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Renin-angiotensin-aldosterone system
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Anjiyotensin Donusturucu Enzim (ACE)

* Vucutta, ACE buyuk oranda iki sekilde bulunur:
 Plazma

 Dokular

« |kinci sekil ilkinden daha hizli bir donistirme
sureci gerceklestirir.



ACE Inhibisyonu Altinda
Angiotensin |l Kacis Fenomeni
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Biollaz J, J Cardiovasc Pharmacol. 1982;4(6):966-972.
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A Multicenter, 14-Week Study of

Telmisartan and Ramipril in Patients
With Mild-to-Moderate Hypertension Using
Ambulatory Blood Pressure Monitoring
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FIG. 1. Study design.



Table 2. Antihypertensive effects of telmisartan 80 mg and ramipril 5 mg or 10 mg on mean systolic/
diastolic ambulatory blood pressure (mm Hg) at week 8 and week 14 compared with baseline

Baseline P Value v

Variable/Drug Mean Week 8 Week 14 Ramipril
Mean last 6-h

Telmisartan 142.2/88.6 131.1/80.9 129.5/79.8 =.0000

Ramipril 141.9/89.2 136.3/85.1 134.0/83.8 <.,0001
Mean 24-h

Telmisartan 148.2/92.5 135.3/83.6 133.4/82.6 <.,0000

Ramipril 147.6/92.5 138.9/87.0 136.9/85.8 <,0001
Mean morning

Telmisartan 152.8/97.2 140.1/88.5 138.5/87.5 <.,0000

Ramipril 152.3/97.4 144.6/92.6 143.0/91.6 <,0001
Mean daytime

Telmisartan 153.3/96.8 139.9/87.7 138.3/86.7 =.,0000

Ramipril 152.7/96.9 143.0/90.7 141.5/89.9 <.0001
Mean night-time

Telmisartan 137.8/83.6 126.1/75.4 124.7/74.7 <.,0000

Ramipril 137.1/83.9 130.8/79.5 127.9/77.7 <.,0001

Lacourciere Y, AJH 2006; 19:104-112
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Table 3. Antihypertensive effects of telmisartan 80 mg and ramipril 5 mg or 10 mg on clinical blood pressure
(mm Hg)

Variable Telmisartan Ramipril P Value v Ramipri

Baseline
Systolic BP 153.9 152.5
Diastolic BP 99.7 99.8
Week 8

Systolic BP 140.2 145.1
Diastolic BP 89.4 93.3

TR E=T=];

Systolic BP
Diastolic BP
Change from baseline (systolic/diastolic) —-14.3/11.0

BP = blood pressure; NS = not significant.

Oksuruk orant:

Ramipril grubu %10.1, telmisartan grubu %1.5

Lacourciere Y, AJH 2006; 19:104—-112



Antihypertensive efficacy of olmesartan
compared with other antihypertensive
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Losartan and Perindopril Effects on
Plasma Plasminogen Activator
Inhibitor-1 and Fibrinogen in
Hypertensive Type 2 Diabetic Patients

Table 2. Effects of treatment with perindopril and losartan

Comparison

Between
Placebo Perindopril P Placebo Losartan P Treatments
SBEP (mm Hg) 162 = 13 146 = 10 .001 162 + 14 147 = 11 .001 NS
DBP (mm Hag) 102 + 6 87 x5 001 102+ 6 88 + 5 001 NS
BMI (kg/m=) 26 + 0.9 27+ 0.8 NS 26 + 0.8 26 = 0.7 NS NS
PAI-1 (ng/mL) 42 + 21 32 =17 .028 41 + 19 45 + 22 NS 01
Fibrinogen (mg/dL) 356 =+ 74 312 = 59 NS 344 + 67 333 £ 59 NS NS
FBG (mag/dL) 112 = 7.3 1{}?r + 6.9 NS 113 £ 7.5 111 £ 7.0 NS NS
Serum creatinine (mg/dL) 1.1 = 0.4 1+04 NS 1.1 = 0.5 1.1 = 0.4 NS NS
Total cholesterol (mg/dL) 197 = 23 IBE- + 19 NS 191 = 20 188 + 19 NS NS
HDL cholesterol (mag/dL) 44 + § 46 + 6 NS 44 + 5 44 + 6 NS NS
Triglycerides (mg/dL) 142 + 49 127 + 44 NS 145 = 50 140 + 48 NS NS
HbA, - (%) 7.2 19 7.1+ 1.7 NS 6.9 = 2.0 7.0+ 1.8 NS NS

NS = not significant; BMI = body mass index; PAI-1 = plasminogen activator inhibitor; FBG = fasting blood glucose; HbA, . = glycosylated

heamoglobin; other abbreviations as in Table 1.
Data are given as mean * sD.




Figure 2. Successful monotherapy: angiotensin-converting enzyme (ACE) inhibitors versus angiotensin Il receptor blockers (ARBs).

Study, Year (Refaranca) Time Polnt, wk Events/Taotal, min Risk Diffarance (95% 1)
ARB ACE Inhibitor

Verdecchla et al., 2000 (68) 172 12722 EFi 1
Mazzaglia ot al., 2005 (83) 52 I4a/1382 1072/4602
Hasford et al., 2002 (80) 52 394/754 140/333

Flxad -»
Random 1eli—

Salto et al., 2004 (60) 66/200 51/214
Cuspldi et al., 2002 (34) 53/115 577124
Rullope et al., 2001 (59) 153/168 152/163
Larochelle et al., 1997 (47) 11121 4/61
Lacourciare et al., 2000 (4&) 20/52 30/81
Ruff et al., 1996 (£9) 3/50 4/25
Townsend et al., 1985 (66) e2/132 72/136
Meutel et al., 1999 (55) 1659/385 93/193
Karlberg et al., 1955 (43) 85/139 &8/135
Malacco et al., 2004 (49) 475/604 479/609
Fogarl et al., 2004 (73) 45/75 39/75
Rosel et al., 2005 (58) 3%/66 40/63
Ghladonl et al., 2003 (42) 23/28 21/28
Uchiyama-Tanaka et al., 2005 (&7) 14/18 19425
Argenzlano and Trimarco, 1999 (27) 182264 182/26d
Robles et al., 2004 (82) 10/15 11715
Kavgacl ot al., 2002 (44) 13/20 710
Mogensen et al., 2000 (53) 54/66 da/6d
Eguchl et al., 2003 (37) 26/37 29/36
Fixed

Random

0,25 . 0.25
Favors ACE Inhibitor Favors ARB

The first group is observarional snudies and the second group is randomized, controlled trials.

