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Hypértension

Se debe fomentar las medidas no farmacologicas intensas
en todos los pacientes diabéticos, con especial atencion a la
reduccion de peso y a la disminucion del consumo de sal en la
diabetes tipo 2

Journal of Hypertension 2007, 25:1105-1187



Impact of Intensive Lifestyle and
Metformin Therapy on Cardiovascular
Disease Risk Factors in the Diabetes
Prevention Proaram

2R p <0.001 :
< =008 M Baseline
c =0.
5 LYear 2
g
) [ Year 3
o 30
=
=
E 1
o 20
C
(1Y)
=3
o
S 10
©
o
0
Placebo Metformin Lifestyle
Figure 1—Categorical changes in hypertension over time by treatment assignment. P represents

the pairwise comparison from generalized estimating equation models.

Diabetes Care 28:888-894, 2005
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Hypértension

El objetivo de presion arterial (PA) debe ser < 130/80 mmHg vy
el tratamiento con farmacos antihipertensivos puede iniciarse ya
cuando la PA esté en valores normales altos

Journal of Hypertension 2007, 25:1105-1187



Tight blood pressure control and risk of
macrovascular and microvascular complications
in type 2 diabetes: UKPDS 38

UK Prospective Diabetes Study Group

Clinical end point

Any diabetes related end point
Deaths related to diabetes

All cause mortality
Myocardial infarction

Stroke

Peripheral vascular disease
Microvascular disease

Absolute risk

Patients with aggregate (events per 1000

end points patient years)
Tight Lesstight
control  control Tight  Less tight
(n=758) (n=390) control  control
259 170 50.9 67.4
82 62 13.7 20.3
134 83 22.4 27.2
107 69 18.6 235
38 34 6.5 11.6
8 8 14 2.7
68 54 12.0 19.2

P
value
0.0046
0.019
0.17
0.13
0.013
0.17
0.0092

Relative risk for tight

control (95% Cl)

0.76 (0.62 10 0.92)
0.68 (0.49 10 0.94)
0.82 (0.63 10 1.08)
0.79 (0.59 t0 1.07)
0.56 (0.35 10 0.89)
051(0.19 10 1.37)
0.63 (0.44 10 0.89)
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Fig 4 Numbers of patients who attained one or more clinical end points in aggregates representing specific types of clinical complications,

with relative risks comparing tight control of blood pressure with less tight control

Mean blood pressure during follow up was significantly reduced in the group assigned tight blood pressure
control (144/82 mm Hg) compared with the group assigned to less tight control (154/87 mm Hg) (P < 0.0001)

BMdJ 1998:317:703-713



Effects of intensive blood-pressure lowering and low-dose aspirin in
patients with hypertension: principal results of the Hypertension
Optimal Treatment (HOT) randomised trial

Lennart Hansson, Alberto Zanchetti, S George Carruthers, Bjérn Dahléf, Dag Elmfeldt, Stevo Julius, Joél Ménard,
Karl Heinz Rahn, Hans Wedel, Sten Westerling for the HOT Study Group*
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Lancet 1998; 351: 175562



Event Number  Events/ p for Comparison Relative risk

of 1000 trend (95% Cl)
events patient-
years

Major cardiovascular events
=90 mm Hg 45 24.4 90 vs 85 1-32 (0-84-2-086)
<85 mm Hg 34 186 85 vs 80 1:56 (0-91-2-67)
<80 mm Hg 22 119 0-005 90vs80 2-06 (1-24-3-44)
Major cardiovascular events, including silent myocardial infarction
=90 mm Hg 48 26-2 90 vs 85 113 (0:75-1-71)
=85 mm Hg 42 23-3 85 vs 80 1-42 (0-89-2-26)
=80 mm Hg 30 16-4 0-045 90vs80 1-60 (1-02-2-53)
All myocardial infarction
<90 mm Hg 14 7-5 90 vs 85 1.75(0:73-4:17)
=85 mm Hg 8 4.3 85 vs 80 1-14 (0-41-3:15)
=80 mm Hg 7 37 011 90 vs 80 2-01 (0-81-4-97)
All myocardial infarction, including silent cases
=90 mm Hg 18 9.7 90 vs 85 112 (0-57-2-19)
=85 mm Hg 16 87 85 vs 80 1-07 (0-53-2-16)
=80 mm Hg 15 81 061 20vs80 1-20 (0-60-2-38)
All stroke
<90 mm Hg 17 91 90 vs 85 1-30 (0-63-2-67)
=85 mm Hg a3 70 85 vs 80 1-10 (0-50-2-40)
=80 mm Hg 12 6-4 0-34 90vs80 1-43 (0-68-2-99)
Cardiovascular mortality
=90 mm Hg 21 111 90 vs 85 0-99 (0-54-1-82)
=85 mm Hg 21 11.2 85 vs 80 3:0(1-29-7-13)
=80 mm Hg 7 3.7 0-016 90vs80 3-0(1-28-7-08)
Total mortality
=90 mm Hg 30 15-9 90 vs 85 1-03 (0-62-1-71)
=85 mm Hg 29 15-5 85 vs 80 1-72 (0-95-3-14)
=80 mm Hg 17 9:0 0-068 90 vs 80 1-77 (0-98-3-21)

