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Effects of Nifedipine on Left Ventricular Diastolic Function in Hypertensive
Patients by Assessment with Doppler Echocardiography

Seung Ho Shin, M.D., Dong Ho Yang, M.D., Rho Chun Park, M.D,,
Soon Kil Kim, M.D., Se Woong Seo, M.D.,
Sung Gu Kim, M.D., Young Joo Kwon, M.D.

Department of Internal Medicine, College of Medicine, Soonchunhyang University, Seoul, Korea

It is well known that hypertension is associated with left ventricular diastolic dysfunction
which frequently precede systolic dysfunction. To determine whether nifedipine could imp-
rove left ventricular diastolic function in hypertensive patients, we studied 15 hypertensive
patients and 15 normotensive subjects matched for sex, age with Doppler echocardiography.
After oral administration of 10mg of nifedipine, there were no significant changes in Dopp-
ler-derived transmitral diastolic filling indexes of normotensive subjects. On the other hand,
although peak flow velocity in atrial systole(PFVA), time velocity integral in atrial systole
(TVIA) did not change significantly after nifedipine, nifedipine significantly increased peak
flow velocity in early diastole(PFVE) from 40.2+ 6.4cm/sec to 46.5+ 10.9cm/sec (p<0.005),
time velocity integral in early diastole(TVIE) from 524+ 1.2cm to 5.97+ 1.43cm(p<0.001),
the ratio of PFVE/PFVA from 0.69+ 0.11 to 0.76+ 0.12(p<0.05), the ratio of TVIE/TVIA
from 1.18+0.21 to 1.29+ 0.24(p<0.05), deceleration slope(DS) from 244.9+ 51.9cm/sec? to
289.9+ 49.1cm/sec?(p<0.001) and decreased isovolumic relaxation time(IVRT) from 1323+
10.3msec to 117.2+ 13.5msec(p<0.001), deceleration time(DT) from 168.8+ 30.3msec to 154.9
+29.8msec(p<0.05) in hypertensive patients. These findings indicate that nifedipine impro-
ves Doppler-derived early diastolic filling indexes in hypertensive patients and may be
related to improvement of active relaxation of left ventricle in early diastole.
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of early diastolic flow) 2 A3t & A3 (Fig.
). i E5HEF 9 HfL = (PAV ; peak aortic flow
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Fig. 1. Method for measurements of left ventricular
diastolic filling indexes using simultaneous re-
cording of transmitral flow velocity tracing by
pulsed Doppler and phonocardiogram(PCG)
in patient with hypertension. PFVE ! peak flow
velocity in early diastole, PFVA= peak flow ve-
locity in atrial systole. IVRT=isovolumic rela-
xation time, DT=deceleration time of early
diastolic flow, DS= deceleration slope of early
diastolic flow, DS was calculated by dividing
PFVE by DT.
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1. Nifedipine £ A9 FHa A3

GApre] P AH L 5231854 0] FANE
T 498+ 6.24 2 Autol A 2tolvt e
u, £57]) 9 ol ¢h7] ¥t o8 2ol & B
(p(0.001). ME HzxgRcz 233 oj¢eky] F
QWA (LVIDd), #8338 (FS), 7HE(EF)
L G Aozt oy, FAA FHFA
(PWTd) 2 AAZHAFAAVSTd), FAAZZFA
F(LVMD & @Az A Bz vl &9
3 2718 B Y&z p0.001, p<0.001, p0.01)
(Table 1).

=58 A4x&9xE FAF PFVEE ZA4U =
o 52.5% 12.1cm/secol] 8] 8} $a}T=ol A 40.2+ 6.4
cm/secE Fo§ A E B Y (p{0.005), PFVAE
A2 49.6% 10.8cm/seco] v FApF oA
58.6%9.6cm/secE 23 Z71E B g ov(p«o.
05), PFVE/PFVAE thZF 1.06% 0.349] H]3) $
A 0.691 0.112 9 74 E B A oh(p0.001)
(Table 2).

E3 TVIEYE ZAAYRT 6.43+% 1.81cmol] 1} 3
AT 5.24% 1.2cmE {018 2AE B Y I(p<o.
05), TVIAE ZAHZF 3.41% 0.93cmdl] v]3) &
AT 4.46%0.82cmE FF F7HE BYoH(p
<0.005), TVIE/TVIAE At 2 2+ 0.720] 1] 3}
AT 1180212 o3 ZAAE BHHH(po.
001) (Table 2).

