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56-years old man, a smoker, had hepatitis B. He received percutaneous coronary intervention in another hospital one

month ago. Revascularization of left circumflex artery was performed at that time. Right coronary artery was also
attempted. However, ostial dissection happened due to deep seating of guiding catheter (AL). Procedure was stopped
and he was referred to tertiary medical center thereafter. Angiography in tertiary center was showed below. What is
true lumen of right coronary artery? Which guiding catheter may be considered for PCI?
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BRI (1)

Prognostic impact of MitraClip in patients with left
ventricular dysfunction and functional mitral valve
regurgitation: A comprehensive meta-analysis of
RCTs and adjusted observational studies

M. Bertaina, A. Galluzzo, F. D'Ascenzo, et al. Int J Cardiol. 2019 May 10 <Epub ahead of print>

BACKGROUND

The real prognostic impact of MitraClip in patients with significant functional mitral regurgitation (FMR)
and left ventricular (LV) dysfunction remains to be elucidated. Two randomized controlled trials (RCTs)
with conflicting results have been recently published.

METHODS

We conducted a comprehensive meta-analysis of all RCTs and adjusted observational studies to evaluate
the clinical impact of percutaneous mitral valve repair when compared with optimal medical therapy (OMT)
alone, in patients with symptomatic FMR and LV dysfunction. Death from any cause and heart failure
rehospitalizations at the longest available follow-up were the primary endpoints. Cardiac death, one year
and short-term death were the secondary ones.

RESULTS

2255 patients (1207 for MitraClip and 1048 for OMT-only) from 8 studies (2 RCTs and 6 observational
studies) were included. At a median (mid-term) follow-up of 438 days (IQR 360-625) MitraClip was
associated with a significant reduction of all-cause death (odds Ratio [OR] 0.55, 95%CI 0.41-0.73,
p<0.001; [ORadj] 0.66, 95%CI 0.49-0.90, p=0.009) and rehospitalization (OR 0.49, 95%CI 0.24-1.00,
p=0.05 and ORadj 0.63, 95%CI 0.43-0.94, p=0.02). At one year, adjusted analysis demonstrated a trend
favoring the experimental cohort (ORadj 0.73, 95%CI 0.53-1.02, p=0.07). Meta-regression suggested that
benefit of MitraClip on mid- term survival persists even after accounting for the prevalence of implanted
CRT, burden of comorbidities, NYHA class, cardiomyopathy etiology and LV function and dimensions.

CONCLUSIONS

In conclusion, MitraClip for FMR in patients with LV dysfunction is associated with a considerable
reduction of death and HF hospitalization at mid-term follow-up.
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Table 1. General patients’ characteristics

Mean value or

percentage

Age 71,3
Male sex 74,8
BMI° 23,9

Log Euroscore* 21
STS score® 10,4
Hypertension® 46,0
Hyperlipedemia® 40,8
Diabetes mellitus 41,8
Atrial fibrillation 45,9
COPD° 40,1
CKD 47,7
Ischemic heart disease 65,0
FMR 95,1

NYHA [lI-IV 85,3

EF 26

° data not available for MITRA-FR
* data not available for MITRA-FR and COAPT

BMI: body mass index; COPD: chronic obstructive
pulmonary disease; CKD: chronic kidney disease;
FMR: functional mitral regurgitation; EF: ejection