Table 5: Events in patients with diabetes mellitus at baseline
in relation to target blood pressure groups (n=501, 501, and
499 in the target groups <90 mm Hg, <85 mm Hg, and

=80 mm Hg, respectively)

Lancet 1998; 351: 175562



Effects of aggressive blood pressure control in normotensive

type 2 diabetic patients on albuminuria, retinopathy

and strokes

RoBERT W. SCHRIER, RAvymMonD O. Estacio, ANNE EsLER, and PHiLir MEHLER
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Fig. 6. Log urinary albumin excretion (UAE) for intensive (solid line)
and moderate (dashed line) blood pressure control groups: (A) normoal-
buminuria at baseline; (B) microalbuminuria at baseline. *T test per-
formed at various time intervals revealed a P value <0.05.
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Fig. 7. Kaplan-Meier curves demonstrating progression from normoal-
buminuria to microalbuminuria (A; P = (.04) and from microalbumin-
uria to overt albuminuria (B; P = 0.02) in patients on (solid line)
intensive versus (dashed line) moderate therapy.

Kidney International, Vol 61 (2002), pp. 10861007



Hypértension

Para la reduccion de la PA, pueden utilizarse todos los
farmacos que sean efectivos y bien tolerados. A menudo, es
necesaria una combinaciéon de 2 o mas farmacos

Journal of Hypertension 2007, 25:1105-1187



Effects of Different Blood Pressure—Lowering
Regimens on Major Cardiovascular Events
in Individuals With and Without Diabetes Mellitus

Results of Prospectively Designed Overviews of Randomized Trials

Blood Pressure Lowering Treatment Trialists” Collaboration™

Arch Intern Med. 2005:165:1410-1419
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leIBI No. :Ef_lfl_l__s._"_"ﬂ@_lﬂ[l!ﬁ- '_‘E—i ABP. . Fawrs | Favors RR
Active Control ' mm Hg Active | Control 195% Cl)

Major Cardiovascular Events

ACE Inhibitor vs Placebo

Diabetes 4 405/2378 49772336 36189 <> 0.80 (0.71-0.89)

NoDiabetes 4 829/6733 1099/6782 -5.8-27 \':; 0.76 (0.70-0.84)

Overall (P homog=.58) O 0.78 (0.71-0.85)

CA vs Placebo

Diabetes 3 144/868 177/858 -59/~31¢C 2= 0.72 (0.34-153)

NoDiabetes 2 13002514 1582416 -9.3/-39 0.79 (0.63-0.98)

Overall (P homog =.83) 0,81 (0,70-0.94)

More vs Less Intensive

Diabetes 4 236/731 2621868 -60i-46 < > 0.75 (0.61-0.94)

NoDiabetes 2 266/6303 460/12080 -3.7/-3.3 <> 1.01 (0.87-1.17)

Overall (P hormog = 03) O 0.87 (0.75-1.01)

Cardiovascular Deaths

ACE Inhibitor vs Placebo

Diabetes 4 145/2378 211/2336 -36~189 C.":,“v 0.67 (0.55-0.82)

NoDiabetes 4 330/6733 389/6782 -5.8/-27 L 0.86 (0.75-0.96)

Overall (P homog=.05) < 0,80 (0,68-0.93)

CA vs Placebo

Diabetes 3 42868 62858 5931 [ 0.54 (0.21-1.42)

NoDiabetes 2 61/2514 732416 -9.3-39 | 0.64 (0.24-168)

Overall (P homog=_81) 0.75 (0.59-0.96)

More vs Less Intensive

Diabetes 4 1061731 120/11868 -6.0/~4.6 0.67 (0.40-1.12)

NoDiabetes 2 105/8303 149/12080 -3.7/-33 1.30 {1.01-166)

Overall (P homog=.02) <:> 0.93 (0.70-1.24)

