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J. Spinar,... Hecaedoeanue CORD: cpaguenue pexomendogannvix doz BPA u HAITD...

CpaBHeHMe peKOMEHIOBaHHBIX 103 0JIOKATOPOB
pELENTOPOB AaHTMOTEH3MHA U UHTMOUTOPOB AaHTMOTEH3UH-
npeBpaulatoniero pepmeHTa (ucciaenosanue CORD)

J. épinar*, J. Vitovec, M. Souéek, L. Dusek, T. Pavlik aarsa nccaepoBanua CORD

Meannuuceuit @akyarter Yuusepcurera Macapuga. bpuo, Hemckas Pecny6auka

Comparing recommended doses of angiotensin receptor blockers and
ACE inhibitors (CORD Study)

J. Spinar*, J. Vitovec, M. Souéek, L. Dusek, T. Pavlik for CORD Study

Masarik University, Medical Faculty. Brno, the Czech Republic

Heas. B mccnenosanun CORD ouenupanuck 3ddekTHEHOCTE H NEPEHOCHMOCTE JIO3APTAHA M paMHIPHIA
y MALMEHTOR C apTepHatkHOH runeproruei (Al).

Marepnan n metoast. B uccnenosanmn yuacteosanu ase rpynnei: B rpynne A GonbHBIX NepeBOIHIH C TEYEHMS
HHrHOHTOpaMK aHrHoTeH3uH-Tiperpaiatoero depmenta (MAID) va nosapran; yuacreosanu 4016 GonbHeIX
c Al < 160/100 mm pr.ct., npuHuMasiux painnydsie HAI® B Tevenne > 3 Mec.; cpennunii Bo3pacT NalHEHTOB
— 62,6£11,6 ner; 53,1% sToi BLIOOPKH coCTaRISITH KeHIIMHEL All, yacToTa cepledHBIX cOKpallleHHH, BHOXH-

MUUACEWS TTAKATATATH AT AHATHT ETORW 1 qu KOHTROTURARA TS B TTARRLIN TaHL U 1aTew genat | q. f‘-l-



Hypotheses of ACE-| - AllA noninferiority S

Chronic heart failure

o The ELITE, ELITE Il and Val Heft trials have shown similar effect on
mortality and morbidity.

Post Mi

o The OPTIMAAL and VALIANT trials have shown similar effect on
mortality and morbidity.

Stable IHD

= The ON TARGET trial has shown similar effect on morbidity and
mortality.

Renal Functions
o« The COOPERATE trial has shown similar effect on renal functions.

Mentioned are only trials comparing ACE-I and AllA
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Hypotheses of ACE-I - AllA superiority CORD

LIFE

= Losartan is superior to atenolol in stroke, mortality and onset of new
diabetes mellitus.

ASCOT

= Perindopril is superior to atenolol in stroke, mortality and onset of new
diabetes mellitus.

VALUE

= Valsartan is not superior to amlodipin with the exception of onset of
new diabetes mellitus.

ALLHAT, STOP I+ 1l

= Lisinopril (enalapril) in not superior to other antihypertensive drugs with
the exception of onset of new diabetes mellitus .

Mentioned are trials comparing ACE-I and AllA with

other antihypertensive drugs
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Hypotheses of the clinical trial CORD

Hypothesis 1.

= AllA losartan in dosage 2
pressure as ACE-Il in an

Hypothesis 2.

= The change in medicatio
isn’'t associated with an i

Hypothesis 3.

= The treatment with the a
similar decrease of the bl

Hypothesis 4.

o The treatment with the a
associated with less freq

has the same effect on blood
e dose.

E-I to losartan in comparable doses
adverse events.

ose of losartan or ACE-Il results in a
ure.

ose of losartan or ACE-l is
nstration of adverse events (cough).




Categorization of patients in clinical trial CORD S

« Group A
= Substitution of AllA losartan for ACE-I treatment in patients with well or
marginally controlled hypertension (BP < 160/100 mmHQ).
= Patients treated with ACE-I for > 3months.

« Group B

= Addition of AllA to ACE-I treatment in the case of insufficiently controlled
hypertension (BP > 140/90 mmHg).

= Patients treated or untreated with antihypertensive drugs but no ACE-|
or AllA allowed.

= Patients born on the even day randomised to AllA losartan 50 mg.
= Patients born on the odd day randomised to ACE-I ramipril 5 mg.
= Increasing dosing in case of not reaching normotension.
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ORD

- B85 centres
- 11 284 screened

Cumulative Enrolment by Treatment

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month Month

Screening started in January 2006 and continued till December 2006. 11 284 patients in
585 centres were screened, 7 829 patients were randomised and included into the trial.