Matchar DB, Ann Intern Med 2008; 148:16
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Additive Effect of ACE Inhibition and Angiotensin II
Receptor Blockade in Type I Diabetic Patients with Diabetic

Nephropathy

Table 2. Effects on kidney function and arterial BP of blockade of the renin angiotensin system in 18 type I diabetic
patients with diabetic nephropathy

Decline from Placebo

Parameter Placebo Values _ ] B ril 20 me +
Benazepnil 20 mg Valsartan 80 mg Exﬂ’az,—m;mp an 80 mg

Albuminuria 701 (490 to 1002) mg/24 h* 65 (56 to 72)%° 65 (56 to 72)%" 80 (75 to 84)2:"

GFE (ml'min per 1.73 m”) 82 (7) 3I(—1taT) 4(—1t08) 10 (6 to 14)"

P-creatimine (pumol/L) 115 (7) —1(—8to6) 2(=5t09) -9 (=16 to —2)°

Albuminuria/([p-albumin] 172 (109 to 270) 10~ 65 (57 to 72)%"° 64 (55 to 71)%" 78 (73 to 82)%"¢

* [GFR])

24-h systolic BP (mmHg) 144 (4) 15 (9 to 22)° 15 (8 to 21)" 22 (15 to 28)°
day (7 to 23) 149 (3) 15 (8 to 21)° 15 (9 21)° 22 (15 to 28)™
might (23 to 7) 133 (4) 16 (7 to 25)° 13 (5t0 22)° 21 (13 to 300°

24-h diastolic BP (mmHg) 79 (2) 6(3to9) 6(3to9) 13 (10 to 16)™®
day (7 to 23) 82 (2) 7 (4 to 10)° 7 (4 to 10)° 14 (11 to 17)
night (23 to 7) 72 (2) 5(1t09)° 4(Dto8) 11 (7 to 15)™

Placebo values are mean (SEM) and changes are mean (95% CT).

* Geometric mean (95% CI); ® P < 0.001 versus placebo; © P < 0.05 versus placebo; @ P < 0.01 dual blockade versus mono-therapy;
® P <2 0.05 dual blockade versus mono-therapy.

Jacobsen P, JASN 2003; 14:992
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Randomised controlled trial of dual blockade of
renin-angiotensin system in patients with
hypertension, microalbuminuria, and non-insulin
dependent diabetes: the candesartan and
lisinopril microalbuminuria (CALM) study

[ Candesartan Lisinopril %4 Candesartan/Lisinopril
(n=66) (n=64] (n=34) (n=35)

lﬁll

Treatment group

Fig 1 Distribution of participants in study. Doses were: candesartan
16 mg once daily, lisinopril 20 mg once daily, or their combination

Mogensen C, BMJ 2000; 321: 1440



Tahle 1 Baseline characteristics of patients with hypertension,
microalbuminuria, and type 2 diabetes followed from baseline to
12 weeks. Figures are means (SD) unless stated otherwise

Candesartan Lisinopril
No of patients ag ag
Age (years) 58.7 (9.9) 60.0 (8.5)
No of men ba/33 62/36
Body mass index (kg/m®) 30.7 (4.3) 29.8 (3.8)
Duration of hypertension (years) 8.4 (8.8) 8.0 (8.9)
Duration of diabetes (years) 0.8 (7.5) 8.4 (7.3
systolic blood pressure (mm Ha) 162.7 (17.7) 162.6 (17.6)
Diastolic blood pressure (mm Hg) 96.0 (6.2) 05.7 (6.2)
Urinary albumin:creatinine ratio {mg/mmol)* 5.91(1.1) 6.6 (1.1)
Serum creatinine (umol/l) 85.8 (18.9) 85.0 (16.8)
Greatinine clearance (mlfmin) 10314 (37.7) 86.0 (28.7)
Haemoalobin A.. (%) 7612 7.6 (1.6

Table 2 Adjusted* mean reductions in blood pressure and urinary albumin:creatinine ratio from baseline to 12 weeks In patients with
hypertension, microalbuminuria, and type 2 diabetes

Candesarian Lisinopril Adjusted mean difference helween 1raehmunts
Sitting diastolic blood pressure (mm Hg) 9.5 (V.7 to 11.2); P<0.001 9.7 (V.9 10 11.5); P<0.001 0.2 (-2.3 to 2.7); P=0.20
Sitting systolic blood pressure (mm Hg) 124 {91 to 15.8); P<0.001 1587 (12.2 10 19.2); P<0.001 3.4 (-1.5t0 8.2); P=0.18
Urinary albumin:creatinine ratio {45} a0 (15 to 42); P=0.001 46 (356 to 56); P=<0.001 30 (1 to ¥1); P=0.058+

*Adjusted for centre, treatment, baseline value, weight, and change in diastolic blood pressura.
tRelative reduction.

Mogensen C, BMJ 2000; 321: 1440
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Angiotensin-Receptor Blockade
ersus Converting—Enzyme Inhibition
in Type 2 Diabetes and Nephropathy

Table 1. Baseline Characteristics of the Subjects.”

Variable
Age —yr
Male sex — no. of subjects (%4)
White race — no. of subjects (%)
Body-mass indexi:
Blood pressure — mm Hg
Systolic
Diastalic
Heart rate — beats/min
Duration of hypertension — yr
Median
Range
Duration of diabetes —yr
Median
Range
History of cardiovascular disease — no. of subjects (%)
Glomerular filtration rate — ml/min/1.73 m2
Serum creatinine — mg/d|
Urinary albumin excretion rate — pg/min
Median
Range
Microalbuminuria — no. of subjects (%)]

Macroalbuminuria — no. of subjects (%)§

Telmisartan Group (N=120) Enalapril Group (N=130)

61.2+8.5
87 (72.5)
118 (98.3)
30.8+4.4

152.6+16.6
85.4+3.8
73.6+10.2

8.0
0-34

8.0
0-25

59 (49.2)

91.4+21.5

1.02:0.21

46.2
4-1011

98 (81.7)
22 (18.3)

60.0+9.1
95 (73.1)
128 (98.5)
30.645.1

151.6+15.8
85.9+7.8
75.7+10.0

5.5
0-49

8.0
0-37

63 (48.5)

04.3+22.1

0.99:0.20

60.0
9-969
106 (81.5)
23 (17.7)

Barnett AH, NEJM 2004; 351; 1952
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5 -18.7 ml/dk ~ *~ Telmisartan

-15+
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{mlfmin/1.73 m2)

—25-

Year

Figure 1. Changes from Basdine in the Glomerular Filtration Rate, Based
on Analyses of the Last Observation Carried Forward {Panel A) and Complete
Five-Year Data (Panel B), Accerding to Treatment Group.

The vertical bars represent the standard deviation.

Table 3. Secondary Renal End Points after Five Years of Treatment,
According to Analysis of the Last Observation Carried Forward.*

Difference between

End Peint Change from Baseline Groups [95% CI)
Telmisartan  Enalapril
Group Group
Serum creatinine {mg/dl) 0.10 0.10 0 (-0.66 to 0.65)
Urinary alburmin excretion 1.03 0.99 104 {0.71to 1.51)F

(ratio)t Barnett AH, NEJM 2004; 351; 1952
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Eftects of dual blockade of the renin-angiotensin system in
primary proteinuric nephropathies

Table 1. Summary of baseline characteristics of patients with
proteinuric nephropathies

Candesartan +
Candesartan  Lisinopril lismopril
(N = 15) (N = 14) (N = 16)

Men/women N 10/5 12/2 97
Age vears 45+18 S0x16 42 +13
BMI kg/m’ 267x2.6 264+39 27.1+5.6
Blood pressure mm Hg

Systolic 133+ 14 3520 135 +20

Diastolic S0 +11 80+ 14 B+ 10
Serum/plasma

S mgldL 1.08 +0.5 1.26 £0.5 1.15+0.3

K mmaol/ L 43+0.3 43+0.3 4.5+0.3

Albumin g/dL 36+04 3.6+05 3.5+0.5
Urine

Co mLimin 104 + 34 854 +26 U6+ 34

Protein/creatinine 40+2.5 36x29 38+21

Data are means X 5D, P = 0.05 for all comparizons by chi-square, ANOVA
or Krskal-Wallis tests, as appropriate.

