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Estructuray funcién de nAChRs.

a Human heteromeric nAChRs type: (02,63, a4 o Human homomeric nAChRs b

Muscle-type: (1), B1,8 ), , (32 and/or B3 and/or B4, Subunits: (7 or a9),
andyore +a5(a9),,,(@10),,

2, 03,04, 05 0r 06;
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and degradation l

expression

Grando Nature Reviews Cancer 14, 419-429 (2014)

Expression of nicotine ACh receptor (nAChR)
subunits in human mesangial cells.
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Jaimes et al. Am J Physiol Heart Circ Physiol 2007;292:H76-H82



Nicotine (10-7 to 10-10 M) induced mesangial Nicotine-induced mesangial cell proliferation is prevented by the
cell proliferation in a dose-dependent manner. nonspecific NAChR blocker hexamethonium (10-4 M) but not by the
muscarinic receptor blocker atropine (10-7 M).
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Nicotine increases fibronectin production in human Nicotine increases reactive oxygen spe_:cies production
as assessed by flow cytometric analysis

mesangial cells.
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Cumulative probability of primary outcome (50% increase in
serum creatinine level) for non-/past and current smokers

Estudio :STOP-IgA N
N: 971; IgA: Biopsia

Seg. (5,8 afios (mediana) HR de 1 50% creatinina segun estadio de ERC
1.00- HR (95% Cl)
A — GCurrent smokers 05 1 2 4 8 16
a ---------- Nﬂn_fpast Smokars CKD stage n L E 1 1 1 | HR (95% CI) P
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Yamamoto et al Am J Kidney Dis 56:313-324 ,2010



Cigarette Smoking Predicts Faster Progression of Type 2 Established
Diabetic Nephropathy Despite ACE Inhibition

N 33
Seg 5 afnos
Mean calculated glomerular filtration rate (GFR) at each Mean slope of the calculated glomerular filtration rate (GFR) and
year after study entry during the 5-year follow-up in net increase in urine protein-to-creatinine (Pro/Cr) ratio during
smokers versus nonsmokers follow-up in smokers and nonsmokers..
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Smoking Increases Serum Levels of Transforming
Growth Factor- in Diabetic Patients

Patient characteristics and TGF-3 levels

Dhabetic patients Control subjects
Smokers Nonsmokers Smokers Nonsmokers
n 8 8 9 10
Age (years) Itz 4 30=3 =4 367
Sex (% male) 50 70 65
Dhabetes duration (years) 10=x5 1227 — —
EMI (kg/m?) 23115 22318 241 =17 242=19
HbA,. (%) 7.0=x1.1 71209 - —
Urinary cotinine (ng/ml) 1,427 = 893 17+ 45 1,218 + 683 3z6
Urinary albumin 5.1%35 41226 — —
excretion (pg/min)
TGF-B (ng/ml) 1792 6.2 86251 3.1x24 36217

Data are means x SD. *P < 0.05 (diabetic smokers vs. other groups) by analysis of variance.

Esmatjes et al Diabetes Care 22,1999



Risk factors for renal functional decline in an older population (n: 4142, 265 y, Cardiovascular Health Study)

“Best fit” logistic regression model for changes in serum creatinine 0.3 mg/dL with gender, age, weight, and baseline serum
creatining included in the model

(Odds ratio
Parameler Reference group Risk group (95% confidence interval) P value
Gender Male Female 087 (056-1.33) 053
Weight [ by 10 Ib, 1 12(1.05-1.20) 0.0005
Age TbySy 66 (140-1.97) 0,001
Baseline serum creatinine I by 1 mgidL. 1 12 (106-1.19) 0,001
Carotid intimal thickness T by 0.1 mm 152 (101-1.08) 0011
Systolic blood pressure [ of 10 mm Hg 1,16 (107-1.26) 00003
Number of cigarettes smoked I by 5 cigaretles/day 131 (L12-1.82) 0.0011

Adjusted odds ratios of a serum creatinine increase of at least
0.3 mg/dl by tobacco usage.

