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Pharmacodynamics and pharmacokinetics of nifedipine in patients

with congestive heart failure?
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Abstract Twenty-seven cases of conges-
tive heart failure (CHF) were treated with
nifedipine (Nif) 20 mg po. Significant
improvements in resting hemodynamics were
found in 22 cases. The higher the basal
systemic vascular resistance (SVR) and
pulmonary artery end diastolic pressure
(PAEDP) were, the greater the magnitudes
of reduction found (r=0.84 and 0.77, P
<C0.01, respectively). Exercise hemodyna-
mic investigation showed that Nif led to a
lowering of SVR, PAEDP and pulmonary
vascular resistance (PVR), with increases
in SV and concentration of 5-10 ng/ml,
with a maximum being observed at the
concentration of 20 ng/ml.  No further
vasodilation was found when the plasma
concentration exceeded 20 ng/ml. No re-
markable deviations from the normal ranges
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of Nif pharmacokinetics were found in CHF
patients. The plasma norepinephrine level
decreased markedly 2 and 7h after Nif. Thus,
it is concluded that oral Nif is beneficial
in severe CHF patients having low cardiac
output and high SVR.
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T 2wy (nifedipine, Nif)/ 32 BT & I S
M LB, FT8EE, BXRmEL %R
W(CHF) 555 \ 3Rt 4it. Kifsm idg ¢
N4 Nif 3 CHF #7 BT 3R, D RMRE &
£, Elkayam® %A 5254 20% CHF § A
TRIT IR, T LT TR R IR 2 B
ft.. CHF i} Nif 9 25¥%) 1228 m, BRI
FILHE, A W7 Nif 72 CHF B 19 25 3%
H5#HRB %, HWE T T # Nif 37 CHF j&5
ANih B 528 R sh 15 s /4 SRR S
MPEEY D2 5T Rs 2 SlEIRT %K
KA IR NIEER—Fp &Y sk 2EE K
S 2 R £ R i T M R I S RAE R,

Methods

¥& CHF 55 A 27 41, 51561, %12
B, 4E# 16-78 yr, SEI 59+SD 16 yr, T
755 20 B, i B VRO BE RS 4 B, FToRELC LS
3B, LINEEIEALIL B B ¥ S (NYHA) S
R, #IET M-V, CHF 2W{kKiEmE., &
e, X&MA . Z0ZElgEn e, 2
e Oa A, %A # i Swan-Ganz &
i, iE9: CHF, 1% 6 BlRBEEE % A RA
digoxin (.25 mg qd 4k, HEREAITEIM TS
FAE AT 3 A ST A WL, FUR. ¥ IMES
.

WWEEAR AR % W A Swan-
Ganz S48 B A Mlish k. 7E 1M-1000 .0 JJF %
Y (Gould, USA) Lid®E 1, FARM Bik
T O HE, W3 kHE, HaREiEER
P B Dk o . 45 Bk AR SR R
th &Rl R BRSO R (HR), B E 2%
Joe DMEIEH(CD = L H R (CO) ik KRR
(L-min~'-m%), 43 #i 3 $(SVI) = SV/BSA
(ml/m*), {RYEERFE HI(SVR) = SEH3) fk [ -
HP5E/COX 80 (N-s-em™®); JliJE3f i & F J)

(PVR) = S ¥fiti 2 fk £ /CO X 80(N-s:cm™®),

EFHRE K AFEN 4 EGM-11 .0 B 3
RALCERREROCET, IR L BEMY B %252
3, FIMRGIEN 253/s, EE) 2 min [FZE 50
J/s, FiEZ) 2min [FEWR, X—Z B ERLR
ANBHEEEEDRE,

REHATR HAE R &K, #E 30 min
AR, WEs A N RafgRpE
J# % (NE) {4, £7Swan-Ganz § & R J5,
30 min, FrfFish IREMRSRER, BE
KBS AEiR T, T 4 min 3k, BRE—KIMLED
J1%¢i%{E. po Nif 20 mgf5 1, 2, 3, 4, 5,
6, 8, 12, 24, 36h J\J#Ee KR 2.5 ml
Wz Nif &8, /7 2%7h, 45 B i
5ml, Wlwimi NE &&; #fE 1, 2, 3, 4,
5 6, 7h, EEMEHSLRD NESE. 4
f& 4h HiRE &5 & AHERKZRETE ML

SR E 10 &, Bk, FHE R 5L
2yr, BAELL. . BABEBHEREE. & 1%
MELFERN., 3MHARERZE B, Nif 25
Yyh 1 MAE 5 &, NEZIZAZLAE 10 £,
75 %5 kR CHF 5 A H.

