stg2 Sto3 Stesas OR  Stgr Stga  Sto3 Stasas  OR  Stgr Stga

2006 partICIPGHtS, by 2039 36 18 05 o1 b 47 07 02 o1 rf 55 13

method used to 40-59 33039 42 02 16 49 25 20 02 14 32 36

estimate GFR, CKD 6o+ 23 84 263 18 59 24 86 43 21 58 28 88

stage, age, gender, Male 21 41 60 05 rf 35 34 52 08 9 3

race, & severity of Femle 341 94 05 14 50 30 4 06 13 50 40

- o Non-Hispanic white 22 41 92 05 233 74 06 0 40
disease (%)

Non-Hispanic Af Am 57 42 48 11 1 63 34 49 12 1 6 4

Other 62 39 33 05 12 75 26 286 04 0, SO &

NHANES 1999-2006 participants Self-reported diabetes 89 128 194 27 25 M8 102 170 3

age 20 & older. *Estimate not Seffeported hypertension 41 70 167 16 18 54 59 w6 17
reliable. Self-reported CVD 28 86 29 38 20 33 81 29 43

Current smoker 44 3 36 05 . . : 4 05
Obese (BMI >30) 9 56 80 06 1. : 3 6 06
Al 32 41 78 0% , : 3 06

USRDS 2010



Kidney
Medlcme

High-risk APOL1 genotype and
risk of kidney failure

Kidney failure

rik ; 1.22

B 2
® O 23-2. 0.93 - 1.61 10 - 3.
” W Minimal proteinuria High proteinuria Never developed
subgroup subgroup proteinuria subgroup

Retrospective

Self-identified race
(Black/ non-Black)

R

Presence of high-
risk APOL1 genotype

Observational
study

AASK & CRIC cohorts
n = 4855

Conclusion: A high-risk APOL1 genotype is significantly associated with Sﬁféﬂe?‘inﬁ%ﬁ’fﬂsﬁ :f“;g:e;'gf gpgézfggggﬁina'ys,s 3
. : 3 ' : . : ' : inuria, | Hure. 1
increased kidney failure risk. Screening patients without proteinuria for APOLT ISR gyt e Ve Ve

could help providers better identify patients at risk for kidney failure. Visual Abstract by Denisse Arellano, MD

W @deniise_am



RISK OF CHRONIC KIDNEY DISEASE (CKD) DEVELOPMENT ACCORDING BASELINE SERUM
CREATININE DISTRIBUTION.

‘

r Frgwre § Risk of chromse kidoey disease (CKIDY development accord-
" g baseling servet crealining distribaton, 1* quartite ((); SCr <1

Cr1.1-1,2 mg/dl for mate, <0.7 mgrdl for female, 2™ quartile (o), SCr: 1.0 10
1.1 mgtd! for male, ©.7 to 0.9 mg'dl for female. 3™ quartile (x); SCr.
e LI to 1.2 mg/dl for male, .9 1o 1.0 mg/idl for female, 4™ quartile (@);

; 5Cr 2=1.2 mg'dl for male, > 10 mg/d] for female.
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TAKE HOME MESSAGES

 Hypertension is very frequent in CKD,
either as cause or consequence.

* Uncontrolled hypertension worses CKD
progression.

 Albuminuria is the better surrogate for
renal disease.

¢459 « BP control is needed to prevent fron
ESRD.
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Loy

Prevalence of hypertension,
by diagnhosis code, race, & year
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PROGRESS Trial

CV RISK ASSOCIATED TO CKD CV RISK REDUCTION FOR CKD PATIENTS
2,5
-27% —
2 -28%
-29%
1,5 =
-30%
1 -31% = CKD
-32%
0,5 -33%
-34%
0 = . S
-35% S
Events Cv ¢ MACE STROKE
Mortality

CKD: 1757 pacientes.
Non CKD: 4148 pacientes. Minomiya T et al. Kidney International (2008) 73, 963-970
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PREVALENCE OF C.K.D. IN TURKEY

Women

Decreased GFR

B Proteinuria
B Microalbuminuria . . » Increased UAE

General population |

Suleymanlar G et al. Nephrol Dial Transplant (2011) 26: 1862—
1871



Postulated tubuloglomerular feedback (TGF) mechanisms in normal physiology, early stages of
diabetic nephropathy, and after
sodium-glucose cotransporter (SGLT) 2 inhibition.
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Normal physiology Hyperfiltration in early SGLT-2 inhibition reduces
stages of diabetic nephropathy hyperfiltration via TGF

inhibition