fraction
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Table 2. characteristics in Mitraclip vs OMT groups
Number of | Functional Age Male Prior MI DM ckD” AF EF LVESD LVEDV EUROSCORE STS NYHA llI-IV
pts MR gender (mm) (ml/m2)
Mitraclip [OMT | Mitraclip[ OMT [Mitraclip [OMT [ Mitraclip [omT | ip[ OMT [Mitraclip[ OMT [ Mitraclip| OMT [Mitraclip[omT| clip[ OMT [Mitraclip[OMT [ Mitraclip[ OMT [ Mitraclip [ OMT |mitraclip[omT| ip_omT
Observational
studies
Swaans et al 139 | 59 |107(77)| 48 | 75+9 |72+] 94(68) | 32 | 72(51) | 25 | 32(23) | 17 | 55(a0) | 18(31) | 74(53) | 24 | 37+15 |35% - [2a%16 [ 19= [135+9°] 4.3 [123(89)] 51 (86)
(81) 10 (54) (42) (29) (41) 17 13 +4°
Velazquez et 239 | 239 | 198(83)] 217 | 74+ 11 |74+ | 143 (60) | 130 | 124 (52) | 109 | 94 (40) | 105 | 64 (27) | 62 (26) | 137 (65) | 139 | 42+ 12 |42+ | 4710 |39+ — | 997 [13:8]187(78) | 190 (80)
al* (91) 11 (54) (a6) (a4) (58) 1 10 +
10.9
Adamo et al 33 33 [33(100) | 33 | 71£9 |71%| 23(70) | 22 |14 (a2 | 12 20(61) [ 19(58) | 16(48) | 18 | 30+9 |30+ B B B - - B - -
(100) 12 (67) (36)" (55) 8
Giannini et al 60 60 [60(100) | 60 | 7a+8 [76+| 42(70) | 38 | 22(37) | 23 [ 17(28) | 18 | 29(48) [ 20(33) | 21(35) | 26 [37+15°[35+[ 50+13 [49+=[187+70( 178 [21+14° | 21+ | 49+ |3.8[44(73) | 45(76)
(100) 8 (63) (38) (30) (43) 11° 1 +54 13% 4.2° +
2.6°
Armeni et al 232 | 151 | 232 | 151 | 71£10 |71%|171(73) | 112 | 105(a5) | 75 | 67(30) | 44 - 77(33) | 50 | 34+13 |32+ - - - - - - - -
(100) _|(100) 11 (74) (50) (29) (33) 10
Asgar et al 50 42 [50(100) | 42 [ 75+9 [es8+| 37(74) | 33 [39(78) [ 30 | 21(42) | 13 29(58) | 27 | 38%16 |32+ 49(98) | 9(21)
(100) 16 77) (71)° (31) (64) 14
RCT
MITRA-FR 152|152 152 52 [70+10 [71+[120(79) [ 107 [ 75(49) [ 52 [ 50(33) [ 39 [ 22(15) [19(13) [ 49(35) [ 48 [ 3346 [33+ - - [136+37[13ax] 66 59 - [9663) [108(72)
(100) | (200) 10 (70) (34) (26) (33) 7 33| (35 | G4
11,9) [10,49)"
COAPT 302 312 | 302 | 312 | 72+12 |73+ 201(67) | 192 | 156 (52) | 160 | 106 (35) | 123 | 214/299 |227/302 | 173 (57) | 166 | 31+9 |31+ | 5349 |53+ 194+ | 191 - - [7.8+55] 85 [172/302[201/311
(100) | (100) 11 (61) (51) 39| (72) (75) (53) 10 9 69" |73 + (57) (65)
6.2

Data are expressed as mean + SD or absolute numbers (%)
* High-risk propensity-matched patients

 Data from Giannini et al, 2018

° Coronary artery disease

Y Data for EUROSCORE I (IQR)
" Values not indexed for BSA

# CKD defined as eGFR < 45 ml/min by Swaans et al and Giannini et al. In COAPT number of patients with eGFR < 60 ml/min is specified.

CKD definition not specified in other studies.

MR: mitral regurgitation; MI: myocardial infarction; DM: diabetes mellitus; CKD: chronic kidney disease; AF: atrial fibrillation; EF: ejection fraction; LVESD: left ventricular end systolic diameter

Table 3. Meta-regression analysis

Covariate

B

Lower Bound

Upper Bound

Standard Error p-value

EF 0,004

-0,087

0,078

0,042 0,916

Age -0,064

-0,214

0,085

0,076 0,400

LVESD -0,001

-0,013

0,010

0,006 0,808

CRT 0,019

-0,031

0,068

0,025 0,463

Ischemic CMP -0,034

-0,106

0,038

0,037 0,350

NYHA class IV 0,016

-0,063

0,096

0,040 0,686

AF 0,001

-0,024

0,025

0,012 0,963

CKD -0,008

-0,018

0,003

0,005 0,154

Diabetes mellitus 0,010

-0,013

0,034

0,012 0,388

0,001

Previous myocardial infarction

-0,032

0,034

0,017 0,939

AF: atrial fibrillation; CKD: chronic kidney disease

EF: ejection fraction; LVESD: left ventricular end systolic diameter; CRT: cardiac resynchronization therapy; CMP: cardiomyopathy;
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Adjusted long-term death

