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Why competitors ?

Positive hemodynamic effect
* Bradycardia (less cardiac ejection): BB

* Aortic compliance : decreased rebound wave:

ARB
* Decreased blood pressure : BB and ARB

Side effect

e Renal action : ARB
 Asthma, fatigue, libido, bradycardia: BB

* Blood pressure
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CHARACTERISTIC

Initial aortic diameter
Measured (mm)
Expected (mm)
Ratio

No. with mitral-valve

prolapse

No. with mitral regurgi-

tation

Blood pressure (mm Hg)

At entry

During optimal dose

Heart rate (beats/min)
At entry

During optimal dose

Systolic time interval
At entry

During optimal dose

ControL (N = 38)

MALE
(M = 19)

31.1£6.9
24.6x3.9
1.27x0.19

12

LIBfI2= 14411

0.3820.22

FEMALE
(N = 19}

20426.8
23.3£3.2
1.27x0.26

14

110 13/10

19+17

0.36=0.1%

Decrease in BP Shores

TREATMENT (N = 32}

MALE
(M= 20)

36,719,371
25.5x4.1
1.43x0.26

12

LS 73=1310
108/66+15/117

T4+G
59+9.19

0.39+0,17
0.56+0.229

FEMALE
(N = 12)

31.2x5.3
23.3+4.2
1.3720.20

10

115/69=14/13
108/63+8/7§

84+ 14
59+89

0.35=0.15
0.47+0.264

*Plus—minus values are means = 3D,

TP=<0.05 for the comparison with the male controls.

tP = 0.006 for the compariscn with the mean systolic pressure at entry and P = 0.045 for the comparison with the mean

diastolic pressure at entry.

§P = 0.06 for the comparison with the mean systolic pressure at entry and P = 0.051 for the comparison with the mean

diastolic pressure at entry.
TP<0.001 for the comparison with the value at eniry.
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Fr (Marfan Sartan)

| 967 MFS patients |

162 < 10 years old
119 Previous surgery

| 291 Living too far from the Center

303 patients randomized

"| 92 Refused to participate:

females wiling to be pregnant :30
personnal choice: 62

150 Patients assigned to receive Placebo

153 Patients assigned to receive Losartan

L 3

2 Pb parental consent
1loss of FU
1 death

2 Pb parental consent

3 loss
1 stopped for hypotension

L 3

148 evaluated for clinical events
146 evaluated for aortic dilatation

1 stopped for personal reason

v

151 evaluated for clinical event
146 evaluated for aortic dilatation




Competition
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Probability of Freedom from Aortic
Dissection, Surgery, and Death

No. at Risk

Atenolol
Losartan

I E———
1.00
0.8
0.98 1
0.6 0.96
0.94
0.4+ _
0929 10vs. 19 events L
0 0.90, P=0.10 by log-rank test
] 1
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0.0 0.5 1.0 1.5 2.0 2.5 3.0
Years since Randomization
303 297 293 292 290 281 166
305 300 208 295 286 280 149
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Addition ?



Study of sartan vs control:
BB vs BB+S

Sartan vs control: % pop receiving beta-blocker
. COMPARE: 79%
. AIMS: 56%

. Marfan Sartan: 86% (no interaction)



42— & Placsho (95% C1)
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Placebo 88
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(AIMS) UK

Difference in rates, Interaction

mm per year (95% CI) p value
Age
<18 years (n=93) I -0-34 (-0-61 to-0-07) 013
=18 years (n=99) B -0-05 (-0-32 to 0-21)
Gender
Female (n=99) B S —0-26 (—0-53 to 0-01) 0-51
Male (n=93) —{— 013 (-0-40 1o 0-14)
B blocker use
Yes (n=108) — —0-26 {-0:51 to 0-00) 0-62
Mo (n=84) ] —0-16 (-0-46 to 0-14)
Aortic £ score
<3 (n-93) —il— -0-06 (-0-33to 0-21) 007
=3 (n=99) —n ~0-41 (-0-68 to -0-14)
Overall (n=192) - -0-22 (-0-41 to 0-02)

10 05 0 05
4 »

Favours irbesartan Favours placebo




Characteristics
Age < 40 (82)
Age =40 (53)
Male (72)

Female (73)

FBN1-mutation + (117)