MmNt WME FRAAEREMGE
%®, {¢#%%y Shimadzu LC-4 A % 4h £ W] 4¢
3+ 4 1 5% (Schimadzu SPD-2 AS), % Nif
REJEH 5ng/ml, LK¥EFE 5-400 ng/ml,
BN 97 £8%, NER T %.

M3 NE S I LC-304 530 0 fail
{Y(BAS, USA), LC-4B 2RI E, 1k 22 f& Ml
2%, WARED, Wiz NE R#(E 25 ng/ml,
£ T B 25-1500 pg/ml, #ENZES: 8 9%, fit
s 5 1659%, [EW=E 72%.

HitERE SO po Nif 3 5 &5
Mz I F AR A%, B3 Mk 3
2B, BBV (EMRES5RGFET) T
dRMEE, BomEETIMEA M 2X2R
HiAE., M) IESHEMERRMELREX
a3 45 ¥



AE

PUREIESR I e o S [
HHUVE MR TR R S, 9kh'w:lk
KRN FE, HBE TS RRE
(PKBP-NI Program Package, General Hospi-
tal of Arm Force)fxH T 5| 5B ITHIE
C=Ale ¥ T-Tlag) — g~ Ka(T-T1ag)]

SRS ETAEIEEH, SEF ALK

R L

Results

BELRHNE FHHE, 22 CIHEAME
BN HADEE. k5 2h, HR G %
ft, 33k E(MBP) )\ 1485 & 12+
2kPa(-14.4%), #%: 4 h, VEERFEEF,
Flish Bk &Pk R M (PAEDP) A 341 [ = 2+
1kPa (-28%), V& TH,LUHLE 5h
b B & fR(—-40%). & 78 3R FH 71 (SVROM
0.0194+0.005 | 0.014+0.004 N-s-cm™®
(~28%). OHIEHCDIEER M, K2.6+
0.8 #%]3.240.8L/(min-m*)(+23%). B
H#E 7h, CL{#TIRRRMN(23%) (Tab 1),

2% FR 29300 SR S EL Rt A i 3D T3 5 5
FB. Nif J7 308 B A2 iR 1E B B
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GBI (r=0.84, P<<0.01, Fig 1), JLRMR
7511 PAEDP 5)g Nif j5 /0 ¥y PAEDP i &
BFMEK(r=0.77, P<0.01,Fig 2), JtHfR
7 CI g Nif Je ey CLIER b B £ 48 5%
(r=-0.51,P<C0.01), Nif3liidBIKE HTH
mOREHE, SVR BAES CIRnf 2 &
FFER(r=~-0.59, P<<0.01).

ERIMm AW E 5w sh 2w W RAS
1h, 25K EERER (8 ng/mb), 5§ ABLTT
S BLRR AP I A A8, SVR R 10%. A
IG5 2h, MR F] 20 ng/ml A,
mEY 5k % M X% k (SVR-28%, MBP
-14.4%), %55 3h, MWk ER 5] 27 ng/ml,
SVR 3f R 4k 8 T Bg, MBP ik 25 {L(Fig
3.

27 Fith 1 BIR %5 5 MG sh J1%%8 3 o
b5 4 BB, B {0 1 BIERE SVR 375, 52
FA 22 BlAEELER , v 18 f)l SVR #935(81%,
P<0.01), H ML Z: % CI,PAEDP 54 5