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI 1V, Random, 95% CI
2.4.1 Adjusted observational studies
Adamo 2017 0.11 0.039 16.7% 1421103, 1.26] -
Armeni 2016 -0.462 0.0422 16.7% 0.63[0.58, 0.68] -
Asgar 2017 -0.978 0.4624 6.8% 0.38[0.15,0.93] ¢——
Giannini 2016 -0.844 0.2975 10.5% 0.43[0.24,0.77] —=—
Swaans 2014 -0.7765 0.3537 9.1% 0.46[0.23,0.92] &=
Velazquez 2015 -0.5108 0.182 13.7% 0.60[0.42, 0.86] —_—
Subtotal (95% CI) 73.5% 0.61 [0.42, 0.89] R
Heterogeneity: Tau? = 0.16; Chi? = 114.02, df = 5 (P < 0.00001); I = 96%
Test for overall effect: Z = 2.58 (P = 0.010)
2.4.2 RCT
COAPT NEM '18 -0.478 0.1523 14.5% 0.62 [0.46, 0.84] =
MITRA-FR NE/M'18 0.1044 0.2426 12.0% 1.11[0.69, 1.79] — T
Subtotal (95% Cl) 26.5% 0.80 [0.46, 1.42] T T
Heterogeneity: Tau? = 0.13; Chi® = 4.13, df = 1 (P = 0.04); P = 76%
Test for overall effect: Z = 0.75 (P = 0.45)
Total (95% CI) 100.0% 0.66 [0.49, 0.90] e
Heterogeneity: Tau® = 0.15; Chi? = 119.26, df = 7 (P < 0.00001); P = 94% 055 057 155 2‘
Test for overall effect: Z = 2.63 (P = 0.009) Favours -Mitra-iclip Favc;urs OMT

Test for subgroup differences: ChiZ = 0.61, df = 1 (P = 0.43), I = 0%

Adjusted long-term hospitalization for HF

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1 Adjusted observational studies J
Adamo 2017 -0.1165 0.0481 26.6% 0.89[0.81, 0.98]
Asgar 2017 -1.9459 0.496 10.2% 0.14 [0.05, 0.38] —_—
Giannini 2016 -0.6162 0.2999 16.9% 0.54[0.30, 0.97] ——
Subtotal (95% CI) 53.7% 0.46 [0.20, 1.09] e
Heterogeneity: Tau? = 0.47; Chi® = 16.00, df = 2 (P = 0.0003); P = 88%
Test for overall effect: Z = 1.76 (P = 0.08)
2.3.2 RCT
COAPT NEIM'18 -0.6349 0.1436 23.7% 0.53[0.40, 0.70] -
MITRA-FR NE/M'18 0.1222 0.1699 22.6% 1,13 [0.81; 1.58]
Subtotal (95% Cl) 46.3% 0.77 [0.37, 1.62] J
Heterogeneity: Tau? = 0.26; Chi? = 11.58, df = 1 (P = 0.0007); P = 91%
Test for overall effect: Z = 0.69 (P = 0.49)
Total (95% CI) 100.0% 0.63 [0.43, 0.94] <>
Heterogeneity: Tau? = 0.15; Chi? = 29.71,df = 4 (P < 0.00001); I? = 87% '0 o1 051 150 1003
Test for overall effect: Z = 2.27 (P = 0.02) Favéurs Mitra‘c"p Favours OMT