FBM1-mutation - (25)

Beta-Blocker + (107)

Beta-Blocker - (38)

MAP < 80 (75)

MAP = 90 (68)

Aortic root < 45 (89)

Aortic root > 45 (56)

COMPARE (NI)

Mean (95% CI)

-0.630 {-1.247, 0.014)

0,331 (-1.050, 0.388)

-0.713 {-1.488, 0.062)

-0.406 (-0.990, 0.178)

-0.647 {-1.180, -0.114)

0,291 (-1.622, 1.039)

0,610 (-1.208, 0.012)

-0.434 {-1.212, 0.344)

-0.501 {-1.186, 0.183)

0.723 (-1.432, 0.015)

0,677 (-1.207, 0.064)

-0.316 (-1.119, 0.486)

e

e

.

I ]
-2 -1 0
Losartan effective

] ]
1 2
Losartan not effective



Beta-blockers and ARBs:
friends or competitors?

Friends
competition for blood pressure
good tolerance

Useful friends ?
friends always useful...



Thanks



Brooke BS N Engl J Med 2008;358:2787-95

(wd) 1319wWeIq 100y 210y

Time Relative to Initiation of ARB (yr)



Beta-blockers

Described by veterinary surgeons as preventing dissecting aortic aneurysms
in turkeys.

Report on field cases of aortic rupture in turkeys treated with Reserpine. Morrison WD, 1960

Was then found to be useful by some in treating dissected aortic aneurysms
in humans.

Acute dissecting aneurysms of the aorta, Treatment and results in 64 patients.

Wheat MW et al. J Thor Cardiovasc Surg. 1969;58:344



Judge J. Clin. Invest. 114:172-181 (2004)

Mouse C1663R cystein within B
cbEGF-like domain

No clinical or histologic features
of MFS

Immunohistochemistry:
presence of human epitope :
bioavailability and
competence of cysteine-
substituted fibrillin-1 to
participate in microfibrillar
assembly

Mouse C1039G cystein within
cbEGF-like domain

Clinical and histologic features
of MFS

NonTg

Tg (mut3)

C1039G/+




608 Underwent randomization

303 Were assigned to atenolol

305 Were assigned to losartan

32 Withdrew from trial
10 Underwent surgery
11 Withdrew consent

4 Were withdrawn by -
physician

5 Were lost to follow-up

2 Had other reason

Y

33 Withdrew from trial

18 Underwent surgery
1 Died
5 Withdrew consent
2 Were withdrawn by

physician

6 Were lost to follow-up
1 Had other reason

Y

271 Remained in trial
253 Continued taking study drug
18 Discontinued study drug

2 Received open-label atenolol
1 Received open-label carvedilol
2 Received open-label losartan

13 Did not take beta-blocker or

ARB

272 Remained in trial
264 Continued taking study drug
8 Discontinued study drug
3 Received open-label atenolol
1 Received open-label losartan
4 Did not take beta-blocker or
ARB

268 Were followed for 3 yr

267 Were followed for 3 yr




Characteristic
Age —yr
Young adult — no. (%)
Male sex — no. (%)
Race — no. (%)
White
Black
Asian
Other
Hispanic — no./total no. (%)
Presence of causal FBN1 mutation — no. (%)
Yes
No
Unknown
Family history of Marfan’s syndrome — no./total no. (%)
Echocardiographic findingsf
Maximum aortic-root diameter — cm
Maximum aortic-root-diameter z score
Median
Interquartile range
=4.5 — no. total no. (%)
Medical history — no. (%)

Atenolol
(N=303)

11.5+6.5
76 (25)
180 (59)

266
21 (7)
6 (2)
10 (3)

36/302 (12)

88)

— — —

93 (31)

9 (3)

201 (66)
180/295 (61)

3.420.7

4.0

3.5-4.8
106/303 (35)

Losartan
(N=305)

11.0£6.2
75 (25)
186 (61)

260 (85)
25 (8)
10 (3)
10 (3)
46/305 (15)

88 (29)
15 (5)
202 (66)
181/290 (62)

3.4z0.7

4.0

3.3-5.0
114/304 (38)