Luno J, Kidney Int 2002, Suppl 82: S47
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Lisinopril Candesartan Combination

Fig. 1. Percentage of patients who achieved the maximum, medium
and minimum dose of medication in each study group. Symbols are:
() maximum; (O) medium: () minimum.

Luno J, Kidney Int 2002, Suppl 82: S47
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Fig. 4. Blood pressure changes (mm Hg) by treatment groups through-
out the study period. P < 0,005 from first month until end of follow-up for
both systolic and diastolic compared to baseline, P was non-significant
between groups at any time point. Symbols are: (solid line ) candesartan;
(dashed line) lisinopril; (dotted line) combination of candesartan and
lisinopril therapy.

Luno J, Kidney Int 2002, Suppl 82: S47
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Fig. 2. Changes in creatinine clearance (Cg,) by treatment groups through-
out the study period. Symbols are: (solid line) candesartan; (dashed
line ) lisinopril; (dotted line) combination of candesartan and lisinopril
therapy. There were not significant changes between groups at any time.

Luno J, Kidney Int 2002, Suppl 82: S47
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Candesartan Lisinopril Combination

Fig. 5. Mean *+ SE of urinary protein/creatinine ratio (g/g) by treament
ecroups during study period two, three and six months comparing with
baseline. Symbols are: () baseline data; () two months; (H) three
months; () six months.

Luno J, Kidney Int 2002, Suppl 82: S47
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Candesartan Lisinopril Combination

Fig. 3. Mean = 5D serum potassiom (mmol/L) by treatment groups
during the study period. *F = (0.036 comparing mean serum potassium
in the lisinopril group at 3 months with baseline data. **F = 0.042
comparing mean serum potassium in the combination therapy group
at 3 months with baseline data. Symbols are: (OO) baseline data; (O)
two months; (H) 3 months; (H) 6 months.

Luno J, Kidney Int 2002, Suppl 82: S47




® Combination treatment of angiotensin-ll receptor blocker and
angiotensin-converting-enzyme inhibitor in non-diabetic renal
disease (COOPERATE): a randomised controlled trial

Losartan Trandolapril Combination
(n=89) (n=88) (h=88)

Demographic
Age (years, mean [SD]) 44 éj L-J, 8) 15.9 (58] 45.2 (4-9)
Sex (M/F) 8/ 16,/ 40 47741

Renal disease

Glemerular

Hypertension

Polveystic Kidney interstitial
Unknown

Renal function

Serum creatinine

{pmol/L, mean [SD]]
Calculated glomerular filkration
rate (mL/min per 1-73 m?,
mean [SD])

Urinary protein excretion
ig/day, meaan [SD])

W oW e

Urinary urea excretion

(g/day, mean [SD])

Urinary sodium excretion 5132 145.5({14-2) 143-6(13.86)
(mEqg/day, mean [SD])

Arterial blood pressure
Systolic (mm Hg, mean [SD]) 130-0(2-3) 129.9(10-2) 130-3(10-5)
Diastolic (mm Hg, mean [SD]) 74-3(5-6) 759 (4-9) 751 (5-1)

Nakao N, Lancet 2003; 361: 117-124
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Figure 3: Blood pressure by treatment group

Nakao N, Lancet 2003; 361: 117-124



~ %—44-3 trandolapril
—a— EDmhIHEtIPH % —42-1 losartan
- Tmndolaprl -y CE.6 kombine

T o
s

axcretion (g/day)

=
=
<
S
=B
-
@
=
e
S
-
iy
=
@
=

| | | |
10 15 20 25 30

Month after randomisation

Baseline
Figure 4: Median urinary protein excretion by treatment group

Nakao N, Lancet 2003; 361: 117-124



outcomes with telmisartan, ramipril, orboth, in
e at high vascular risk (the ONTARGET study):
ticentre, randomised, double-blind, controlled trial

—- Ramipril and telmisartan
—&- Telmisartan
—&- Ramipiril

Decrease in eGFR from run-in

[ |
Run-in Week & Year 2

Time penod

Figure 2: Decrease in estimated glomerular filtration rate (eGFR) during the
trial, from baseline to study end

Mann JF, Lancet 2008; 372: 547



Ramipril Telmisartan  Ramipril+ Telmisartan  Ramipril+telmisartan

telmisartan  vsramipril  vs ramipril
P P

eGFR, baseline 737(193) 736(199) 734(19-5) 0-915 0388
eGFR change ~214(12.9) -251(13-2) -4.01(133) 0070 <0.0001
baseline to & weeks
eGFR change -1.96 (151) -3.05(151) -5.12(157) <0-0001 <0.0001
baseline to 2 years
eGFR change ~2.82(17-2) -412(174) -611(17.9) <0.0001 <0.0001

& baseline to final

eGFR change 117 (171)  -2.06 (17-1) -2-49(1}'-4) <0.0001
B weeks to final

elGFR=estimated glomerular filtration rate (mL'min/ 173 m? [5D]). Number of participants with measurements=25 551
at baseline, 24 970 at 6 weeks, 22 573 at 2years, 19 601 at study end.

Table 1: Estimated glomerular filtration rate at baseline and changes of eGFR

Mann JF, Lancet 2008; 372: 547




Ramipril
n(%)

Telmisartan Ramipril+
ni%)
ni%)

telmisartan

Telmisartanvs p
ramipril HR
(95% CI)

Ramipril+
telmisartan vs
ramiprl HR
(95% CI)

All dialysis,
doubling,
death

All diabysis
and doubling

All diabysis
All death
Doubling
Acute
dialysis

Chronic
dialysis

1150
(13-4)

174
(2:03)
48
(0-56)
1014
(11.8)
140
(163)
13
(0-15)
33
(0-39)

1147
(13-4)

1233
(145)

189 212
(2-21) (2:49)
51 63
(0-60) (074)

Q89 1065

(11.6) (12.5)

155 166
(1-81) (1-95)
20 28
(023) (033)
31 34
(0:36) (0-40)

1.00
(0-92-1.09)

0-068

1.09
(0-89-1.34)
1.07
(072-1.58)
0-98
(0-90-1.07)
1.11
(0-88-1-39]
155
(077-3-11)
0-94
(0-58-1.54)

0-420

0747

0-641

0-378

0-221

0-817

1.09
(1.01-1-18)

124
(1-01-1.51)
1-33
(0-92-1.94)
1.07
(0.98-1165)
1.20
(0-96-1.50)
219
(1-13-4-22)
1.05
(0.65-1.60)

0-144

0-110

0-020

0-854

Dialy sis=at least one dialysis. Chronic dialysis=maore than 2 months. Acute dialy sis=2 months or less. Doubling=doubling
of serum creatinine from baseline values. HR=hazard ratio. Reasons for acute dialysis were reported as severe infection
(n=22), volume depletion (n=9), post-surgery (n=7), drugs (n=5), specific renal diseases (n=5), and other reasons
{n=23). In three of 165 originally reported cases of dialysis,” detailed analysis revealed that no dialysis took place. In three
of the 162 cases of dialysis, we got no infomation on duration of dialysis. Investigators could report several reasons for
acute diakysis.