Test for subgroup differences: Chi# = 0.77, df = 1 (P = 0.38), I = 0%
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Odds Ratio Odds Ratio
Study or Subgroup _log[Odds Ratio] SE Weight Iv, d 95% C1 IV, Rand 95% CI
2.4.1 Adjusted observational studies
Adamo 2017 0.11 0.039 0.0% 1.12 [1.03, 1.20)
Armeni 2016 -0.462 0.0422 41.5% 0.63 [0.58, 0.68] -
Asgar 2017 -0.978 0.4624 3.2% 0.38 [0.15, 0.93)
Giannini 2016 -0.844 0.2975 7.0% 0.43[0.24,0.77) &¥———
Swaans 2014 -0.7765 0.3537 5.2% 0.46 [0.23, 0.92) —+r——
Velazquez 2015 ~0.5108 0.182 14.9% 0.60 [0.42, 0.86)]
Subtotal (95% CI) 71.6% 0.62 [0.57, 0.67] <>
Heterogeneity: Tau® = 0.00; Chi* = 3.57, df = 4 (P = 0.47); ¥ = 0%
Test for overall effect: Z = 11.90 (P < 0.00001)
242 RCT
COAPT NEM ‘18 -0.478 0.1523 18.7% 0.62 [0.46, 0.84) ——
MITRA-FR NEJM'18 0.1044 0.2426 9.7% 1.11 [0.69, 1.79] S ————
Subtotal (95% CI) 28.4%  0.80 [0.46, 1.42] e T
Heterogeneity: Tau® = 0.13; Chi* = 4.13, df = 1 (P = 0.04); I¥ = 76%
Test for overall effect: Z = 0.75 (P = 0.45)
Total (95% CI) 100.0% 0.62 [0.53, 0.73) ‘
Heterogeneity: Tau” = 0.02; Chi® = 9.21, df = 6 (P = 0.16); I = 35% o5 o7 s 3

Test for overall effect: Z = 5.59 (P < 0.00001)
Test for subgroup differences: Chi* = 0.80, df = 1 (P = 0.37), I¥ = 0%

Favours Mitraclip Favou;s oMT

Odds Ratio 0Odds Ratio
Study or Subgroup __log[Odds Ratio] SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
2.4.1 Adjusted observational studies
Adamo 2017 0.11 0.039 19.2% 1.12 [1.03, 1.20) el
Armeni 2016 -0.462 0.0422 19.2% 0.63 [0.58, 0.68) -
Asgar 2017 ~0.978 0.4624 8.0% 0.38 [0.15, 0.93) +——
Giannini 2016 -0.844 0.2975 12.2% 0.43 [0.24,0.77) ————
Swaans 2014 -0.7765 0.3537 10.6% 0.46 [0.23,0.92)] +——
Velazquez 2015 -0.5108 0.182 0.0% 0.60 [0.42, 0.86)
Subtotal (95% CI) 69.2%  0.62 [0.40, 0.93] ——miEEss—
Heterogeneity: Tau® = 0.17; Chi* = 110,54, df = 4 (P < 0,00001); I’ = 96%
Test for overall effect: Z = 2.28 (P = 0.02)
242 RCT
COAPT NEJM '18 -0.478 0.1523 16.8% 0.62 [0.46, 0.84] i
MITRA-FR NE/M'18 0.1044 0.2426 14.0% 1.11 [0.69, 1.79) ——
Subtotal (95% CI) 30.8%  0.80 [0.46, 1.42]) = TER——
Heterogeneity: Tau? = 0.13; Chi’ = 4,13, df = 1 (P = 0.04); I* = 76%
Test for overall effect: Z = 0.75 (P = 0.45)
Total (95% CI) 100.0% 0.67 [0.48, 0.94] e
Heterogeneity: Tau? = 0.15; Chi* = 115,90, df = 6 (P < 0.00001); I* = 95% O:S 037 135 2

Test for overall effect: Z = 2.32 (P = 0.02)
Test for subgroup differences: Chi? = 0.56, df = 1 (P = 0.46), I* = 0%