Total Mortality

ACE Inhibitor vs Placebo

Diabetes 4 24272378 3102336 -36~19 <:$> 0.76 (0.65-0.39)

No Diabetes 4 570/6733 614/6782 -58-27 / > 0.%4 (0.84-1.05)

Overall (P homog=.03) 0 0.88 (0.81-0.96)

CAvs Placebo

Diabetes 4 104811 126/900 -63/-30 0.83 (0.65-1.06)

NoDiabetes 3 132/2883 136/2788 -9.3/-39 0,93 (0.74-1.18)

Overall (P homog = 50) 0.88 (0.74-104)

Mare vs Less Intensive

Diabetes 4 1791731 1841868 -6.0/-46 0.73 (0.56-0.95)

NoDiabetes 2 225/8303 36512080 -3.7/-3.3 1.07 (0.80-1.42)

Overall {P homog = .06)

0.5

<r

10
RR

0.89 (0.71-1.10)

20

B
.‘.rria.ls. o, EventsiFerticioants; No. At , Favors | Favors AR
First Second  mm Hg First | Second {95% Cl)
Listed Listed Listed | Listed
Major Cardiovascular Evenls
ACE Inhibitor vs D/BE
Diabetes 5 8154385 1241/6614 2.2/0.3 <P 0.90(0.74-1.11}
No Diabetes 5 1779/16246 2219720185 1.4/0.2 1.04 (0.98-1,04)
Overall (P homog=.20} 1.02 {0.97-1.08)
CAvs D/BB
Diabetes 8 936/6276  1340/8550 0.7/-0.8 1.02 (0.95-1.10)
No Diabetes 8 2024723813 246527928 1.1/-0.4 §] 1.04 (0.99-1.10)
Overall (P homog = 83} 0 1,04 (0.93-1,08)
ACE Inhibitor vs CA
Diabetes 5 7564101 820/4222 1612 <P 0.92 (0.79-1.07)
No Diabetes 3 1197/8897  1191/8536 1.3/0.9 4 0.99(0.92-1.07)
Overall (P homog = 37) <> 0.95 (0.86-1.04)
Cardiovascular Deaths
ACE Inhibitor vs D/BB
Diabttes 5 3754385  554/6614 2.2/03 096 (0.75-1.24)
NoDiabetes 5 689/16246 884/20185 1.4/0.2 1.04 (0.94-1.14)
Overall (P homog = 58) 1,03 (0.95-1.11)
CAvs D/BB
Diabetes 8 J00/6276 589/8550 0.7/-0.8 0.96 (0.80-1.14)
NoDiabetes 8 783/23813  964/27928 1.1/-04 B 1,07 (0.96-1.18)
Overall (P homog = 30} O 1.05 (0.97-1.15)
ACE Inhibitor vs CA
Diabetes 5 334/4101  341/4222 1612 < 1.03 (0.83-1.27)
NoDiabetes 3 536/8897 409/8536 1.309 > 1.06 {0.94-1.19)
Overall (P homog=.81) O 103 (0.94-1.13)
Total Mortality
ACE Inhibitor vs D/BB
Diabetes 5 7134385  1105/6614 2.2/0.3 094 (0.80-1.11)
No Diabetes 5 1463/16246 1962/20185 1.4/0.2 > 1.01 (0.95-1,08)
Overall (P homog = 46) <> 1.00 (0.95-1,05)
CAvs D/BB
Diabetes 8 758/6276  1182/8550 0.7/-0.8 <p 095 {0.87-1.03}
No Diabetes 8 1625/23813 213327928 1.1/-04 4> 1.00 (0.94-1,07)
Overall (P homog = 29} > 0.99 (0.95-1.04)
ACE Inhibitor vs CA
Diabetes 5 638101 630227/4222 1612 :- 1.04 (0.94-1.15)
NoDiabetes 3 1125/8897 1053/8536 1.3/0.9 4 1.04 (0.96-1.13)
Overall (P homog = 99} L3 1,04 (0.98-1.10)
0s 10 20
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) PACIENTES HIPERTENSOS DE ALTO RIESGO:
NUMERO DE FARMACOS NECESARIOS PARA ALCANZAR LOS
OBJETIVOS DE CONTROL

UKPDS (<85 mm Hg’ diaStéliCa) I ———

MDRD (92 mm Hg, PAV) I

HOT (<80 mm Hg, diastdlica) _——

AASK (<92 mm Hg, PAM)

e —————
RENAAL (<140/790 MM HO) s ———

e
DN T (S135/85 MM HO ) e

1 2 3 4

Numero de farmacos antihipertensivos

Bakris et al. Am J Kidney Dis. 2000;36:646-661; Brenner et al. N Engl J Med.
2001;345:861-869; Lewis et al. N Engl J Med. 2001;345:851-860.