Table 2: Incide nce of primary and secondary renal outcomes and of its components

Mann JF, Lancet 2008; 372: 547




—— Telmisartan and rampiril
—— Telmisartan
— Ramipril

]
il
4
=]
=
il
L]
=
il
L=
i
=
ol ]
=
4=
_—
=
-
=
=
Lo

Tws R p=0.953
R+Tvs B p=0.037

2 3 4 =

Years of follow-up
Mumber at risk
Telmisartan 8123 7845
Rarnipril 8194 7933

Telmisartan and ramipril 8074 797

Mann JF, Lancet 2008; 372: 547



Numberof Percentage incidenceof  Relative risk in p for
patients primary putcome telmisartan interaction
in ramipril group group (95% CI)

Primary composite 17118 13.4
Diabetes B9E2 170
Mo diabetes 10136 110

Ohert diabetic nephropathy Cl6 470
Mo overt diabetic nephropathy 16602 12.5

Mo diabetes, no hypertension 3819 -0
Diabetes or hypertension 13299 147

Microalbuminuria or 2673

macroalbuminuria
Mo microalburminuria or
macroalbuminuria

eGFR<60 m*¥ minf173m*

eGFR=60 m¥ min/173 m?*
History of hypertension
Mo history of hypertension

| o | |
0.5 07 1.0 1.3

Favours telmisartan Favours ramipril

Mann JF, Lancet 2008; 372: 547



Ramipril gMean
(95% Cl)

LACR, Baseline 0-81 (0.78-0.84)
2-year ratio to baseline 117 {1-13-1.20)
Final ratio to baseline 132(1.27-1.37)

LO ratio to baseline 1.31(1-26-1-35)

Telmisartan gMean

{95% Cl)

0-83 (0-80-0.86)
108 (1.05-1.12)
1-25 (1-.20-1-29)
124 (1.20-1.28)

Ramipril+telmisartan Telmisartanvs  Telmisartan+ramipril vs
gMean (95% CI) ramipril ramipril
P p
0.-81(078-0-84) 0-246 0923
1.05 (1.02-1.08)

0.0013 <0.0001
122 (117-126) 0.0028

121 (117-1.25) 0.027 0.0009

UACR-urine albumin to creatinine ratio (mg/mmeol); Final-study end. gMean-gecmetric mean. LO-last observation value; for patients with at least one follow-up value, changes
from baseline to last observation were compared bebween growps. Al UACR values were log-transformed before analyses; gMean-values are back-transformed. Differences were
calculated using an AMOVA maodel adjusted for baseline values. Number of participantswith measurements= 21076 at baseling 19 397 at 2years, 16 008 at study end.

Table 3: Changes in log urine albuminto creatinine ratio

Mann JF, Lancet 2008; 372: 547



Table 1. Clinical Studies with Comparison Between ACEI and ARB
Authors  No of Patients Maximal dose last BP  follow-up Results

Reference diseases (mmHg)

Gansevoort 11, nonDMCKD enelapril 10, 20mg  MAP 96, 93 Bweeks equivalent proteinuria reduction

(a9l losartan 50, 100mg  MAP 100, 96

11, non-DM CGN fosinopril 20mg 136/84 equivalent proteinuna reduction

irbesartan 150mg 131/85

10, IgAGN enalapril 10, 20mg equivalent proteinuria reduction

Losartan 50, 150mg

Campbell 24, non-DM.CKD benazepril 20mg equivalent proteinuria reduction

[12] Valsartan 160mg

263, non-DM trandrapril 3mg equivalent proteinuria reduction

Losartan 100mg equivalent renal survaival

Imai E, Int Med 2006; 45: 179




Shoda 68, non-DM

(4]

Mogensen 199, type 2 DM
(7

Lacourciere 103, type 2 DM
[13]
Barnett 250, type 2 DM

[14]

benasepril Smg or
Trandraprol 4mg
Candesartan Smg or

Losartan 100mg

lisinopril 20mg

Candesartan 16mg

enarapril 10mg

Losartan 50mg

enelapril 20mg

Telmisartan 80mg

128077 5 years

MR -10.7 12 weeks

MR -10.4
145/84 52 wecks
148/86

MR-29 5 years

MR -6.9

ACEI is priority for proteinuria

ACE] provides better survival

equivalent proteinuna reduction

equivalent proteinuna reduction

equivalent GFR

equivalent renal protection

Imai E, Int Med 2006; 45: 179
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Effect of losartan compared with captopril on mortality in
patients with symptomatic heart failure: randomised trial—the
Losartan Heart Failure Survival Study ELITE I

Frobability of survival

Event-free probability

&

<

All-cause mortality

e

Losartan
= == = Captapril

p=0-15

‘ Sudden death or resuscitated amrest

%11.7 losartan
%10.4 captopril
p=0.16

Pitt B, Lancet 2000:; 355: 1582



Subgroups at baseline Hazard ratio of death (95% CI) Losartan Captopril Hazard
ratio

Age (vears)
=70 1-332
=70 1-06

Male 112
Fermnale 1-14

NYHA class
/1 119
Il 1-37

Eiection fraction (%)
<25 1-00
=25 119

B-blockers
With 1-77
Without . 1-05

Overall . 113

I I
06 0-8 1.0

Hazard ratio

Favours losartan Favours captopril

Figure 3: Mortality by subgroup

Size of box is proportional to number of events in each category; numbers reflect number of patients in each category.

Pitt B, Lancet 2000:; 355: 1582




Comparison of Candesartan, Enalapril, and Their
Combination in Congestive Heart Failure

Randomized Evaluation of Strategies for Left Ventricular Dysfunction
(RESOLVD) Pilot Study

Screening
n=unknown

Run-in Phase
n=894

Fre-Randomization Assessments
{6 MWD, cardiac function, neurchormones, quality of life,
NYHA-FC)
n=768

RANDOMIZATION (0 Weeks)
|
Candesartan Combination Enalapril
n=327 n=332 n=109
|

Outcome Assessments (17/18 weeks)
]

washout of study medication
I

Follow-up (47 weeks)

McKelvie RS, Circulation 1999:100:1056.



Study Design

Screening
rr=unknown
]
Run-in Phase
n=889

Pre-Randomization Assessments
{6 MWD, cardiac function, neurohormones, quality of life,
NYHA-FC)
n=768

RANDOMIZATION (0 Weeks)
!
Candesartan Combination Enalapril
n=327 n=332 n=109
i

Outcome Assessments (17/18 weeks)

J

Final Qutcome Assessments (43 weeks)

I

washout of study medication

Follow-up (47 weeks)

McKelvie RS, Circulation 1999;100:1056.



TABLE 3. Clinical Events up to Week 43

Total Group
(n=327),
n (%)
Death 20 (6.1)
Any CHF hospitalization 43 (13.1)
Any hospitalization 87 (26.8)
Death/any CHF hospitalization 55 (16.8)
Death/any hospitalization 96 (29.4)
Renal dysfunction 2 (0.8)
Symptomatic hypotension 3(0.9)

Candesartan

4 mg

(n=111),

N (%)
7(6.3)
11 (9.9)
22 (19.8)
17 (15.3)
27 (24.3)
1(0.9)
1(0.9)

8 mg
(n=108),
n (%)

20 (18.5)
37 (34.3)
22 (20.4)
38 (35.2)
1(0.9)
1(0.9)

*Combination Includes enalapril 20 mg daily with the candesartan dose.
tBased on a y? comparison across the total in the 3 main groups of candesartan, combination, and enalapril. Of the 10 pairwise comparisons of candesartan alone
vs enalapril or the combination group vs enalapril, none were statistically significant except for the outcome of death/any CHF hospitalization between combination

vs enalapril (P=0.037).