Odds ratio

Less than 6 6 to 10 11 to 20 Over 20

Cigarettes per day

Bleyer et al Kidney International, 57 (2000), 2072-2079



Possible mechanism involved in Possible mechanisms involved in
smoking-induced oxidative stress smoking-induced dyslipidemia
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Chakkarwar, World J Diabetes 2012 ; 3: 186-195



Mayor actividad oxidativa y menor actividad antioxidante en ERC

Phagocytic nicotinamide adenine dinucleotide Erythrocyte superoxide dismutase (SOD) activity in
phosphate (NADPH) oxidase activity in control control subjects and patients with stages 1 and 2
subjects and patients with stages 1-2 chronic chronic kidney disease (CKD).

kidney disease (CKD) measured in basal
conditions (open bars) and after stimulation
with phorbol myristate acetate (PMA) (closed

bars).
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Relevance of baseline smoking status to vascular outcomes
N: 9.270 (51% nunca tabaco)

Estudio SHARP
Seg 5 afios (mediana)
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Relevance of baseline smoking status to cancer
incidence and site-specific cancer

Any cancer
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regular smokers smokers
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Never smokers Current smokers RR (95% CI) for
Cancer site (Total cancer event (Total cancer event current vs
rate: 1.6% py) rate: 2.2% py) never smokers
Lung 9.31 (4.37-19.83)
Urological 1.00 (0.64—-1.57)

Gastrointestinal and
hepatobiliary

Upper aerodigestive

1.55 (0.89-2.69)

4.87 (2.10-11.32)

0.59 (0.33-1.04)

Other
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Staplin et al Am J Kidney Dis, 2016,



Cigarette smoking and second-hand smoking exposure in
adolescents with chronic kidney disease

Characteristics of the participating adolescents

N:182
No. (%) Urine cotinine/creatinine ratios for non-smokers grouped by
SHS exposure
Gender
e ) Cotinine/creatinine
Female 83 (46) Group ratio (ng/mg)
Age (years) (n = 175)
1315 i Have friend(s) who smoke = No 0.8 (2.5) (n = 48)
Have friend(s) who smoke = Yes 1.5 (7.2) (n = 49)
16-18 93 (53) P-value 0.007
Live with smoker(s) = No 0.5 (1.1) (n = 54)
Live with smoker(s) = Yes 30 (84) (n=43)
P-value <0.001
Friend(s) = No; Live with = No 0.3 (0.8) (n = 28)
Friend(s) = Yes; Live with = No 0.9 (1.1) (n = 26)
Friend(s) = No; Live with = Yes 1.3 (7.7) (n = 20)
Friend(s) = Yes; Live with = Yes 50 (7.7 (n=22)
P-value <0.001

The median and IQR (in parentheses) values are reported.

Omoloja et al Nephrol Dial Transplant (2011) 26: 908-913
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PERCENT

40

20

10

Obesidad y hemodinamica glomerular

= D control group (n=9)
- obese group (n=12)

Filtration dynamics in control
and obese subjects

Control Group Obese Group P Value

<80  81-100 101-120 121-140 141-160 161-180 >180
GLOMERULAR FILTRATION RATE (ML/MIN)

n 9 12

GFR, ml/min 90+£5 136£8 <0.0005
RPF, ml/min 610x4] 80134 <0.005
FF 0.15£0.01 0.17£0.01 <0.05
MAP, mmHg 86£2 08 +3 <0.02
Ila, mmHg 26.0+.8 26407 NS

Values are means = SE. n, No. of subjects; GFR, glomerular
filtration rate; RPF, renal plasma flow; FF, filtration fraction; MAP,
mean arterial pressure; Ila, oncotic pressure.

Chagnac et al Am J Physiol Renal Physiol 278: F817—F822, 2000.



Riesgo de ERC ,peso y SM

N 6852
ERC: proteinuria y/o FG <60 ml/min
4.5 45
4 4
3.5 35
3 2773
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Sobrepeso Obesidad Normopeso Sobrepeso Obesidad

Cao et al. BMC Nephrology (2015) 16:85



Serum glucagon concentration and hyperinsulinaemia influence renal haemodynamics and
urinary protein loss in normotensive patients with central obesity

GFR P<0.05 Insulin Glucagon
(mL/min) | T ]
pmol/L ng/L '—_Pf_r(_)_QS
200 ~_P<001 120
e ’ ‘ 100
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- i 120 | E
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100 T e 20 L
OGTT 120 min OGTT 120 min
HS PO Cco HS PO Cco HS PO CcO
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-healthy subjects(HS) 170 ; 170 {
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distribution(PO) 150 150
-central body fat distribution(CO)
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110 110
r=0.49
' p<0.05
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Solerte et al Int J Obes Relat Metab Disord 1999