Hypértension

La microalbuminuria debe motivar el tratamiento
farmacologico antihipertensivo incluso cuando la PA inicial esté
en valores normales altos. Los bloqueadores del sistema
renina-angiotensina tienen un intenso efecto antiproteinurico y
deben utilizarse de manera preferente

Journal of Hypertension 2007, 25:1105-1187



Figure. Incidence of Cardiovascular Outcomes According to Degree of Albuminuria
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Panels A, B, and C show the rate of major cardiovascular events (myocardial infarction, stroke, or cardiovas-
cular death), all-cause mortality, and hospitalization for congestive heart failure in each decile of albumin/
creatinine ratio (ACR) for all participants, participants with diabetes mellitus, and participants without diabetes
mellitus. Decile 1 and 2 are combined because of very low incidence rates in these 2 deciles. The 8th decile
includes ACR of 2 mg/mmal, which is the microalbuminuria threshold.




La reduccion de la PA también tiene efectos protectores
contra la aparicion y la progresion de una lesion renal.
Puede obtenerse una cierta proteccion adicional con el empleo
de un farmaco que bloquee el sistema renina-angiotensina (un
antagonista de los receptores de la angiotensina o un IECA).

Hypértension

= - Un bloqueador del sistema renina-angiotensina debe ser un
componente habitual del tratamiento combinado y la
medicacion preferida si basta con una monoterapia

Journal of Hypertension 2007, 25:1105-1187



INCIDENCIA DE MICROALBUMINURIA A LO
LARGO DEL TIEMPO: IECA VERSUS NO IECA

20

No IECA
66 eventos

=
(6]

[EN
o

I[ECA
35 eventos

ol

Factor de aceleracion
estimado 0.44; P <0.001

Incidencia acumulada de
Microalbuminuria (%)

0 6 12 18 24 30 36 42 48
Tiempo (meses)

No. al riesgo
ACE inhibitor 601 503 469 441 417 399 380 311 220

No ACE inhibitor 603 463 424 405 376 357 338 270 188

Ruggenenti P et al. N Engl J Med 2004; 351: 1941-51.



Preventing microalbuminuria in patients with diabetes:
rationale and design of the Randomised Olmesartan and
Diabetes Microalbuminuria Prevention (ROADMAP) study
Hermann Haller®, Gian C. Viberti®, Albert Mimran®, Giuseppe Remuzzi¢,
Antonius J. Rabelink®, Eberhard Ritzf, Lars C. Rump®, Luis M. Ruilope”,
Shigehiro Katayama', Sadayoshi Ito', Joseph L. lzzo JI* and Andrzej

.
Januszewicz

Screening

Randomization to
double-blind treatment

40 mg olmesartan
medoxomil (OM)
once daily

Placebo
once daily

Double-blind
treatment
(continued)

Microalbuminuria

4400 normotensive and hypertensive
patients with type 2 diabetes and
normoalbuminuria

Open-label
treatment
(40 mg OM daily)
| Other Patient
—‘—| reasons leaves trial

Withdrawal mﬁr%?irélri]m Observation
stroke, ' period
CLeg<30

End of follow-

up (median 5 years)

Journal of Hypertension 2006, 24:403-408
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EFECTO DE LOS ARA2 EN LA PROGRESION DE
LA NEFROPATIA ESTABLECIDA ASOCIADA A
DIABETES TIPO 2

IDNT RENAAL

0.6
0.5+
0.4+
0.3+
0.2

0.1

0.0 e 1. T T T T T T T T
a 6 12 18 24 30 36 42 438 54

Lewis EJ, et al. Brenner BM, et al.
N Engl J Med 2001;345:851-860. N Engl J Med 2001;345:861-869.



Angiotensin-Receptor Blockade
versus Converting—Enzyme Inhibition
in Type 2 Diabetes and Nephropathy

Anthony H. Barnett, M.D., Stephen C. Bain, M.D., Paul Bouter, Ph.D.,
Bengt Karlberg, M.D., Sten Madsbad, M.D., Jak Jervell, Ph.D.,
and Jukka Mustonen, Ph.D., for the Diabetics Exposed to Telmisartan
and Enalapril Study Group*

250 subjects with type 2 diabetes and early
nephropathy to receive either the angiotensin
[lI-receptor blocker telmisartan (80 mg daily, in 120
subjects) or the ACE inhibitor enalapril (20 mg daily, in
130 subjects). The primary end point was the change
in the glomerular filtration rate (determined by
measuring the plasma clearance of iohexol)

N Engl ] Med 2004:351:1952-61.