16 mg
(n=108),
n (%)

5 (4.6)
12 (11.1)
28 (25.9)
(6 (14.8)
31 (28.7)

0 (0)

1(0.9)

Total Group
(n=332),
n (%)
29(8.7)
31(9.3)
80 (24.1)
58 (17.5)
102 (30.7)
2 (0.6)
4(1.2)

Combination*

4 mg
(n=16%5),
n (%)

10 (6.1)
18 (10.9)
42 (25.5)
27 (16.4)
48 (29.1)
0(0)
1(0.6)

8 mg
(n=167),
n (%)
19(11.4)

13(7.8)
38 (22.8)
31 (18.6)
54 (32.3)
2(1.2)
3(1.8)

Enalapril
20 mg

(n=109),

n (%)

7 (6.4)
24 (22.0)
10 (9.2)
26 (23.9)
0 (0)
1(0.9)

0.09
0.58
0.11
0.39
0.72
0.93

McKelvie RS, Circulation 1999;100:1056.



@ Effects of losartan and captopril on mortality and morbidity in
high-risk patients after acute myocardial infarction: the

OPTIMAAL randomised trial
Captopril

]

i
il
2
L=
=
]
=
2
gl
o
(a8

Time from randomisation (months)

-SD mg |:|12-5 mg
[ J2smg [ |Off drug

Figure 2: Dose of study drug
Losartan was administered once daily and captopril three timas daily.

Dickstein K, Lancet 2002; 360: 752—60




Losartan Captopril Relative risk
{n=2744) (n=2733) (95% CI)

All-cause mortality 499 (18-2%) 447 (16-4%) 1-12 (0-99-1-28)
SCD/RCA 203(7- 1-19 (0-99-1-43)
Myocardial 384 (14-0%) 379(13-9%) 1-032 (0-89-1-18)
reinfarction (fatal/
non-fatal)*
Other prespecified
endpoints
Ml total mortality 746 (27-2%) ¢ [ 99-1-22)
Cardiovascular 420 (15-3%) (13- 01-1-34)
death
Stroke (fatal/ 140 (5-1%) 132 (4-8%) 1-07 (0-84-1-386)
non-fatal)
CABG 404 (14-T%)
FTCA 456 (17
Fevascularisation 845 (30-8%)
First allcause 1806 (65-8%)
admission
First admission for 306 (11-2%)
heart failure
Cardiovascular 1480 (53-9%) 1421 (52-0%) 1-06 (0-99-1-14)
admission
Morrcardiovascular 885 (32-3%) 905 (33-1%) 0-98 (0-90-1-08)
admission

9 (0-95-126)
(0-83-1.07)
93-1-13)

= L)
o

=] 0O
~1 R
o O @

|_'..

SCD=sudden cardiac death; RCA=resuscitated cardiac arrest; Ml=myocardial
infarction; CABG=coronary-artery bypass grafting; PTCA=percutansous
transluminal coronary angioplasty. *Definite or probable as defined by endpoint
classification committee.

Table 3: Crude rates and relative risks for prespecified
endpoints

Dickstein K, Lancet 2002; 360: 752—60



- - - - Losartan
— Captoprill

Endpoint rate (%)

Relative risk 1-13
(95% Cl 0-99-1-28) p=0-069

| | |
12 18 24 30 36

Number at risk

Losartan 2744 2504 2432 2390 2344 2301 1285
Captoprill 2733 2534 2463 2423 2374 2329 1309

Figure 4: Kaplan-Meier curve for primary endpoint (allcause
mortality)

Dickstein K, Lancet 2002; 360: 752—-60



Number of Hazard ratio
patients (95% CI)

2170
1840
1467

1575
3902

4537
240

Killip class

1 1735
2 31321
3—4 a09
Infarct location

Anterior/lateral 3821
Inferior/posteror 1152

Previous MI
Mo 4475
fes S5,

Thrombaolytic use
Mo 2499

Yes 2978

F-blocker use
1171
4306

Heart failure
M 10G0
fes 4417

Overall RATT

| | | |
0-4 1-0 1-5 2.02.5
Losartan better Captopril better

Figure 5: Subgroup analyses for primary endpoint
Ml=myocardial infarction.

Dickstein K, Lancet 2002; 360: 752—-60



Valsartan, Captopril, or Both in Myocardial Infarction Complicated
by Heart Failure, Left Ventricular Dysfunction, or Both

Table 1. Base-Line Characteristics of the Patients.*

Valsartan Group Valsartan-and-Captopril Group Captopril Group

Characteristic (N=4909) (N=4885) (N=4909)
Age —yr 65.0+11.8 64.6+11.9 64.9+11.8
Race — no. (%)

White 4604 (93.8) 4553 (93.2)

Black 125 (2.5) 137 (2.8)

Asian 44 (0.9) 53 (1.1)

Other 136 (2.8) 142 (2.9)
Female sex — no. (%) 1544 (31.5) 1490 (30.5)
Blood pressure — mm Hg

Systolic 122.7+16.8 122.5+17.1 122.8+17.0

Diastolic 72.3£11.3 72.3x11.4 72.4x11.2
Heart rate — beats/min 76.2+13.0 76.2+12.7 76.2+12.8
Body-mass indexyj:

Median 27.34 27.24 27.14

Interquartile range 24.69-30.47 24.62-30.35 24.54-30.22
Left ventricular ejection fraction — % 35.3£10.4 35.3£10.3 35.3£10.4
Killip class — no. (%)

| 1294 (26.5) 1381 (28.4)

I 2401 (49.2) 2329 (47.9)

1T 874 (17.9) 842 (17.3)

\% 313 (6.4) 312 (6.4)
Medical history — no. (%6)

Myocardial infarction 1395 (28.4

Hypertension 2732 (55.7

Diabetes mellitus 1134 (23.1 1146 (23.5 1120 (22.8

Heart failure 759 (15.5 701 (14.4 714 (14.5

Stroke 292 (5.9) 305 (6.2) 298 (6.1)

1333 (27.2
2690 (54.8

1376 (28.2

) ) )
) 2700 (55.3) )
) ) )
) ) )

Smoking 1556 (31.7) 1546 (31.6) 1562 (31.8)

Coronary-artery bypass grafting 355 (7.2) 327 (6.7) 344
Percutaneous coronary intervention 376 (7.7) 337 (6.9) 354
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A Death from Any Cause B Combined Cardiovascular End Point
0.4 0.4 -
— Valsartan — Valsartan
4 — walsartan and captopril 1 — Walsartan and captopril
—- Captopril —- Captopril -
0.3
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o 25 o
0.1+
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] & 12 18 24 30 16 1) & 12 18 24 10 i6
Months Months
No. at Risk No. at Risk
Valsartan 4000 4464 4272 4007 2648 1437 357 Valsartan 4909 3921 3667 3391 2188 1204 290
Valsartan and captopril 4885 4414 4265 3994 2648 1435 382 Valsartan and captopril 4885 3887 3646 3391 2221 1185 313
Captopril 4909 4438 4241 4018 2635 1432 364 Captopril 4909 3896 3610 3355 2155 1148 2085
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Table 2. Cardiovascular Mortality and Morbidity.*