IVRTE AAUZT 98.9% 16.6msecol] v]3) 3
A 132.83% 10.3msecE F2|3F F71E Koy
(p€0.001), DS A ZET 354.8% 101.6cm/sec’
o) "3} AT 244.9+ 51.9cm/sec?Z § 3§ 7
28 HP o (p<0.001), B HAFEY PAY,
AT, ASE FE7tel] Fo& Zol7t 9 th(Table
3).

9. Nifedipine £ F2] HBAH

Autre FE BT Sodd ud §98 3
718 BAL(p.001), £57] D oj¢y] B
BE fo% 72248 RAR(p.001), MY Hx
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Table 1. Clinical characteristics and M-mode echocardiographic findings in normal subjects and patients
with hypertension »

Normal Hypertension p Value

(n=15) (n=15)
Age(yn) 498 + 6.2 52.3 + 8.5 NS
HR(beats/min) 67.1 + 6.6 69.3 + 9.7 NS
Systolic BP(mmHg) 122.7 £13.7 163.3 £12.5 {0.001
Diastolic BP(mmHg) 72.7 £ 8.2 957 £ 9.8 {0.001
LVIDd(cm) 5.03t 0.38 482+ 048 NS
LVIDs(cm) 3.33+ 0.26 3.13% 0.43 NS
IVSTd(cm) 0.93+ 0.13 1.25% 0.16 <0.001
PWTd(cm) 087+ 0.15 1.12+ 0.10 {0.001
LVMI(gm/m?) 110.1 £29.9 1559 £35.4 0.01
FS(%) 336 = 3.9 353 + 4.3 NS
EF(%) 69.0 + 4.8 70.5 = 5.5 NS

Values are meanz SD, NS=not significant

HR=heart rate, LVIDd=left ventricular internal dimension in diastole
LVIDs=left ventricular internal dimension in systole

IVSTd =interventricular septal thickness in diastole

PWTd =posterior wall thickness in diastole, LVMI=left ventricular mass index
FS=fractional shortening, EF=ejection fraction

Table 2. Comparision of Doppler echocardiographic parameters before nifedipine administration

Normal Hypertension p Value

(n=15) (n=15)
PFVE(cm/sec) 525 +£12.1 402 +6.4 {0.005
PFVA(cm/sec) 49.6 £10.8 58.6 £9.6 {0.05
PFVE/PFVA 1.06+ 0.34 0.69% 0.11 {0.001
TVIE(cm) 6.43t 1381 5.24%1.20 €0.05
TVIA(cm) 3.41+ 0.93 4.46% 0.82 €0.005
TVIE/TVIA 2.00+ 0.72 1.18£0.21 <0.001

Values are meanzt SD

PFVE=peak flow velocity in early diastole
PFVA=peak flow velocity in atrial systole
TVIE=time velocity integral in early diastole
TVIA=time velocity integral in atrial systole

Table 3. Comparision of Doppler echocardiographic parameters before nifedipine administration

Normal Hypertension p Value

(n=15) (n=15)
IVRT (msec) 98.9+ 16.6 132.3+ 10.3 0.001
DT(msec) 150.3 24.2 168.8+ 30.3 NS
DS(cm/sec?) 354.8+101.6 244.9% 519 €0.001
PAV(cm/sec) 122.2+ 17.7 111.2+ 129 NS
AT(msec) 82.7+ 174 72.4% 14.4 NS
AS(cm/sec?) 1466+ 259 1517+ 300 NS

Values are meant SD
IVRT =isovolumic relaxation time, DT =deceleration time of early diastolic flow, DS=deceleration slope
of early diastolic flow, PAV= peak aortic flow velocity, AT=acceleration time of peak aortic flow, AS=acce-
leration slope of peak aortic flow
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Table 4. Hemodynamic changes before and after nifedipine(NIF) administration

Normal(n=15) Hypertension(n=15)