Favours Mitraclip Favours OMT

Odds Ratio Odds Ratio
Study or Subgroup _log[Odds Ratio] SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
2.4.1 Adjusted observational studies
Adamo 2017 0.11 0.039 0.0% 1.12 [1.03, 1.20)
Armeni 2016 -0.462 0.0422 40.5% 0.63 [0.58, 0.68) -
Asgar 2017 -0.978 0.4624 4.8% 0.38 [0.15, 0.93] ¥—7+7—T————
Giannini 2016 -0.844 0.2975 10.1% 0.43[0.24,0.77] ¥——
Swaans 2014 -0.7765 0.3537 7.7% 0.46 (0.23, 0.92) +¥———
Velazquez 2015 -0.5108 0.182 0.0% 0.60 [0.42, 0.86)
Subtotal (95% CI) 63.2% 0.58 [0.47, 0.70] <
Heterogeneity: Tau? = 0.01; Chi* = 3,54, df = 3 (P = 0.32); I = 15%
Test for overall effect: Z = 5.40 (P < 0.00001)
242 RCT
COAPT NEJM '18 -0.478 0.1523 23.2% 0.62 [0.46, 0.84) ——
MITRA-FR NEJM'18 0.1044 0.2426 13.6% 1.11 [0.69, 1.79] ——
Subtotal (95% CI) 36.8%  0.80 [0.46, 1.42] | ——EEEr—
Heterogeneity: Tau? = 0.13; Chi* = 4.13, df = 1 (P = 0.04); I’ = 76%
Test for overall effect: Z = 0.75 (P = 0.45)
Total (95% CI) 100.0% 0.62 [0.50,0.77) <l
Heterogeneity: Tau® = 0.03; Chi* = 9.15, df = 5 (P = 0.10); I’ = 45% 035 037 l:S é

Test for overall effect: Z = 4.41 (P < 0.0001)
Test for subgroup differences: Chi* = 1.17, df = 1 (P = 0.28), I¥ = 14.3%

Favours Mitraclip Favours OMT
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Renal function stratified dose comparisons of
eplerenone versus placebo in the EMPHASIS-HF trial

Ferreira JP et al. Eur J Heart Fail. 2019 Mar;21(3):345-351.

BACKGROUND

Current heart failure guidelines recommend target eplerenone dose of 50 mg/day. We have examined the
effect of different eplerenone doses based on pre-specified renal function stratification in the Eplerenone
in Mild Patients Hospitalization and Survival Study in Heart Failure (EMPHASIS-HF).

METHODS AND RESULTS

In EMPHASIS-HF, the target dose of eplerenone/placebo was stratified at randomization according
to estimated glomerular filtration rate (eGFR): 50 mg/day if eGFR =50 mL/min/1.73 m2 and <25 mg/
day if eGFR 30-49 mL/min/1.73 m2 . Patients remained within these dose ranges during the trial (as per
stratification). The primary outcome was a composite of heart failure hospitalization or cardiovascular
mortality. Eplerenone was superior to placebo within each respective eGFR stratum [eplerenone vs.
placebo in the eGFR =50 mL/min/1.73 m2 stratum: hazard ratio (HR) 0.58, 95% confidence interval (CI)
0.45-0.74; and eplerenone vs. placebo in the eGFR 30-49 mL/min/1.73 m2 stratum: HR 0.62, 95% CI 0.49-
0.78; Pinteraction =0.89]. Despite receiving lower eplerenone doses, patients in the eGFR 30-49 mL/
min/1.73 m2 stratum more often had hyperkalaemia, renal failure events, and drug discontinuation.

CONCLUSIONS

In EMPHASIS-HF the eplerenone dose was stratified according to renal function and the treatment effect
was not influenced by renal function: 25 mg/day in patients with eGFR 30-49 mL/min/1.73 m2 was as
effective as 50 mg/day in patients with eGFR>=50 mL/min/1.73 m2 . However, patients with impaired
renal function experienced more adverse events, despite reveiving lower eplerenone doses. Current
guidelines do not recommend tailoring the dose of eplereone according to renal function but the current
data suggest they should.
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Eplerenone( SB[ ) B A O E B H 5K T 20 E 18 2 B3 (heart failure with reduced ejection fraction,
HFEF) £EIE % X EMPHASIS-HF W4T 2 » 1F A6 FH A Wi S LRI (RAS inhibitor) 2R
A2 Rk HASFH T ( beta-antagonist) FY: [ 8 F8 35 {4 FH Eplerenone 1] 5EtE—4 TR ORIMEIRSE SR HA OISR T
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fH o S &2 B T EE Ry eGFR =50mL/min/1.73m2 - K7 & £ B 30-49 mL/min/1.73m2 * Tfi eGFR {4 30
mL/min/1.73m2 Bl J& A RZ I FE R HERR RN o [ROASHIRFFCE% 515 fF AL 2 75 &Ry 25mg/day B 25mg QOD 1Y
Eplerenone @ &Y JE % TR R R ARIE o AHHESEERE 6.0 mmol/L I » RIZEEHZZEYIFIR] - 72 /NEFAN
EEATHIAR B - #5 FTEEFIR(RAL 5.0 mmol/L » HIl] DAEE #1BH17. Eplerenone °
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ARy Flat s Boat e - £ —rhn] REEYRA R Z B EEAE R  HEIE - Bin=Sdg Dk EE
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FERIE e = ) #FIEG IR TH R ZHEHHET (both p< 0.001 for log-rank test) * H 3%50 1 SR B ThRE 43 #H I & BA
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MAELL Cox [EIEFEEAY 534 Eplerenone HYJE\fg LLEREF » TEAZIEAEHS ~ TER » MIBRAIHRE S TR F1%
TARRAHED AT LB R ORISR T R D= e ABEHIBHEE R - [FIBERY » Eplerenone 1 Wy AH R 10 M BA S 7=
F(EpmtE 55 058 and 0.62) - (=) MENWEFHEER - &S - BEELUIEHZEYH LLE]
HI 2 1E B DI RE 2= HIAH BRI $257 Eplerenone 16 Ry » /3 Bl R=n ST 13.3% » B =g 5.0% DU AT HZEY)
18.4% -
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Table 1 Comparison of patients within each estimated glomerular filtration rate stratum at week 4