Valsartan-and-
Captopril Group
(N=4885)

Valsartan
Group
(N=4909)

Captopril
Group

End Point (N=4909)

number (percent)
827 (16.9)
1096 (22 4)

Death from cardiovascular causes 827 (16.8)

1102 (22.4)

830 (16.9)

Death from cardiovascular causes 1132 (23.1)

or myocardial infarction

Death from cardiovascular causes
or heart failure

1326 (27.0) 1331(27.2) 1335 (27.2)

Death from cardiovascular causes,
myocardial infarction, or
heart failure

1529 (31.1) 1518 (31.1) 1567 (31.9)

Death from cardiovascular causes,
myocardial infarction, heart
failure, resuscitation after
cardiac arrest, or stroke

1612 (32.8) 1580 (32.3) 1641 (33.4)

Valsartan vs. Captopril

Hazard Ratio
(97.5% Cl)

0.98 (0.87-1.09)
0.95 (0.87-1.05)

0.97 (0.90-1.05)

0.95 (0.88-1.03)

0.96 (0.89-1.04)

p

Value inferiority

0.62
0.25

0.51

0.20

P Value
for Non-

0.001
<0.001

<0.001

<0.001

Valsartan and Captopril

vs. Captopril

Hazard Ratio
(97.5% Cl)

1.00 (0.89-1.11)
0.96 (0.88-1.06)

1.00 (0.92-1.09)

0.97 (0.89-1.05)

0.96 {0.89-1.04)

P

Value

0.95
0.40

0.94

0.37

Pfeffer MA, NEJM 2003; 349: 1893




A Death from Any Cause

Variable

Median Age
<65 yr
=65 ¥yr
Sex
Male
Female
Previous myocardial infarction
Mo
es
Diabetes mellitus
Mo
Yes
Systolic blood pressure
=Median
=Median
Serum creatinine concentration
=Median
=Median
Killip class
|
I
11

L
Heart failure
Mo
Yes
Left ventricular dysfunction
Mo
Yes
Beta-blocker use
Mo
Yes
ACE-inhibitor use
Mo
fes
Potassium-sparing diuretic use
Mo

4618
5200

6738
3030

7088
2730

7564
2254

s632
4182

4470
4337

2718
4747
16387

619

T743
2075

2089
7729

2907
6911

5994
3324

8925
392

MNo. of Patients

P Value
0.29
—.—
——

0.43

——

_.-—
0.68
0.10
—.-—
_—._
0.26
—-—

R I E—
0.32

—_._
0.85
0.38

_—._
0.37
_—._

0.98
0.70
0.13

1
05 Favors Valsartan 1'° Favors Captopril =R

B Combined Cardiovascular End Point

Variable MNo. of Patients P Value

Median Age 0.96
<65 yr 4618 ——
=65 yr 5200 —

Sex 0.55
Male 67338 —i—
Fernale 3080 —]

Previous myocardial infarction 0.93
Mo JOBR —i
es 2730 —{

Diabetes mellitus 0.12
Mo 7564 —i—
fes 2254 —

Systolic blood pressure 0.71
=Median 5632 —T =
= Median 4182 ——

Serum creatinine concentration 0.67
=Median 4970 —{—
= Median 4837 —1

Killip class 0.84
| 2718 =
1 4747 —{
I 1687 ——
v 619 —

Heart failure 0.22
Mo 7743 —
Yes 2075 —_—

Left ventricular dysfunction 0.21
Mo 2089 —
Yes 7729 —i—

Beta-blocker use 0.48
Mo 2907 —T
Yes 6911 —i—

ACE-inhibitor use 0.74
Mo 5994 — =
Yes 3824 —1 ==

Potassium-sparing diuretic use 0.26
Mo 2925 —
Yes 92 —_—

Overall —r

T T T T |
05 Favors Valsartan 10 Favors Captopril =

Pfeffer MA, NEJM 2003; 349: 1893




Telmisartan, Ramipril, or Both in Patients at High Risk
for Vascular Events

The ONTARGET Investigators*

Table 1. Baseline Characteristics of the Patients.*

Ramipril Telmisartan Combination Therapy
Characteristic (N=28576) (N=8542) (N=28502)

Age —yr 66.4+7.2 66.4+7.1 66.5+7.3

141.8+17.4/82.1+10.4 141.7+17.2/82.1+10.4  141.9+17.6/82.1+10.4
Heart rate — beats/min 67.9+12.2 68.0£12.3 67.7+12.2

Blood pressure — mm Het

Body-mass index:
Cholesterol — mmol/liter

Total

LDL

HDL
Triglycerides — mmol/liter
Glucose — mmol/liter
Creatinine — pmol/liter
Potassium — mmol/liter

Female sex— no. (%)

28.1+4.5

49+1.1
2.9+1.0
1.3+:0.4
1.7+1.1
6.7+2.6

03.5+22.8

4.4+0.4

2331 (27.2)

28.1+4.6

49+1.1
2.9+1.0
1.3+0.4
1.7+11

6.7+2.5

03.8+22.3

4.4+0.4

2250 (26.3)

28.0+4.5

5.0+1.2
2.9+1.0
1.3+0.4
1.7+1.1
6.7+2.6
03.8+22.8
4.4+0.5

2250 (26.5)

NEJM 2008; 358: 1547




C

inical hfctﬁr};— [aTs {':}’}

Coronary artery disease

Myocardial infarction

6382 (74.4)
4146 (48.3)

6367 (74.5)
4214 (49.3)

6353 (74.7)
4189 (49.3)

Angina pectoris
Stable
Unstable
Stroke or transient ischemic attacks

Peripheral artery disease

3039 (354
1257 (14.7
1805 (21.0

2058 (34.6
1296 (15.2
1758 (20.6

2960 (34.8
1264 (14.9
1779 (20.9

Hypertension

Diabetes

5018 (69.0
3146 (36.7

5862 (68.6
3246 (38.0

5827 (68.5
3220 (37.9

Left ventricular hypertrophy

Microalbuminuria¥]

Previous procedures — no. (%)

1085
029

12.7

(35.4)
(14.7)
(21.0)
1136 (13.2)
(69.0)
(36.7)
(12.7)
(13.1)

1120 (13.1

(34.6)
(15.2)
(20.6)
1161 (13.6)
(68.6)
(38.0)
(13.1)
023 (13.2)

13.2

1082
929

12.7

(34.8)
(14.9)
(20.9)
1171 (13.8)
(63.5)
(37.9)
(12.7)
(13.3)

Coronary-artery bypass grafting

Percutaneous transluminal coronary

1862 (21.7)
2527 (29.5)

1020 (22.5)
2476 (29.0)

1893 (22.3)
2434 (23.6)

angiopiasty

NEJM 2008; 358: 1547




Table 1. (Continued.)