A low power view of ORG shows focal segmental glomerulosclerosis A hypertrophied glomerulus contains two discrete lesions of
and glomerulomegaly

segmental sclerosis, one in the perihilar region and one in the

peripheral tuft, with hyalinosis and adhesion to Bowman's capsule

% (’aplan and Meier with comparison by the log rank test.
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Renal survival, %

N $enal survival (endpoints defined as doubling of serum creatinine or ESRD)
.ver time in ORG, O-FSGS, and control I-FSGS. Analysis by the method of

(14) (8) ORG (7)

ORG (all) vs. O-FSGS:

P=0.34
1

(120 (8 @
O-FSGS

(1)

ORG (all) vs. I-FSGS: P=0.023
O-FSGS vs. I-FSGS: P=0.049

I-FSGS @ (2

(10)

(3)

36 48 60

Time, months

Neeraja Kambham et al Kidney Internt 2001

72 84
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synergistic effects of changes in transcapillary Proposed pathogenesis of glomerulosclerosis in obesity states.
hydrostatic pressure difference (AP; mmHg) and

mean glomerular capillary radius (um) on the

calculated capillary wall tension (dynes/cm)
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Griffin et al. Am J Physiol Renal Physiol 2008;294:F685-F696




Potential pathways by which obesity leads to the development
of chronic kidney disease.

Obesity

£ Indirect %/ Direct
L effects F 9 effects b
/""4 H t i Glomerular Pro-inflammatory
/ YREUSNSON G\ /| hyperfiltration | cytokines
/ ‘\, ’)' \.\
[ \  / [ Altered | | e
e2DM | | Atherosclerosis | Adipokines | -
wp \'\ /f \“-,‘ "I | Leptln "\‘ /I/' ARAS ‘-\
L ! /| Adiponectin '~

Proteinuria
De novo CKD Vv GFR

------------------ Incident ESRD

Rhee et al.Curr Opin Nephrol Hypertens 2016



--& . Progression to ESRD
—&— All-cause mortality
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Changes in BMI and proteinuria
in the diet group and control group.
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Cirugia bariatricay funcién renal

Sleeve gastrectomy Roux-en-Y Gastric Bypass (RNY)
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Kim & Kim, Surgery for Obesity and Related Diseases, 2015,
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Age -adjusted rate of end -stage renal
disease

due to any cause /100.000 person-years
Multiple Risk Factor Intervention Trial (MRFIT).

N:332,544
Seg 16 anos

Elevations of blood pressure are a strong independent risk factor for end-stage renal disease

Klag et al Engl ) Med 1996,334.:13-8



Prevalencia MUCH (n:333,propectivo)
(Agarwal et al JASN 2016)

Fenotipos de HTA en ERC

-MAPA dia................ 26,7%.
-MAPA 24 h.............. 32,8%
-MAPA dia 6 noche....56,1%
AAMPA. . 50,85
Untreated subjects Treated hypertensive patients
(140/90 mmHg) (14090 mmHg)
28%) 19% 7% 49,5‘%
High home Highhome or Ambraatory OF oAby P
Anujafay or Amwlarory
= P False BP control True resistant/
(masked resistant/ uncontrolied
uncontrolied hypertonsion
& Masked Sustained "m’
rtension 135/85 for HOME
3 hypertension Hype ( ) it g
30/80 for 24hour ABP;
é 49,3% 4% 14,7% 28,8% 120/70 for nighttime ABF
Normal office BP High ofice BP
3 Normal home Normal home g bridog orbamadad
s or Ambulatory BP or Ambulatory BP or Ambulatory BP or Ambutatory BP
True BP control False
resistant/uncontrolied
Sustained White coat m
normotension hypertension resistant/uncontrolied
hypertension)
> ES
Office BP Office BP

Definicion de HTA en ERC en base a MAPA 6 AMPA

-Parati et al Hypertension. 2016.
-Drawz et al (CRIC,n:1492)CJASN 2016
-Gorostidi n:5.693)Am J Kidney Dise.2013



Superior prognostic power of ABP over office BP

25432 , Risk of fatal and nonfatal cardiovascular (CV) events
€g 4,2y

Achieved Achieved HR
Daytime  Nighttime (95% CI)
BP Target BP Target for CV Events

No No 1.99 (1.21-3.25) .
Yes No 1.26 (0.67-2.30) .
No Yes 0.78 (0.23-2.59) -
Yes Yes 1 [Reference] ©
0 1 2 3 4

HR (95% CI)
Risk of renal death

Achieved Achieved HR
Daytime  Nighttime (95% CI)
BP Target BP Target for Renal Death

No No 2.65 (1.70-4.14) .
Yes No 1.96 (1.17-3.28) -
No Yes 1.14 (0.34-3.77) .
Yes Yes 1 [Reference] @
0 1 2 3 4

HR (95% ClI)

\ Minutolo et al Arch Intern Med 2011



Prevalence of apparent treatment resistant hypertension by
estimated glomerular filtration rate (eGFR) status.