Patient characteristics eGFR stratum

>50 mL/min/1.73 m? P-value  30-49 mL/min/1.73 m? P-value
High-dose High-dose Low-dose Low-dose
eplerenone (n=742) placebo (n=825) eplerenone (n=618) placebo (n=544)
Demographics
Age (years) 677 +73 67.7+74 NS 698 +79 701 +7.0 NS
Male gender, n (%) 579 (78) 660 (80) NS 474 (77) 409 (75) NS
BMI (kg/m?) 27.6 + 4.9 27.6 +4.7 NS 274 +£50 274 +50 NS
SBP (mmHg) 125+ 17 125+ 16 NS 123 +£18 122 £ 17 NS
Heart rate (b.p.m.) 74 + 16 73+ 15 NS 73+ 15 74 + 16 NS
Laboratory
eGFR (mL/min/1.73m?) 78 + 20 76 +20 0.048 63 +20 62 +22 NS
Haemoglobin (g/dL) 139+15 13916 NS 137+ 1.6 136+ 1.6 NS
Sodium (mmol/L) 140 + 4 140 + 4 NS 140 + 4 139+4 NS
Potassium (mmol/L) 42+04 43+04 <0.001 43+05 43+04 NS
Echocardiography
LVEF (%) 26 +5 26 +5 NS 26 +5 26 +5 NS
Co-morbidities, n (%)
Diabetes 235 (32) 225 (27) NS 222 (36) 173 (32) NS
AF 221 (30) 243 (30) NS 188 (30) 189 (35) NS
Prior HFH 365 (49) 409 (50) NS 346 (56) 313 (58) NS
Prior MI 378 (51) 414 (50) NS 352 (57) 279 (51) NS
ICD/CRT 133 (18) 160 (19) NS 166 (27) 150 (28) NS
Medications, n (%)
ACEi/ARB 708 (95) 784 (95) NS 589 (95) 507 (93) NS
Beta-blocker 661 (89) 745 (90) NS 540 (87) 468 (86) NS

ACEi, angiotensin-converting enzyme inhibitor; AF, atrial fibrillation; ARB, angiotensin receptor blocker; BMI, body mass index; CRT, cardiac resynchronization therapy; eGFR,
estimated glomerular filtration rate; HFH, hospitalization for heart failure; ICD, implantable cardioverter defibrillator; LVEF, left ventricular ejection fraction; MI, myocardial
infarction; SBP, systolic blood pressure.