Characteristic

Medication — no. (%)
Statin
Beta-blocker
Aspirin

Clopidogrel or ticlopidine

Antiplatelet agent

Diuretic

Calcium-channel blocker

Ramipril
(N=28576)

5234 (61.0)
4847 (56.5)
6473 (75.5)
927 (10.8)
6903 (30.5)
2454 (28.6)
2821 (32.9)

Telmisartan
(N=28542)

5294 (62.0)
4860 (56.9)
6469 (75.7)
066 (11.3)
6926 (81.1)
2359 (27.6)
2787 (32.6)

Combination Therapy

(N =8502)

5255 (61.8)
4876 (57.4)
6461 (76.0)
031 (11.0)
6898 (81.1)
2351 (27.7)
2864 (33.7)

NEJM 2008; 358: 1547



Table 3. Incidence of the Primary Outcome, Its Components, and Death from Any Cause.

Ramipril Telmisartan Combination Therapy
Outcome (N=28576) (N=28542) (N=8502)
number (percent)

Death from cardiovascular causes, myo- 1412 (16.5) 1423 (16.7) 1386 (16.3)

cardial infarction, stroke, or hos-

pitalization for heart failure*
Death from cardiovascular causes, myo- 1210 (14.1) 1190 (13.9) 1200 (14.1)

cardial infarction, or stroke-
Myocardial infarction 413 (4.8) 440 (5.2) 438 (5.2)
Stroke: 405 (4.7) 369 (4.3) 373 (4.4)
Hospitalization for heart failure:: 354 (4.1) 394 (4.6) 332 (3.9)
Death from cardiovascular causes 603 (7.0) 508 (7.0) 620 (7.3)
Death from noncardiovascular causes 411 (4.8) 391 (4.6) 445 (5.2)
Death from any cause 1014 (11.8) 089 (11.6) 1065 (12.5)

Telmisartan vs.
Ramipril

Combination Therapy

vs. Ramipril

risk ratio (95% Cl)

1.01 (0.94-1.09)

0.99 (0.91-1.07)

1.07 (0.94-1.22)
0.91 (0.79-1.05)
1.12 (0.97-1.29)
1.00 (0.89-1.12)
0.96 (0.83-1.10)
0.98 (0.90-1.07)

0.99 (0.92-1.07)

1.00 (0.93-1.09)

1.08 (0.94-1.23)
0.93 (0.81-1.07)
0.95 (0.82-1.10)
1.04 (0.93-1.17)
1.10 (0.96-1.26)
1.07 (0.98-1.16)

NEJM 2008; 358: 1547




—— Telmisartan
—— Ramipril
--—- Telmisartan plus ramipril

Cumulative Hazard Rati

3

Years of Follow-up

No. at Risk

Telmisartan 8542 7778 7420

Ramipril 8576 7832 7472

Telmisartan &502 7738 7375
plus ramipril

Figure 1. Kaplan—Meier Curves for the Primary Outcome in the Three Study
Groups.

The compaosite primary outcome was death from cardiovascular causes,
myocardial infarction, stroke, or hospitalization for heart failure.

NEJM 2008; 358: 1547



Relative Risk (95% Cl)

Primary composite outcome . I

Main secondary outcome : .

| | |' |
0.8 (0.9 1.0 _ 1.1 1.2

i -

Telmisartan Better  Ramipril Better

Figure 2. Relative Risk of the Primary Outcome and of the Main Secondary
QOutcome.

The primary composite outcome was death from cardiovascular causes,
myocardial infarction, stroke, or hospitalization for heart failure. The main
secondary outcome was death from cardiovascular causes, myocardial in-
farction, or stroke, which was used as the primary outcome in the Heart
Outcomes Prevention Evaluation (HOPE) trial.® The P value is for the com-
parison with the noninferiority margins.
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Incidence of Primary
No. of QOutcome in Ramipril P Value for
Subgroup Patients Group (%) Relative Risk (95% Cl) Interaction

Primary composite 17,118 16.5
Cardiovascular disease 0.79
Yes 15,627 16.8
Mo 1,426 13.1
Systolic blood pressure
=134 mm Hg 5,704 16.2
>134 to =150 mm Hg 6,042 149
=150 mm Hg 5,352 134
Diabetes
Yes 6,391 20.7
Mo 10,722 14.0
HOPE risk score
=3.677 5,751 10.1
=3.677 to =4.090 5,620 15.0
=4.090 5,747 24.4
Age
<65 yr 7,319 13.0
=65 to <75 yr 7.310 17.3
=75 yr 2,439 24.2
Sex

Male 12,537 16.7 ——

Fernale 4,581 15.8 o
|
1.0 1.3

-

Telmisartan Better Ramipril Better

NEJM 2008; 358: 1547



Diyabet Gelisimini Onleme



Angiotensin-Converting Enzyme

Inhibitors or Angiotensin Receptor

Blockers for Prevention of Type 2 Diabetes

able 1. Prevention o ype 2 Diabetes by ACE Inhibitors or ARBs

Tral No. of Years of Risk Ratio
(Ref. No.) Patients Follow-Up* Percent of New Diabetics (95% Confidence Interval)t

CAPPP (15) 10,985 6.1 Captopril 337/5,183 (6.5%) 0.79 (0.67-0.94)
Diuretic/beta-blocker 380/5,230 (7.3%)

STOP-2 (16) 6,614 5 Conventional drugs 97/1,961 (4.9%) 0.96 (0.72-1.27)
ACE inhibitors 93/1,969 (4.7%)

HOPE (17} 9,297 5 Rarmipril 102/2,837 (3.6%) 0.66 (0.51-0.85)
Placebo 155/2,883 (5.4%)

LIFE (18) 9,193 4.8 Losartan 241/4,019 (6%) 0.75 (0.63-0.88)
Atenolol 319/3,979 (8%)

ALLHAT (19) 33,357 4.9 Lisinopnl 119/4,096 (8.1%) 0.70 (0.56—0.86)
Chlorthalidone 302/6,766 (11.6%)

ANBP2 (20) 6,083 Median 4.1 Enalapril 138/2,800 (4.9%) 0.66 (0.54-0.85)
HCTZ 200/2,826 (7.1%)

SCOPE (21) 4,937 37 Candesartan 93/2,167 (4.3%) 0.81{0.61-1.02)

Masimum 5 Placebo 115/2,175 (5.3%)

ALPINE (22) 392 1 Candesartan * felodipine 1/196 {0.5%) (.13 (0.03-0.99)
Atenolol = HCTZ 8/196 (4%)

CHARM (23) 7,599 3.2 Candesartan 163/2,715 (6%) 0.78 (0.64-0.96)
Placebo 202/2,721 (7%)

SOLVD (24) 4,228 3.4 Enalapnl 9/153 (5.9%) 0.26 (0.13-0.53)
Placebo 31/138 (22 .4%)

VALUE (25) 15,245 4.2 Valsartan 690/5,267 (13.1%) 0.77 (0.69-0.86)
Amlodipine 845/5,152 (16.4%)

PEACE (26} 8,290 Maxdimum 7 Trandolapril 335/3,432 (9.8%) (.83 (0.72-0.96)

Median 4.8

Placebo 399/3,472 (11.5%)

Abuissa H, J Am Coll Cardiol 2005; 46:821



Yeni tani DM insidansinda;