CORD
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Flow diagram of the study VR
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Risk factors in patients history (n = 7 829) SoeR
CORD
% of positive answers Group A Group B B — Ramipril B — Losartan
Positive family history 67.0 66.7 67.8 65.5
Current smoker 20.3 23.3 23.0 235
Ex - smoker 21.4 19.9 21.3 18.5
Diabetes mellitus 33.0 29.3 28.6 30.1
History of ischemic heart disease 30.3 254 26.7 24.1
Previous MI 13.2 11.7 13.0 10.4
Dilated cardiomyopathy 1.6 1.4 1.6 1.2
Heart failure 7.1 5.7 6.0 5.3
Known dyslipidemy 60.5 55.0 55.6 54.4
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Co - medication (n =7 829) SVR
% of positive records Group A Group B B - Ramipril B - Losartan
Betablockers 43.0 41.6 39.9 43.3
Ca blocker type DHP 28.3 28.4 29.7 27.0
Ca blocker type non DHP 5.3 5.8 5.0 6.7
Diuretics 47.8 42.8 41.6 44.0
Alpha blockers 4.4 4.0 4.1 3.9
ASA 35.6 30.9 31.8 29.9
Clopidogrel 0.7 1.1 1.4 0.7
Warfarin 4.1 3.4 3.2 3.5
Statin 43.6 38.2 39.6 36.8
Nitrate 15.3 12.0 11.5 12.5
Peroral antidiabetics 23.6 20.4 20.0 20.8
Other medicine 46.2 42.7 43.2 42.2




Chapter 1

Analysis of change in target
parameters in time 0 and 6 months

= Systolic blood pressure
» Diastolic blood pressure
= Heart rate

\ /
S0
CORD




Clinical parameters in time - group A Cons

Parameters measured in sitting position
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Clinical parameters in time - group B

CORD
Parameters measured in sitting position
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Clinical parameters in time - group B Ramipril 50 o

Parameters measured in sitting position

200 - 95% percentile
} mean
5% percentile
160 - - 22.2 mmHg
| T ser
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Noss = 1 926 N,, = 1416




Clinical parameters in time - group B Losartan 53 va

Parameters measured in sitting position

200 - 95% percentile
} mean
5% percentile
160 - - 22.0 mmHg
| -
c 120 A
S
= -13.6 mmH
£ g0 - ﬁ ’ i DBP
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No = 1 887 N,, = 1 394




Summary of parameter change over time (0 and 12 months) AR

CORD
Parameter? Difference in parameter means
n!e?sured in in time 0 and 12 months
sitting position 25 20  -15  -10 5 0
Group A -13.9 |
Systolic BP Group B -22.1]
(mmHQ) B - Ramipril -22.2

B - Losartan -22.0]

Group A 8.0 (I
Diastolic BP  Group B -13.8] _
(mmHg) B - Ramipril -14.0]

B - Losartan -13.6|

Group A -2.4
Heart rate Group B 33
(min-1) B - Ramipril 3.0

B - Losartan -3.5 [




Chapter 2
Analysis of secondary parameter in
time

» Biochemistry
» Renal functions
» Haematology




Group A Group B
Time 0 12 months Time O 12 months

Cholestero| ~ Mean + SD 54+1.0 5.2+0.8 5.5+ 1.0 5.2+0.8
(mmol/l) : :

Median (Min-Max) 5.3 (2.3-11.1) 5.1 (2.2-10.0) 5.4 (2.0-11.9) 5.2 (2.3-9.4)
Slhveeifa Mean + SD 59+1.6 57+1.4 59+1.7 57+1.4
(mmol/) : :

Median (Min-Max) 5.5 (3.0-18.0) 5.4 (3.2-15.8) 5.4 (2.5-21.1) 5.4 (3.1-21.4)
Triglycerides Mean £ SD 1.9+0.9 1.8+0.8 1.9+0.9 1.8+0.7
(mmol/l) Median (Min-Max) 1.8 (0.5-7.5) 1.8 (0.5-8.0) 1.8 (0.5-7.9) 1.7 (0.5-6.7)
Uric acid Mean + SD 322.8 £ 82.9 319.3 + 74.8 323.1 + 84.6 319.5 + 78.2
(mmol/l)

Median (Min-Max)

320.0(100.0-653.0)

318.0(108.0-741.0)

317.0 (114.0-745.0)

315.0 (108.0-696.0)




Group B - Ramipril Group B - Losartan
Time 0 12 months Time O 12 months

Cholestero| ~ Mean + SD 54+1.0 5.2+0.8 55+1.0 5.3+0.9
(mmol/) : :