Table 2 Mean eplerenone/placebo doses (in mg) within each estimated glomerular filtration rate stratum during the
trial

eGFR stratum

> 50 mL/min/1.73 m? 30-49 mL/min/1.73 m?
High-dose eplerenone High-dose placebo Low-dose eplerenone Low-dose placebo
Study start 247 +2.6 248 +2.7 17.0 + 6.4 16.1+5.6
Week 4 389 +13.2 40.4 +12.7 234+ 9.6 233+98
Month 5 420 +123 436+ 112 248 +10.8 273+ 11.6
Month 12 423+ 124 439+ 111 268 +12.3 302 +12.6
Month 24 41.6 £ 125 437 £113 280+ 11.2 30.8 +12.7
Study end 398+ 133 418 + 123 246 +11.6 263 +12.7

eGFR, estimated glomerular filtration rate.
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Table 3 Adjusted hazard ratio within each estimated glomerular filtration rate strata

Study
outcomes

eGFR stratum

> 50 mL/min/1.73 m?: high-dose eplerenone vs. placebo

HFH/CVM
CVM
HFH®

Events, n (%) ARD (%)  HR (95% CI)*
Eplerenone Placebo

100 (13.5) 178 21.6)  -8.1 0.58 (0.45-0.74)
51(6.9) 89 (10.8) -39 0.61 (0.43-0.86)
69 (9.3) 126 (15.3)  —6.0 0.56 (0.42-0.76)

Events, n (%) HR (95% CI)? P-value
Eplerenone Placeb ARD (%)

149 (24.1) 177 325) -84 0.62 (0.49-0.78)  <0.001
96 (15.5) 95 (17.5) -19 0.77 (0.58-1.04)  0.084
95 (15.4) 127 (233) -80 0.55(0.41-0.72)  <0.001

ARD, absolute risk difference; Cl, confidence interval; CVM, cardiovascular mortality; eGFR, estimated glomerular filtration rate; HFH, hospitalization for heart failure; HR, hazard ratio.
2Model adjusted on age (>75 vs. <75 year), gender (male vs. female), systolic blood pressure (< 130 vs. > 130 mmHg), heart rate (<80 vs. >80 b.p.m.), diabetes (yes vs. no), haemoglobin (<11 vs. 11-12.9 vs. > 13 g/dL), prior
HFH (yes vs. no), eGFR (< 60 vs. > 60 mL/min/1.73 m2), prior myocardial infarction/coronary artery bypass graft (yes vs. no), body mass index (< 25 vs. > 25 kg/m?). Note: unadjusted models provide similar results.

bRate ratio including repeated events.

Table 4 Investigator-reported adverse events by allocation dose

Adverse event

eGFR stratum

30-49 mL/min/1.73 m?
Low-dose Low-dose
eplerenone placebo

P-value high
vs. low-dose
eplerenone

P-value high
vs. low-dose
placebo

Hyperkalaemia
Hypokalaemia

Renal failure

Drug discontinuation

>50 mL/min/1.73 m? P-value
High-dose High-dose
eplerenone placebo

27 (3.6%) 11 (1.3%) 0.005

5 (0.7%) 18 (2.2%) 0.018

9 (1.2%)
74 (10.0%)

14 (1.7%)
108 (13.1%)

82 (13.3%)
11 (1.8%)
29 (4.7%)
114 (18.4%)

39 (7.2%)
12 2.2%)
27 (5.0%)
114 (21.0%)

<0.001
0.68
0.89
0.30

eGFR, estimated glomerular filtration rate.
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Figure 1 Kaplan—Meier curves for the primary outcome of hospitalization for heart failure or cardiovascular mortality of eplerenone vs.

placebo within estimated glomerular filtration rate (eGFR) strata. Between eGFR strata. P,
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Right Ventricular Fibrosis is Related to Pulmonary
Artery Stiffness in Pulmonary Hypertension: A
Cardiac Magnetic Resonance Imaging Study

Matthew Jankowich, et al.
American Journal of Respiratory and Critical Care medicine 2019, published online

BACKGROUND

Right ventricular (RV) fibrosis is a hallmark of RV failure. Cardiac magnetic resonance (CMR) allowed for
quantification of myocardial extracellular volume (ECV), a histologically validated marker for interstitial
fibrosis. We hypothesized PA pulse wave velocity (PWV) and relative area change (RAC) were associated
with RV fibrosis, as assessed by RV ECV.

METHODS

Pulmonary hypertension (PH) patients with age> 30 referred for CMR were recruited. Medical charts were
abstracted for demographic and right heart catheterization (RHC) data. 3-Tesla electrocardiography-gated
CMR was performed. LV/RV volumes, mass and function were quantified. PA PWV was measured and PA
RAC was calculated. ECV was derived from the standardized protocol.