WAL X,
Tl 4 Bl N, 201 CLRACF 3 3 D
0.4L- min~'-m™*), 34| PAEDP 34 (¥

N 0.6 kPa), &Ik 4 Bl AT B B s BRAE

Pl JERRIRZ SVR SIK Nif Sk 4 1 SVR  RECE,
Tab 1. Effect of nifedipine on resting hemodynamic in chronic heart failure, n=27, Xx+SD,
*P>0.05, **P<0,05, ***P<(0.01 vs baseline,
Time HR mBP PAEDP CO CI SV SVI SVR PVR
(h) (bpm) (kPa) (kPa) (L/min) (Lemin-tem-2) (ml) (ml/m?) (Nesecm-5) (Nesecm=-$)
Baseline 94+19 13.6i2.5 3.3+0,9 4,4+1,2 2.640.8 47+13 29+9 0,0191+0.005 0.006+0,003
After po nifedipine 20 mg
* * * > * * ¥ * *
1 93+17 12, 2+2 1 2.,6+0,9 4,8+1.,2 2,9+0,7 54417 33+10 0,016+0,005 0,0054+0.003
* Ok x * ¥ » L2 X W K ¥ ¥ ¥ LR R . K W * %%
2 93+18 11.8+1.8 2,4+0.8 5.4+1,3 3.,24+0,8 59+16 36+10 0.014+0,004 0,004+0.002
. * & L3 ] * W ¥* W x * ¥k
3 92i19 12, 2+2 0 2.0+0.8 5. 2+1 1 3.2+0.7 58+14 36+9 0,015+0.004 0,004+0,002
LR 3 Ak * * * * # ok
4 94i20 11.8+1.8 2.5+0.9 4.9+1, 2 2,91+0,7 52416 32411 0,0164+0,005 0,005+0,003
EX 23 * % > * ¥ * * ok
5 914__‘22 12,2+ 2, 2 2.0+0,6 5,0+1, 3 3,14+0,8 58+19 35+11 0.016+0,004 0,004+0,002
EE 3 * ¥ * % LR R ] * KK * Kk * X %
6 93i19 12.1x2. 4 2,0+0.9 5.,56%£1,0 3.440.6 63+18 39+10 0,013+0,002 0,003+0,001
A ¥ * ¥* % * de W L2 R EE 22 * W
7 90‘_“1’7 5,3+1,1 3,2%0,8 59413 36X=9 0,015+0,002 0

12, 8+21 2.4%+0.6

.004+0,001
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Fig 1. Relationship between the basal systemic

vascular resistance (SVR) and the change in SVR
induced by po nifedipine 20 mg to 27 patients
with congestive heart failure,

Basal PAEDP (kPs)

e 1 2% 10
Diecreased PAEDP (LkPa)
Fig 2. Relationship between the basal pulmonary

end diastolic pressure (PAEDP) and the change in
PAEDP induced by po nifedipine 20 mg to 24

patients (excluding the patients with elevated
PAEDP after nifedipine) with congestive heart
failure,

B S1EEL CHE G A 5 3 {#
HR 14 /n(99+27 1#4%] 116 = 26 bpm,P<<0.01),
MBP # i1 (14.4+2.6 1% 3 15.3+ 2.8 kPa,
P<0.01), PAEDP M in(3.2+1.1 1 %
4.1+1.1kPa, P<0.01), SVR F[4(0.019+
0.005 ¢ Z 0.0144:0.004N- s. em™®, P<
0.01), CI#% hp(2.8+1.134 ¥/ 3.9+1.2L.

min~'.m~%, P<<0.01), Nif A5 ¥#Ei A5
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Fig 3., Correlation between nifedipine plasma
concentration and the decrease of systemic vas-
cular resistance and mean blood pressure,

PAEDP, SVR,PVR B F%(P<<0.01), SV
% SVI B jn(P<<0.05), ZELEEi%k
LR, BB ARREG, O O 88 i E
(Tab 2),

LR S1ds (¢ Tab 3 5% 12 ] CHF 55
N5 5 Bl RN & I 8] 0 M 25 3K P 1t BPL 2
BB EGRUGE, TR
BRI, W W. CHF gy A SN Z [ &%
I L ER(Tab 3),

0L P ot 25 VR B TR] fhiZR ARG
#(Fig 4), [ R ARG 3 h 253K
kEE e, DIUSETRIRTWE, BIIRZE 36 h Py
AR A, MEZEREER, WL 3h i 254 E
JgBl, JEEDH 19-45 ng/ml, {5 Atk 257
Wik 2.5 f%, CHF jg A\ MiEFH K, WEHN
9-52 ng/ml, AMEZERIFX 5%, HTFEFEA
AUC ZE 7k Rk, CHF ji5 A AUC 1l K i3 5
X —YEE,