3367 hypertensive participants in the Chronic
Renal Insufficiency Cohort (CRIC)

60.0%

50.0% -

40.0% -

30.0% -

20.0% -

Prevalence (%)

10.0% -

0.0% -

<30 30 - 60
eGFR in mI/min/1.73 m?

Thomas, et al Hypertension 2016




ERC

proteinuria
No Si

ISHB
(2010)

NICE
(2011)(2014)

KDIGO(2012)
CHEP(2013)

ESH/ESC
(2013)

ASH/ISH(2014)

ACC/AHA/ASH

(2015)
HTA +
Enf.Coronaria

INCS
(2014)

ADA (2015)

Bajo riesgo <140/90
Riesgo elevado: <130/80

<140/90

<140/90

<140/90

<140/90

<140/90 (prevencion 22)
<130/80 puede ser adecuado
en algunos casos (postiM,
ICTUS, AIT, enf carét. ,arteriop
,AAA)

En HTA diastodlica

J paulatina de PA y evitar <60
mmHg

<140/90

>80 afios <150/90

<80 afios :<140/90
>80 afios :<150/90

<80 afios:150-140/90

- No fragil: Considerar <140
- Fragil: Segun tolerancia
>80 aiios :150-140 si buenas
condiciones fisicas y mentales

>80 afios: <150/90

>80 afios :<150/90

2 60 aiios (sin ERC,DM, ECV):
<150/90

>65 afios :<140/90
Ancianos fragiles: <150/90

<140/80

<130/80

<140/85

<140/90

<140/90
<130/80 en algunos
casos

<140/90

<140/90
<130/80 (jovenes)

ERC<140/90
ERC+DM
<130/80 <130/80
<140/90 <130/80
<140/90
<140/90 <130
<140/90 <130/80

No recomendaciones

<140/90
Sujetos 270 afios: individualizar segun
fragilidad, proteinuria ,comorbilidad.

<140/90




Systolic Blood Pressure in the Two Treatment Groups
over the Course of the Trial.

150

)

T 1404 Standard treatment

£ 34,6

E

o

-

g 130

o

-

o

R-]

:3 121.,5

= 120

7]

>

v Intensive treatment

110
I I I I I I
0 1 2 3 4 5
Years

No. with Data
Standard treatment 4683 4345 4222 4092 3997 3904 3115 1974 1000 274
Intensive treatment 4678 4375 4231 4091 4029 3920 3204 2035 1048 286
Mean No. of Medications
Standard treatment 1.9 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9
Intensive treatment 2.3 27 2.8 2.8 2.8 2.8 2.8 2.8 2.8 3.0

The SPRINT Research Group. N Engl J Med 2015,373:2103-2116.




Primary Outcome and Death from Any Cause.

*
Primary Qutcome Death from Any Cause
L0 0.10- Hazard ratio with intensive treatment, 1.0+ 0.10- Hazard ratio with intensive treatment,
0.75 (35% CI, 0.64-0.39) 0.73 (95% Cl, 0.60-0.50)
0.08 0.08
0.8+ Standard treatment - 0.8+
% 0.06] § 0.06-]
Standard treatment
E 06 0.04+4 Intensive treatrment _:; 6 .04+
‘—g 0.4+ 002+ ‘—ﬁ 0.4 0.024 Intensive treatrment
a 0.00 T T T T T E 0.00 T T T T 1
0.2 0 1 2 3 4 5 024 i 1 2 3 4 5
0.0 T T T 1 0.0 ] T T T 1
4] 1 2 3 4 5 i 1 2 3 4 5
Years Years
Mo. at Risk Mo. at Risk
Standard treatment 4683 4437 4228 2819 721 Standard treatment 4683 4528 4383 2998 789
Intensive treatment 4678 4436 4256 2900 779 Intensive treatrnent 4678 4516 4390 3016 207

B Myocardial infarction, acute coronary syndrome, stroke,
heart failure, or death from cardiovascular causes.