Before NIF After NIF Before NIF After NIF
HR(beats/min) 67.1+ 6.6 73.7+ 8.5° 69.3t 9.7 75.2+ 9.9
Systolic BP(mmHg) 122.7+ 13.7 109.7+18.4° 163.3+£12.5 136.0+ 12.7°
Diastolic BP(mmHg) 72.7+ 8.2 63.0+ 9.4° 957+ 9.8 79.3t 7.8°
FS(%) 33.6t 3.9 34.1% 4.4 3531+ 4.3 35.5+ 3.9
EF(%) 69.0%+ 4.8 71.0+ 5.4 705t 5.5 71.6x 3.9
Values are meanzt SD
*p{0.001

Table 5. Changes in Doppler echocardiographic parameters before and after nifedipine(NIF) administra-

tion in normal subjects(n=15)

Before NIF After NIF p Value
PFVE(cm/sec) 52.5 = 12.1 51.7 £12.0 NS
PFVA(cm/sec) 496 + 10.8 51.1 £13.5 NS
PFVE/PFVA 1.06+ 0.34 1.05+ 0.41 NS
TVIE(cm) 6.43+ 1.81 6.16x 1.73 NS
TVIA(cm) 3.41+ 0.93 3.52+ 1.15 NS
TVIE/TVIA 2.00+ 0.72 1.92+ 0.94 NS
IVRT(msec) 98.9 + 16.6 94.7 +14.4 NS
DT(msec) 1503 £ 24.2 147.1 £25.8 NS
DS(cm/sec?) 354.8 £101.6 3451 £87.1 NS
PAV(msec) 122.2 + 17.7 120.0 £ 18.7 NS
AT(msec) 827 £ 174 79.2 £18.5 NS
AS(cm/sec?) 1466 *259 1517+ 415 NS

Values are meant SD

+HE2 ZAF FS, EFS 4T 25 FoH
H3] Apo]7} gldth(Table 4).

EE8 AMxgusxeg =43 PFVE, PFVA,
TVIE, TVIA, PFVE/PFVA, TVIE/TVIAY E] 3 o)

70 1 [ control NS
patient
**P<0.005
60
°
g 50 -
E
A
g 40
.
o
30 A
20

before NIF after NIF

Fig. 2. Changes in PFVE before and after nifedipine
(NIF) administration.

H)&l] ZToNA F2§ z1o)7t QlaL(Table 5),
Ao A PFVEE 40.2+ 6.4cm/seco] A 46.5+
10.9cm 2 (Fig. 2), TVIEE 5.24+ 1.2cmo A 5.97+
1.43cmZ /93 718 B o (Z420.005, p

1.4 3 control * NS
patient **P<0.0§

1.0

0.8 -

PFVE/PFVA

0.6

0.4 4

0.2
before NIF after NIF

Fig. 3 Changes in PFVE/PFVA before and after nife-
dipine(NIF) administration.
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Table 6. Changes in Doppler echocardiographic parameters before and after nifedipine(NIF) administra-

tion in patients with hypertension(n=15)

Before NIF After NIF p Value
PFVE(cm/sec) 402 £ 6.4 46.5 £10.9 0.005
PFVA(cm/sec) 586 £ 9.6 60.4 £ 9.5 NS
PFVE/PFVA 0.69% 0.11 0.76+ 0.12 €0.05
TVIE(cm) 524+ 1.20 597t 1.43 {0.001
TVIA(cm) 446 0.82 4.68%+ 0.94 NS
TVIE/TVIA 1.18% 0.21 1.29% 0.24 {0.05
IVRT(msec) 1323 = 103 117.2 £13.5 {0.001
DT(msec) 168.3 £ 30.3 1549 £29.8 €0.05
DS(cm/sec?) 2449 + 51.9 289.9 +49.1 <0.001
PAV(msec) 111.2 £ 129 112.1 £15.2 NS
AT(msec) 724 + 144 76.3 £11.5 NS
AS(cm/sec?) 1517 £ 300 1460t 337 NS

Values are meanzt SD

0.001), PFVA, TVIAE x}o|7} 91213, PFVE/
PFVAE 0.69+0.1101A 0.76+0.122 (Fig. 3),
TVIE/TVIAE 1.18£ 0.210] A 1.29+ 0.24 2 §-9] gt
57t B (Z 4 pc0.05, p<0.05)(Table 6).