¥ NEREE 10 LIEH A {20k Nit
k)G 2, Th, Mk NE & &5 5 106+
30, 111+55, 98+53 pg/ml, HZjj5 NE L2
W (P>0.05), 12 ¥ CHF j5 A\ 2447 1f 3% NE B
s, Wik 7384361 pg/ml, HlZ5J5 2h
3 5064147 pg/ml (P<0.05). 7h {5 fefsis
f&7KFH 538+ 153 pg/ml(P<C0.05),
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Tab 2, Effect of nifedipine on exercise hemodynamics in patients with congestive heart failure,
n=9, X£SD, *P>0,05, **P<{0.05, ***P<0.01 vs baseline, 'P>>0,05, tP<{0,05, t"P<C0.01 ws
baseline exercise,
Baseline Nifedipine
Parameter Baseline exercise Nifedipine excercise
HR (bpm) 99427 116 £26%** 95+24 117 + 25!
mBP (kPa) 14.,4+2.6 15,3482, 8%** 11.8+1.8 14,411, 8t
PAEDP (kPa) 3.2+1.1 4,121,1%** 2.3+0.9 3.8+ 1,31
CO (L/min) 4.8%£1.7 6.6H1.8%* 4.9%1,1 7.4+1,7t
CI (L/min.m?) 2.8+1.1 3.9+1.2%** 2,9+0.6 4.,4%1.0!
SV (ml) 4812 BT 17*** 55+17 67+ 15
SVI (ml/m?) 28+7 344-10*** 33+10 40+ ott
SVR (N-s.cm~%) 0.020+0,005 0.014+0,004*%* 0.015+0,004 0.012+0,003%t
PVR (Nes.cm-3) 0.0060,002 0.0064:0,002* 0.004+0,001 0.004+0,001t

Tab 3, Comparison of nifedipine pharmaco-
kinetics between normal volunteers and patients of

congestive heart failuare Xx+SD, *P>(.05 vs
volunteers,
Parameter Volunteers Patients
(n=75) (n=12)
AUC(ngeh/ml)  378+185 353+217*
Ty () 3.9+1.6 3.5+2.6"
Trax (h) d.4%1.2 3.2+0,8*%
Crax (ng/ml)y 324:6 31+6*
T1g (h) 0.8+0.7 0.7£0.4%
=10
\\
2 304
&
';310- é’\o
Z T\
E 0 g
o 1 2 3 4 5 6 7 8 12 24 36
Time (h)

Fig 4, Plasma nifedipine concentration after po
nifedipine 20 mg in normal volunteers (n=10,
o) and the patients of congestive heart failure
(n=12, @),

Discussion

FRATTTT A0 A2 1l I T 0 AN (il 25 b

SRR N Nif SRR Wy Oy T, i fEME, 45
WeFagz, {HESCPR TR & I Nif 7E 5-10 ng/
ml fif, AP MAEIER. AR R Jy 5 ng/

PABEE AL, ARS8 % 07 ) HL K 2 i il
Wiz, VoRib—P 8w RIE,

AR AGEV £ E] CHF W RS RN 25 ik
WAL, SR UM F] AR & IR N Nif 254
(e8P AN Pk 22 8% . Kleinblosem® & 33 4
53 Bl ft HE A %5 &, AUC JA 100 ng-h/ml %
800 ng-h/ml JR%, A3 M %5 CHF j5 A\ AUC
TWESEREAL A ES, NI RN 2 JBHER
BN BE SRS R AT o, SR EAREE
JE, LG, FIhEE RS & Fhops A Nif 25 4%
P SRBEANTLES, ERFRERS Nif
Riﬁa‘%%ﬁﬁ%ﬁa‘é

235 11 43 Nif j457 CHF i & 5 ok #YJ&
Ca®* *r’*f?‘ FI N IER . BRT £ 20 3L
SR WLEERA Nif 5 35 UL W 4o 1B TH4b,
Fifer(® sk il I /13 S8 BALLE, EW
Fijg Nif 6 LV dP/dt Fig, ikidgt Nif f5,
BT A BT R AN, i AR 3 i 0N
Je S PR AR R, WA TS, IR
L, S AR S B L 25 ¥R JE (10 ng/mD) B 7] 2R 2E

BEMRILESD . AR AEE T BB ERE AL
7ﬁ CHF 5 A, 259 AE7E 1RSI Bt 1/500 B,

B AT I SR R B LA B ) TR, T O R A
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WINC +23%), MBP FEE{L-14.4%. £ i,
KB R AEMR A SVR, ASCIE I3 SVR I &
BEER A, B NIfE, DG RAERE, F
CI e B T Nif i At JLUIPERT . 2t
Tl SVR R fds A, Nif ff SVR FHERIAR,

Pl l\_l\

2 Nif {9 SRR, B LG S

AL, F (R HES M 2 CHF 45 A, {8
B Pis Nif 724000 5 .
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