N Engl J Med 2015;373:2103-16



Forest Plot of Primary Outcome According to Subgroups

P Value for
Subgroup Intensive Treatment Standard Treatment Hazard Ratio (95% Cl) Interaction
no. of patients with primary outcome flotal no. (35)
Overall 2434678 (5.2) 3119/4683 (6.8) —.— 0.75 (0.64-0.89)
Previous CKD : 0.36
Ne 1353348 (4.0) 1933367 (5.7) - 0.70 (0.56-0.87)
Yes 108/1330 (8.1) 1261316 (9.6) . 0.82 (0.63-1.07)
Age : 0.32
<75 yr 1423361 (4.2) 1753364 (5.2) —B— 0.80 (0.64-1.00)
=75 yr 1011317 (7.7) 1441319 (10.9) B 0.67 (0.51-0.86)
Sex ! 0.45
Female 77/1684 (4.6) 89/1648 (5.4) — 0.84 (0.62-1.14)
Male 1662994 (5.5) 230/3035 (7.6) + 0.72 (0.59-0.88)
Race ] 0.83
Black 62/1454 (4.3) 85/1493 (5.7) | 0.77 (0.55-1.06)
Nonblack 1813224 (5.6) 2343180 (7.3) N 0.74 (0.61-0.90)
Previous cardiovascular disease X 0.39
Ne 1493738 (4.0) 2083746 (5.6) — B 0.71 (0.57-0.88)
Yes 94940 (10.0) 111937 (11.8) . 0.83 (0.62-1.09)
Systalic blood pressure i 0.77
=132 mm Hg 71/1583 (4.5) 98,1553 (6.3) = 0.70 (0.51-0.95)
>132 to <145 mm Hg 77/1489 (5.2) 106/1549 (6.8) u 0.77 (0.57-1.03)
=145 mm Hg 95/1606 (5.9) 115/1581 (7.3) i 0.83 (0.63-1.09)
) T 1
0.50 0.75 100 1.20

Intensive Treatment Better Standard Treatment Better

N Engl J Med 2015;373:2103-16




Primary and Secondary Outcomes and Renal Outcomes.*

Outcome

All participants
Primary outcomeT
Secondary outcomes
Myocardial infarction
Acute coronary syndrome
Stroke
Heart failure
Death from cardiovascular causes
Death from any cause
Primary outcome or death
Participants with CKD at baseline
Composite renal outcomed:
=50% reduction in estimated GFR{
Long-term dialysis
Kidney transplantation
Incident albuminuria¥

Participants without CKD at baseline|

=309% reduction in estimated GFR to <60 ml/

min/1.73 m?{

Incident albuminuria¥|

Intensive Treatment

no. of patients (%) % per year

(N=4678)

243 (5.2) 1.65

97 (2.1) 0.65

40 (0.9) 0.27

62 (1.3) 0.41

62 (1.3) 0.41

37 (0.8) 0.25

155 (3.3) 1.03

332 (7.1) 2.25
(N=1330)

14 (1.1) 0.33

10 (0.8) 0.23

6 (0.5) 0.14

0

49/526 (9.3) 3.02
(N=3332)

127 (3.8) 1.21

110/1769 (6.2) 2.00

Standard Treatment
no. of patients (%) %6 per year

(N=4683)

319 (6.8) 2.19

116 (2.5) 0.78

40 (0.9) 0.27

70 (1.5) 0.47

100 (2.1) 0.67

65 (1.4) 0.43

210 (4.5) 1.40

423 (9.0) 2.90
(N=1316)

15 (1.1) 0.36

11 (0.8) 0.26

10 (0.8) 0.24

0

59/500 (11.8) 3.90
(N=3345)

37 (1.1) 0.35

135/1831 (7.4) 2.41

Hazard Ratio
(95% Cl)

0.75 (0.64-0.89)

0.83 (0.64-1.09)
1.00 (0.64-1.55)
0.89 (0.63-1.25)
0.62 (0.45-0.84)
0.57 (0.38-0.85)
0.73 (0.60-0.90)
0.78 (0.67-0.90)

0.89 (0.42-1.87)
0.87 (0.36-2.07)
0.57 (0.19-1.54)

0.72 (0.48-1.07)

3.49 (2.44-5.10)

0.81 (0.63-1.04)
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P Value

<0.001

0.19
0.99
0.50
0.002
0.005
0.003
<0.001

0.76

0.75

0.27

0.11

<0.001

0.10