Median (Min-Max) 5.3 (2.0-11.9) 5.1 (2.7-9.4) 5.4 (2.0-11.3) 5.2 (2.3-9.0)
Sl Mean + SD 59+1.8 57+1.3 58+1.6 57+1.5
(mmol/l) : :

Median (Min-Max) 5.4 (2.5-21.1) 5.4 (3.2-14.5) 5.4 (2.9-14.8) 5.4 (3.1-21.4)
Triglycerides Mean £ SD 1.9+0.9 1.8+0.7 1.9+0.9 1.8+0.7
(mmol/l) Median (Min-Max) 1.8 (0.5-7.7) 1.8 (0.5-6.0) 1.8 (0.5-7.9) 1.7 (0.5-6.7)
Uric acid Mean + SD 3248 +81.4 320.0 + 76.5 321.4 +87.7 318.9+79.9
(mmol/l)

Median (Min-Max)

318.0 (114.0-718.0)

313.0 (108.0-650.0)

315.0 (117.0-745.0)

315.0 (120.0-696.0)




Group A Group B

Time O 12 months Time O 12 months
Natrium Mean + SD 139.9 3.7 139.6 + 3.8 140.2 + 3.7 139.7 £ 3.8
(mmol/l) Median (Min-Max) ~ 140.0 (120.0-156.0)  140.0 (120.0-160.0) 140.0 (120.0-160.0)  140.0 (120.0-160.0)
Potassium  MeanSD 4.4£05 4.4+0.4 4.4+0.4 4.4+0.4
(mmolf) Median (Min-Max) 4.3 (2.6-6.8) 4.3 (3.0-7.0) 4.3 (2.9-6.7) 4.3 (2.8-6.8)
Creatinine  Mean +SD 91.5 £ 20.7 91.6 £19.5 90.3 +19.3 90.7 + 19.3
(umol/l) Median (Min-Max) ~ 89.0 (50.0-244.0)  90.0 (50.0-249.0)  88.0 (50.0-247.0)  88.3 (50.0-240.0)
e Mean + SD 6.3+2.1 6.4%2.2 6.3+2.0 6.3 1.9
(mmol/l) Median (Min-Max) 6.1 (3.0-23.1) 6.1 (3.0-24.7) 6.0 (3.0-24.0) 6.1 (3.0-23.8)




lonts, renal functions in time 0 and 12 months

3
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Group B - Ramipril

Group B - Losartan

Time 0 12 months Time O 12 months
Natrium Mean t SD 140.4 + 3.7 139.7 £ 3.9 140.1+ 3.7 139.7+ 3.8
(mmol/) Median (Min-Max)  140.0 (120.0-158.0)  140.0 (120.0-160.0)  140.0 (120.0-160.0)  140.0 (120.0-151.0)
Potassium  MeanSD 4405 44104 43104 44104
(mmolfl) Median (Min-Max) 4.3 (3.0-6.7) 4.3 (2.8-6.4) 4.3 (2.9-6.0) 4.3 (3.2-6.8)
Creatinine  Mean £ SD 89.5 + 18.5 90.2 + 18.4 91.1 +20.1 91.2 +20.2
(umol/l) Median (Min-Max) ~ 88.0 (50.0-235.4)  88.0(50.0-215.0)  89.0(51.8-247.0)  89.0 (50.0-240.0)
Urea Mean + SD 6.3£1.9 6.4+1.9 6.3%2.0 6.322.0
(mmol/l) Median (Min-Max) 6.0 (3.0-19.3) 6.1 (3.0-23.8) 6.0 (3.0-24.0) 6.1 (3.1-23.4)




~— _—
[ @ .
Haematology in time 0 and 12 months R
Group A Group B
Time 0 12 months Time 0 12 months
Mean + SD 45+0.5 45+0.5 4.6+0.6 45+0.5
Erythrocytes
6
(10°) Median (Min-Max) 4.5 (1.0-6.3) 4.5 (1.0-7.0) 4.6 (1.1-6.5) 4.5 (1.2-6.8)
: Mean + SD 1411+ 126 140.4 + 11.6 1423+ 126 141.7 £11.5
Hemoglobin
(g/dl) Median (Min-Max)  141.0 (69.0-180.0)  140.0(83.0-180.0)  142.0(88.0-180.0)  141.0(94.0-180.0)
Hematokrit Mean + SD 0.42 + 005 0.42 +0.04 0.42 +0.05 0.42 £ 0.05

(%)

Median (Min-Max)

0.42 (0.18-0.58)

0.42 (0.19-0.58)