>

a-8-8 Enalapril
+-++ Telmisartan

|
= |
(=] w
1 1

|
—_
w
1
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0 1 2 3 4 5
Year
No. at Risk—total no. (no. carried forward)
Enalapril 103 (0) 110(22) 113 (23) 113 (40) 113 (39)
Telmisartan 86(0)  99(23) 102 (21) 102 (31) 103 (41)
B
104

e—=-8 Enalapril
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Estudio CALM
Candesartan y lisinopril en DM tipo 2

10 —
220 —
230 —
40 4
50—

Change in urinary albumin:

24%

creatinine ratio %

-60 -

Candesartan
16 mg

39%
50%
t
t
Lisinopril Both
20 mg drugs

CE Moaensen et al. BMJ 2000:321:1440-1444 .



Hypértension

La proteccion contra la progresion de la disfuncion renal tiene
dos exigencias basicas: a) un control estricto de la presion
arterial (< 130/80 mmHg o incluso inferior si la proteinuria es > 1
g/dia), y b) una reduccion de la proteinuria a valores lo mas

proximos posibles al normal

Journal of Hypertension 2007, 25:1105-1187



The Effects of Dietary Protein Restriction and
Blood-Pressure Control on the Progression of Chronic Renal Disease

Saulo Klahr, Andrew S. Levey, Gerald J. Beck, Arlene W. Caggiula, Lawrence Hunsicker,
John W. Kusek, Gary Striker, for The Modification of Diet in Renal Disease Study Group

Mean Rate of GFR Decline
(ml/min/yr)
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Base-Line Urinary Protein (g/day)

® Usual BP control for 18-60 yr old at entry was 140/90 mmHg or 160/90 mmHg for patients older than 61 yr.
O Low BP control for patients 18-60 yr old at entry was 125/75 mmHg or 145/75 mmHg for patients older than 61 yr.

N Engl J Med 1994; 330:877-884



Las estrategias de tratamiento deben considerar una
HjBértension intervencion dirigida a todos los factores de riesgo
| == cardiovascular

Con frecuencia es preciso considerar una intervencion
— terapéutica integral (antihipertensivo, estatina y tratamiento
antiagregante plaquetario) en los pacientes con lesion renal, ya
gue en esas circunstancias el riesgo cardiovascular es
extremadamente alto

Journal of Hypertension 2007, 25:1105-1187



Multifactorial Intervention and Cardiovascular Disease
in Patients with Type 2 Diabetes

Peter Gaede, M.D., Pernille Vedel, M.D., Ph.D., Nicolai Larsen, M.D., Ph.D., Gunnar V.H. Jensen, M.D., Ph.D.,
Hans-Henrik Parving, M.D., D.M.Sc., and Oluf Pedersen, M.D., D.M.Sc.

Table 1. Treatment Goals for the Conventional-Therapy Group
and the Intensive-Therapy Group.*

Conventional Intensive
Variable Therapy Therapy

1993— 2000-  1993- 2000-
1999 2001 1999 2001

Systolic blood pressure (mm Hg) <160 <135 <140 <130
Diastolic blood pressure (mm Hg) <95 <85 <85 <80
Glycosylated hemoglobin (%) <75 <6.5 <6.5 <6.5
Fasting serum total cholesterol (mg/dl) <250 <190 <190 <175
Fasting serum triglycerides (mg/dl) <195 <180 <150 <150
Treatment with ACE inhibitor irrespective No Yes Yes Yes

of blood pressure

Aspirin therapy

For patients with known ischemia Yes Yes Yes Yes
For patients with peripheral vascular disease  No No Yes Yes
For patients without coronary heart disease ~ No No No Yes

or peripheral vascular disease

N Engl | Med 2003;348:383-93.



Glycosylated Hemoglobin (%)

Diastolic Blood Pressure (mm Hg) Systolic Blood Pressure (mm Hg)

Multifactorial Intervention and Cardiovascular Disease
in Patients with Type 2 Diabetes

Peter Gaede, M.D., Pernille Vedel, M.D., Ph.D., Nicolai Larsen, M.D., Ph.D., Gunnar V.H. Jensen, M.D., Ph.D.,
Hans-Henrik Parving, M.D., D.M.Sc., and Oluf Pedersen, M.D., D.M.Sc.
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Surgery for Peripheral Atherosclerotic Artery Disease in the Conventional-
Therapy Group and the Intensive-Therapy Group
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