IVRTE WzTodMe Fodd us) 9%
Zpol7h oy, AT M E 132.2+ 10.3msec
ol A 117.2+ 13.5msec2 fol 8 #22 BYh(p
0.001). DT,DS 2% t 2 F A& Eo Ho &)
apol 7k gl oy, #alFolA DTE 168.8+30.3
msecol] A 154.9+ 29.8msecZ | 9§ A E, DS
244.9% 51.9cm/sec’ 2§23 2718 B Yh(2 2}
p<0.05, p<0.001). HhEW HFAHQ PAV, AT,
ASe ¥T BT FodAd wE o zlolr}
1t} (Table 5, Table 6).
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Az ol g FAAUNLY F5L FE7)%50] F
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25 (reflected) e, A3}EE FILFF9
34L& 9 AE A (backward heart failure) &
YA, A4 WSl 9ste o)k
7l A FEFo] ZAH a2 sty A

Z %ol A3lE AR A (forward heart failure) &
ZHFH). FA YU RE S nWY A9
HAL olg7] 7N FEIIHL, A2 &
Aol h3 JFozA HAHAAH v FI®, Ay
oha} 3 Q1920 Fo 9)3te] Z40] L9 sarcoplas-
mic reticulumol] 9] §¢jo] ZAHL 1 A %
HE AZHEN ZFole ARe A ¥
K3l F712 A3 FH44E 2038 = (wall stress) &
Z 710 Foll 93 ol ¢7] 27 F42 8 A7) (rapid
filling period)°ll 5% 7 o] ¢ (active relaxation) o]
A3t ARE FSEo. FHA °]%}7]%‘_§(1€ft
ventricular diastolic filling) & 4 22} o] 1 FEA
(intrinsic properties) ¥ olyg} #&7]%, Auts,
A9 R E, dF, AU T oty
thoFatAl g gurecized). ggu g ok ofd
FAA ol F5He WsLE Y o ol
Aej7bA] 219 W3tz §A ol gt £
dFolA FAUZEH FAT Atold 9%
ARt el £57)5& BHgdts YIS (F9),
TEE(ERNF dFH GFAHS] PAV, AT, ASE
zol7b gl e, oty FH S wYgdie oF
A®AA Fg zol7t FFA FATAA
PFVE, TVIES] 74, PFVA, TVIAS] %7}, PFVE/
PFVA, TVIE/TVIAS] Z4aE HEE v} 2ol
JdgANx7] FEFEAAN $5F o=
FAA 8ol ZaHI ol BAVHoZ 37
olg7] AWFF o2 Q7 H4HFEo FUIE
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Jgoz dygsn gon), Lee'), ¥ 59
Buot FAIA o 3 fApF ol A F7HE IVRT,
ZaE DSE TFH ol FHE HHE F
o S0 B9 SAFIATE nifedipine
T3 T 25 ool H3Ha Hure F
7ty %758 wgdte JYAHEY K93
Hale gL, dETAAE FAAL oler] F
A g F9F Wil e, dAZAME
PFVE, TVIE, PFVE/PFVA, TVIE/TVIA, DS &
7}9} IVRT, DTS Z+A & 7] oj¢k7] 89
Aol Basitt Lee V¢ B 1o HE nifedi-
pine §o AFo] Autse] o)zt AL FA
27l A PFVES] fo3t A7t Qlof & A+
ZA3ts} Aol7t IEdl ol nifedipines] T
W 2a PR zTe] YEAH o] Foll o3
Roz AL} Kaz?®e] Qo] wZ W cate-
cholamine®] troponine®. 2 F-E] ZFol29] ¥
(dissociation) ¢} sarcoplasmic reticulumol} 2] #
€ F7HAA ATY ol g FREHEER, B AT
ol A} nifedipine A-&F ¥t7}ate] o3 wAl
7 2] wbAlRZ (reflex sympathetic stimulation)¢f]
Zulsled Z719 catecholamine?] JFgx 173
ot ut. 28y FA % F7tE Hutert £ 100
3] otz WA A ¥ v F7HA
PFVEE 93t @oy Zase A%
o1 PFVAE F7Hgtthe o) R 292071 glon,
B dFo e 23] PFVEZL 271808 2 cate-
cholamine F7tel )3 F&S A& Aoz &
"o} gz o) A nifedipine 93 PFVAY 9]
3 A3 QI ol fE RNAANAA MAAF L
2 F7HE At 9%, 89 gavt 33
279 oz FEI ZAHA gsive
A, PFVE7} 2750l Ao 2Tl vaf o 13
24" Aeolmg PFVEY ZHAZ Q18td o]xt
Ao 2 PFVAZ} F7tse 4ol 45 Folle
Ve, HAA oldrlFol AR xYd HA
vro] Z718 4% ¥ (hypercontractility) 3% F 44
v o) A&HQ Ex, ¥t FRAA F713H9
A8 Folx F7IE PFVAZL A48 5 dde
743002 MyE 4 glth Smith®), Diver’?)
TS 747t ¥} Ao}t REB YRS FApo A
ke Aigtezes A At =7] ol