303 patients randomised

150 patien

ts placebo

153 patients losartan

2 Pb consent

+{ 2 Pb consent

148 evaluated for clinical events 151 evaluated for clinical event
146 evaluated for acrtic dilatation 146 evaluated for acrtic dilatation

Mean FU 3,5 years
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Evolution of aortic diameter at different aorta
localisations in the 2 groups

L ieemnmancg | rabomeancg | puaue

Sinuses of Valsalva -0.03 (0.03) -0.01 (0.03) 0.69

(z-score/year)

Sinuses of Valsalva 0.44 (0.07) 0.51 (0.06) 0.36
(mm/year)

Aortic annulus 0.16 (0.09) 0.23 (0.09) 0.46

(mm/year)

Sino-tubular 0.40(0.17) 0.28 (0.18) 0.65

junction (mm/year)

0.32 (0.22) 0.45 (0.11) 0.62
(mm/year)

0.34(0.13) 0.42 (0.12) 0.82
(mm/year)

0.26 (0.31) 0.27 (0.19) 0.98
aorta (mm/year)

Abdominal aorta 0.16 (0.14) 0.25 (0.10) 0.59

(mm/year)



I e
s s

6 39% :
P oo s 0%

15 (99% 110759

-K+>5.5mmol/I 0 (0.0%) 0 (0.0%)
-creatinine> ULN (120umol/I) 1 (0.6%) 0 (0.0%)

-creatinine increase> 26.4 umol/I 13 (8.6%) 11 (7.4%)

(0.3 mg/dl)
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C: Placebo D: Losartan
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58 Patients
with
Marfan Syndrome

LBS New Patients

19 Patients on BB

4 Patients on
no therapy

[20 ACE 15 BB 17 BB 2 ACE
6 ACE
Enalapril
(n = 32)
-25*1.0

Rate of change in % predicted aortic size over time [%/yr)

4 ACE

Propranolol/Atenolol

(nh = 25)
3.7+ 1.4 0.005

Yetman Am J Cardiol 2005,;95:1125
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Statines ?
McLoughlin Circulation 2011;124;5S168

Normal F .,] *
Marfan _ | * P<0.01
untreated i ‘ EI #

Pravastatin n
treated I + % #P=0.01

Losartan 5P
reated E 1 #P<0.01

T T T I T T T 1 I T T T ]
0.1 0.18 0.26 0.34 0.42

Volume fraction of elastin in medial layer. min-(lower quartile, median, upper quartile)-max
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Conclusions

Medical therapy when aortic fragility
Based on
beta-blockers (calcium antagonists ?)
ARB : no
ACEl : ?



Ahimastos JAMA 2007;298:1539

€5 Patients approached for potential recruitment

Placebo Group _Péri'ndnpril Group P
Characteristics n=7) (h=10) Value®
Demographics
Age, mean (SD), y 31 (2) 34 (5) 47
Sex ratio, male/female 5/2 8/2 46°¢
Height, m 1.84 (0.02) 1.83 (0.02) 73
Weight, kg 74 (1) 76 (1) 49

/ \

7 Randomized to receive placebo

10 Randomized to receive perindopril

7 Completed 24-wk follow-up 10 Completed 24-wk follow-up

7 Included in analysis 10 Included in analysis
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Ahimastos JAMA 2007;298:1539

Figure 4. Individual Matrix Metalloproteinase (MMP)-2 and MMP-3 Protein Levels
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Squares indicate mean (SEM) values. P << 001 for both plots.



Yetman Am J Cardiol
2005:;95:1125

58 Patients
with
Marfan Syndrome

LSS New Patients 19 Patients on BB 4 Patients on

no therapy
| |
| I | |
20 ACE 15 BB 17 BB 2 ACE 4 ACE
6 ACE
Enalapril Propranolol/Atenolol
(n = 32) (h = 25)

Rate of change in % predicted aortic size over time (%/yr) -25=1.0 3.7+x1.4 0.005



IEC et modele murin
FBN1

Les IEC ne marcheraient pas

Le blocage des récepteurs AT2 a a
I'angiotensine bloquerait le bénéfice des
sartans



Angiotensinogene V/D, Na U

Bradykinines

Angiotensine |
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Friends or competitors ?

Additional effect on

BP:

direct evaluation

indirect evaluation: tolerance of the 2
No competition on

Bradycardia

Direct effect

Animal model