ACE inhibitorleri: %27
ARB: %23
Risk azalmasi

Abuissa H, J Am Coll Cardiol 2005; 46:821



Diger Olumlu Etkiler



Losartan and Perindopril Effects on
Plasma Plasminogen Activator

Inhibitor-1 and Fibrinogen in
Hypertensive Type 2 Diabetic Patients

Table 2. Effects of treatment with perindopril and losartan

Comparison
Between

Placebo Perindopril P Placebo Losartan P Treatments
SBP (mm Hg) 162 = 13 146 = 10 .001 162 * 14 147 = 11 .001 NS
DEP (mm Hag) 102 + 6 87 x5 001 102 =6 88 £ 5 001 NS
BMI (kg/m=) 26 + 0.9 27 + 0.8 NS 26 + 0.8 26 = 0.7 NS NS
PAI-1 (ng/mL) 42 + 21 32 =17 .028 41 = 19 45 + 22 NS 01
Pt g uan | IR LS RN ] w L& T FF TN F [ Ly o JENLENNN & JF i e L I TN F TN ¥
FBG (mg/dL) 112 +7.3 107 £ 6.9 NS 113 = 7.5 111 £ 7.0 NS NS
Serum creatinine (mg/dL) 1.1 = 0.4 1.1 = 0.4 NS 1.1 = 0.5 1.1 = 0.4 NS NS
Total cholesterol (mg/dL) 197 = 23 186 = 19 NS 191 = 20 188 + 19 NS NS
HDL cholesterol (mg/dL) 44 + § 46 = 6 NS 44 + §5 44 + 6 NS NS
Triglycerides (mg/dL) 142 + 49 127 = 44 NS 145 = 50 140 = 48 NS NS
HbA, - (%) 7.2 19 7.1+ 1.7 NS 6.9 = 2.0 7.0+ 1.8 NS NS

MS = not significant; BMI = body mass index; PAI-1 = plasminogen activator inhibitor; FBEG = fasting blood glucose; HbA, . = glycosylated
hamoglobin; other abbreviations as in Table 1.
Data are given as mean *= 50D,

Fogari R, Am J Cardiol 2002; 15:316




Yan Etki Profileri



Table 2. Discontinuation of Study Medications and Selected Reasons for Permanent Discontinuation.*

Combination
Ramipril Telmisartan Therapy
Variable (N=28576) (N=28542) (N=28502) Telmisartan vs. Ramipril

Relative Risk P Value

number (percent)

Total no. of discontinuations| 2099 (24.5) 1962 (23.0) 2495 (29.3) 0.94 0.02
Reason f:::r permanent discon-
tinuation
Hypotensive symptoms 149 (1.7) 229 (2.7) 406 (4.8) 1.54 <0.001
Syncope 15 (0.2) 19 (0.2) 29 (0.3) 1.27 0.49
Cough 360 (4.2) 03 (1.1) 302 (4.6) 0.26 <0.001
Diarrhea 12 (0.1) 19 (0.2) 39 (0.5) 1.59 0.20
Angioedema 25 (0.3) 10 (0.1) 18 (0.2) 0.4 0.01
Renal impairment 60 (0.7) 68 (0.8) 94 (1.1) 1.14 0.46

Combination Therapy

vs. Ramipril
Relative Risk PWValue
1.20 <0.001
2.75 <0.001
1.95 0.03
1.10 0.19
3.28 =0.001
0.73 0.30
1.58 =0.001
D03 3 4




Figure 3. Cough as an adverse event: angiotensin-converting enzyme (ACE) inhibitors versus angiotensin Il receptor blockers
(AREBs).

Study, Year (Referance) Evants/Total, n/n Pato Odds Ratlo (95% CI)
ARB ACE Inhibitor

Sato et al., 2003 (84) 0/2e 2/23
Grégolre et al., 2001 (85) 4/80 BR/359
Mackay et al., 1999 (85) 64,14 522 BE6/36 BE8

Fixed

Random
Cuspldl et al., 2002 (34) 3115 114124
Malmgwist et al., 2000 (76) 04140 194146
Meclnnes et al., 2000 (51) 11/237 27116
Derasa et al., 2003 (38) /47 2/49
Elllott, 1992 (38) 347264 5O0/264
Rullope et al., 2001 (59} 1/168 104162
Koylan et al., 2005 (45) 3/337 28/298
Coca et al., 2002 (33) 14111 104115
Larochelle et al., 1997 {(47) 3121 B/61
Mimran et al., 1998 (52) 7/98 154102
Roca-Cusachs et al., 1997 (78) 127192 144204
De Rosa et al., 2002 (35) 1/26 3/24
Lacourciére et al., 2000 (4&) /52 7451
Ruff et al., 1996 (£9) 4/50 3/25
Tikkanen et al., 1995 {70) 2/202 25/205
Townsend et al., 1995 (66) 2/132 2136
Meutel ot al., 1995 (55) 12/385 14/192
Amerena et al., 2002 (72) 27264 23/258
Karlberg et al., 1993 (43) 9139 22/139
Lacourciére et al., 2006 (74) 1/405 33/407
Willlams et al., 2006 (79) 2/397 23/404
Ragot et al., 2002 (77) 21220 124221
Black et al., 1997 (30) 4/384 15/187
Malacco et al., 2004 (49) &/604 444809
Fogarl et al., 2004 (73) 1/75 4/75
Maldoo et al., 1993 (54) 12/176 294173

Fixed

16

148:

J

Random
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The first group is observational smdies and the second group is randomized, controlled trials.



Figure 4. Withdrawals due to adverse events: angiotensin-converting enzyme (ACE) inhibitors versus angiotensin Il receptor
blockers (ARBEs).

Study, Year (Reference) Events/Total, n/n Pato Odds Ratlo (95% CI)
ACE Inhibitor

Avanza et al., 2000 (28) 4/45 L]
Verdecchla et al., 2000 (68) 12/66 ——
Flxed —e
Random ——r ]
Cuspldi et al., 2002 (34) &/115 13/124
Melnnes et al., 2000 (51) 14/237 14/116
Mogensen et al., 2000 (53) /a8 2/64
Schram et al., 2005 (62) /24 1722
Ellictt, 1999 (38) 1/264 1/264
Koylan et al., 2005 (45) 0/337 23/298
Coca etal., 2002 (33) 2111 3115
Mimran et al., 1998 (52) 3/98 1/102
Mallien et al., 1995 (75) 10/109 5/54
Roca-Cusachs et al., 1997 (78) 47192 104204
Dre Rosa et al., 2002 (35) 0/26 324
Lacourciére et al., 2000 (46) 2/52 1/51
Shand, 2000 (53} 015 1/14
Tikkanen at al., 1995 (70} 6/ 202 147205
Townsend et al., 1995 {(68) 9/132 127138
Meutel et al., 1999 (55) 1/385 8/193
Amerena ot al., 2002 (72) 47264 8/258
Karlberg et al., 1999 (43) 11/139 16/13%
Black et al., 1997 {30) 14/364 B/187
Malaceo et al., 2004 (49) S/a04 23/809
Maldoo et al., 1999 (54) 317s 3/M73
Barnett et al., 2004 (29) 20/120 30/130 —
Flxed -
-

Random

16

148

J

a1 1 10
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Matchar DB, Ann Intern Med 2008

The first group is ohservational studies and the second group is randomized, controlled trials.




OZET

Esansiyel HT tedavisine benzer etkiler

Diyabetik hastalarda benzer proteinuri
azalmasi ve renal koruma

KKY hastalarinda istatistiksel farklilik yok.

Yan etkiler ve ilaca bagli tedaviyi birakma
ACE'lerde daha fazla.
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