71 38 MAHA FRSS B v Yo &
A7 A H]E PFVAS} TVIAE 5o A3 B
317} Q1A% PFVE, PFVA, TVIE, TVIA ©EH
e F44 olghV € o A ubgdjigy ¢33
PFVE/PFVAS} TVIE/TVIAZ} Z7}9 A3, IVRT,
DT7} 24451 DS7L 37181 A YA slol
WE FR3 Hhol] o JIg¢ o dRE
nifedipines] <& A3l P ANH A2
AZW ol §¢ Zid A% AXY ZTF
ol AF ZA, F AHAZ AAd U ¥ 2
FA4He 557 olge] MAF 27| o]t
380 F7H8dn 3"t =% 671 Y ol39
A71x8 Fo WH3lE EA3ln, F71H A8
Fo A7} o AFZAAE v BN A+t
Za3dg. =3 Frixgz 98 FYAITFY
W37 Aem 2R QF HAAM FYAH
Wtk dS A% 00 A o$
A&g-g Hriste v 7198 Aoz Algdd

2 %

NS oA FALY #5F7] 715 F
UA olgt7] 715RAN I BEEHE B9 gom
2 A8 oA Astd IAAA o7 715F
e AT A= Y 247 tEo] T8
st} oo AAREL =&Y HEEHYLE ol &
gt L Aol A A9 £57] & o]
Ns€ Ny dte g8 ARE AL EEH v
#Asgon, B DA nifedipine 10mg
AFo] FAAe] £57] 2 o] 7159 WA E
H 2 243 g3 22 F34E AU Nifedi-
pine o] FEAFH

1) PFVE ¥ PFVE/PFVAE tj 270 |3 $x}
ZoA o A BA o (#HZF p<0.005, p
{0.001), PFVAE #98 Z718 B Yrh(p<0.05).

9) TVIE € TVIE/TVIAE tlZ 4 v]3] $x}
oA fo3t FAE BYor (FZ p0.05, p<o.
001), TVIAE & F718 B oH(p<0.005)

8) iz Hld] fAFANA IVRTE FoA%
Z718 B9 (p<0.001), DSE FoF ZAAE B
A tH(p<0.001).

4) DTS 159 FF AT PAV, AT, ASE
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FT A Aol YAt

Nifedipine Fo{ ¥ 9] #3447 ;

1) RojHMo] uls) §ATAA PFVE(p(0.005),
TVIE(p<0.001), PFVE/PFVA(p<0.05), TVIE/TVIA
(p0.05)E HAF F7HE HYou, PFVA,
TVIAE #}0]7} QI A, R ZANE 25 {98
Zpol7b gl h

2) IVRT, DT, DS &5 iR FAE Eo A
v 3] folg Zol7t gl oy, Aol A IVRT,
DTE #9% Z4E BYu(Zz p0.001, p{o.
05), DSE #93 718 B QH(p{0.001).

3) PAV, AT, ASE ¥F EF 5o w3
% zel7t gldch.

T} AN =EY JxLHe2 23F
FAA FEAF W3l /1A Yglozwr A
B37] o AF Tl va 27) o]g]
389 #ae oo U 2L oE FI] o
471 ZAE FHA 9 FHo| F7tg o] By
At ZF A GEA| 9l nifedipine £ F 7] o] $17]
89 37t} TF 3 )9S wgse AR
ZFRAE B A 13 At sl
o3t o] HQ FPwogE AP & Ue
Ad A2AA 55F o759 MHol Y
28 98 Y& Aoz F2Au) A nife-
dipineo] ¥te] A&te}l &7 HAA o)g7%59
Aol AR 71 Rog Al HT ojgky] 7)
& Yisted 288 Y2e9Est 448
a8
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