RESULTS

A total of 16 (age 70.2+8.7, male 93.8%) were included, with mean PA pressures (mPAP) of 22-45mmHg,
elevated pulmonary vascular resistance (PVR, 3.1+1.3 Wood units). By CMR, the cohort had preserved
LV ejection fraction (EF) (mean 58+7%), lower RVEF (mean 46+12%), more RV hypertrophy (RV mass,
50.7%£16.7g), increased PA stiffness (PA PWV, 3.31+1.00m/sec; PA RAC, 0.17+0.10). RV ECV was
elevated (0.38+0.07), which was significantly correlated with PA PWV (0.73, p=0.001) and PA RAC (-0.69,
p=0.003). Half of the variance of could be explained by PA stiffness (53% by PA PWV, 47% by PA RAC).
The relationship of RV ECV with either PWV or RAC remained significant adjusting for either age, BMI,
LVEF, RVEF, LV/RV mass, mPAP, or PVR ( for PA PWV= 0.048, § for RAC< -0.42 in all models).

CONCLUSION

The present study demonstrated a relationship between PA stiffness and RV fibrosis, which may reflect
deleterious RV and PA remodeling.
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HLHEAE(L (right ventricular fibrosis) % Ry L IBRH AR EL - —RHZ R B - 8 L8 Dl — B PR IR
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Table 1: Baseline characteristics
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Characteristics

All Participants

Pressure (mmHg)

Mean t Standard Mean Pulmonary Artery 22-45
Deviation or % Pressure Range (mmHg)
(n=16 unless Pulmonary artery occlusion 15+3
otherwise noted) pressure (mmHg)
Age (years) 70.2+8.7 Cardiac Index (liters per 24+0.6
Male Sex, n (%) 15/16 (93.8%) minute per meters?)
Race, n (%) White: 14 Pulmonary Vascular 3.1+1.3
Black: 2 Resistance (Wood Units)
Ethnicity, n (%) Non-Hispanic: 14 Systemic Vascular 1593 + 656
Hispanic: 2 Resistance (dyne seconds
Height (cm) 175+ 8 per cm)
Weight (kg) 97.8+29.6 Left ventricular (LV) end 23.8+7.7
Body Surface Area (m?) 2.16 £ 0.37 systolic volume indexed to
Body mass index (kg/m?) 31.4+8.0 body surface area (ml/m?)
Systolic blood pressure 130+ 24 LV end diastolic volume 57.2+17.7
(mmHg) indexed to body surface
Diastolic blood pressure 71+7 area (ml/m?)
(mmHg) LV ejection fraction (%) 58+7
Heart rate (bpm) 81+13 LV mass (g) 152 + 41 (n=15)
Pulmonary Hypertension LV mass indexed to height 85.9 +20.8 (n=15)
Group (g/m)
Group 1 2 Pulmonary artery pulse 3.31+1.00
Group 2 6 wave velocity
Group 3 6 (meters/second)
Group 4 1 Pulmonary artery stroke 119.6 £ 57.2
Group 5 0 volume (ml)
Uncertain 1 Pulmonary artery relative 0.17+0.10
Type 2 diabetes mellitus 9/16 (56.2%) area change
Coronary artery disease 4/16 (25.0%) Right ventricular (RV) end 359+17.4
Congestive heart failure 5/16 (31.2%) systolic volume indexed to
Obstructive sleep apnea 7/16 (43.8%) body surface area (BSA)
Systemic hypertension 12/16 (75.0%) (ml/m?)
Chronic obstructive 8/16 (50%) RV end diastolic volume 65.9+22.0
pulmonary disease indexed to BSA (ml/m?)
Pulmonary fibrosis 1/16 (6.2%) RV ejection fraction (%) 46 +12

Cirrhosis

3/16 (18.8%)

RV mass (g) 50.7 £16.7 (n=13)
RV mass indexed to height 28.8 + 8.8 (n=13)
(g/m)

RV extracellular volume
fraction

0.38+0.07

Creatinine (mg/dl) 0.96+0.21
Estimated glomerular 58.1+4.6
filtration rate (ml/min)

Tricuspid Annular Plane 2.1+.05
Systolic Excursion (cm)

Right Atrial Pressure 10+4
(mmHg)

Mean Pulmonary Artery 317
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