0.42 (0.19-0.68)

0.42 (0.20-0.70)
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Haematology in time 0 and 12 months CoRD
Group B - Ramipril Group B - Losartan
Time 0 12 months Time O 12 months
Mean + SD 4.6+0.6 45+0.5 46+0.5 45+0.5
Erythrocytes
6
(10°A1) Median (Min-Max) 4.6 (1.2-6.5) 4.5 (1.2-6.6) 4.6 (1.1-6.5) 4.5 (1.8-6.8)
: Mean + SD 14264 + 12.5 1419 +11.5 142.0+12.6 1415+ 115
Hemoglobin
(g/dl) Median (Min-Max)  142.0 (90.0-180.0)  142.0(95.0-178.0)  141.0(88.0-180.0)  141.0 (94.0-180.0)
Hematokrit Mean + SD 0.42 +0.04 0.42 +0.04 0.42 + 0.05 0.42 + 0.05
(%) Median (Min-Max)  0.42 (0.20-0.68) 0.42 (0.20-0.66) 0.42 (0.19-0.66) 0.42 (0.20-0.70)




Chapter 3
Analysis of serious adverse events

» Death
= Myocardial infarction
= Stroke

= New diabetes mellitus
= Cough




Serious adverse events U

Death I\_/Iyocar_dial Stroke New DM Cough
infarction
Group A 6 7 14 9 3
Group B 9 7 17 11 37
B - Ramipril 4 4 8 6 33 (2%)
B - Losartan 5 3 9 ) 4
All AE < 1%.

25 patients in group A and 47 patients in group B discontinuated due to AE.

21 (1%) patients discontinuated ramipril due to cough in group B, no patient
discontinuated losartan due to cough.

These patients are not included into the final analysis and are mentioned as not
randomised at baseline.




Chapter 4
Analysis of dose

= [nitial dose of ACE-I — group A
» 6 month dose of losartan — group A

» 6 month dose of losartan — group B
* 6 month dose of ramipril — group B




Dose of ACE-Il - group A - at month 0

% of patients

100 -

80 -

60 -

40 -

20 -

43.0%

Low

N=1725

50.7%

Medium

N =2 038

6.3%

High

N =253




% of patients

100% ~

80% -

60% -

40% - 38.0%

20% -
0.1%

0%

25 mg 50 mg
N=4 N =1525

48.3%

100 mg

N=1938

13.7%

100 mg +
other

N = 549




Dose of Ramipril - group B Ramipril - at month 6 &5

N=1926
100% -

80% -

60% -

37.4%

40% - 33.3%

27.7%

% of patients

20% +
1.6%

0% -
2.5 g 5.0 mg 10.0mg 10.0mg +
other

N =30 N = 641 N=721 N = 534




Dose of Losartan - group B Losartan - at month 6,7

N =1 887
100% -

80% -

60% -

40.3%

40% - 36.6%

% of patients

21.1%

20% +
2.0%

0% -
25 mg 50 mg 100 mg 100 mg +
other

N = 38 N =690 N =760 N =399




Chapter 5
Summary - group A

» Switching from an ACE-I to losartan is safe and effective

= Effectiveness : dose effect
placebo (trial) effect

= Safety : no increase in AE or BP




Chapter 6
Summary - group B

= Ramipril and losartan have comparable effect on BP
= 5mg ramipril is equivalent to 50mg losartan
= 10mg ramipril is equivalent to 100mg losartan

= Adverse effects are similar, with the exception of
cough, which is 8x higher after ramipril




Chapter 6
Summary - secondary endpoints

= Both ramipril and losartan have favorable
metabolic effect.

ey

= \We observed no deterioration of renal functions
or pottasium increase. Q(

= \We observed NO decrease in blood count. C O R D




Summary - message from the CORD
study

= Can you imagine, that the ARB would be first on the market — before
ACE-l ?




Summary - message from the CORD
study

Do you beleive, that FDA or any other institution would allow ACE-I, if
they are as effective as ARB, but with 8 times higher adverse events
(dry cough)?

B. Pitt after the presentation of ELITE Il study.




Summary - message from the CORD
study

= What is the drug of first choice in the treatment of hypertension
ACE-l or ARB ?




Summary - message from the CORD
study

= In the case of dry cough after ACE-I we must prescribe ARB. If there
IS NO cough and we know, that both groups are similarly effective,
than the price will play the main role. And the prices differe in various
countries. So if in your country the ARB are \

/
cheaper — choose ARB, if the ACE-I are cheaper Q(.WQ
— choose ACE-I.

G. Mancia after the first presentation of ESC C O R D
guidelines 2007.
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