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Effects of Inhaled Nitric Oxide on Hemodynamics and Mechanism in Patients with Chrom

ic Obstructive Pulmonary Disease and Pulmonary Hypertension

DAI Ai- Guo, FAN Yong— Mei, ZHANG Zhen— Xiang , and XU Yong— Jian

{ Derarmens, of Modicine, Third Affiliosd Hopisl, Henpyang Medicol Collee; Hengyong 421900, China)

MeSH Lung Diseases, Obstructive; Hypertension, Pulmonary;  Nitric Oxide; Hemodynamics;  Blood Gas Analysis
ABSTRACT Aim To study the effects and mechanism aroused from inhalation of nitric oxide (NO) in patients with chronic
obstructive pulmonary disease (COPD) and pulmonary hypertension ( PH) . Methods The pulmonary and systemic hemody-
namics, blood gas exchange, oxygen transportation, guanosine 3’, 5’ — cyclic monophosphate ( ¢<cGMP), and methemoglobin
(MetHb) level were measured with Swan— Ganz catheter in 18 patients with COPD- PH before and after inhalation of 40 ppm
NO. Results The pulmonary vascular resistance ( PVR) was decreased by 28. 1%, 31.3% and 34. 4%, respectively,
meanwhile the mean pulmonary arterial pressure (mPAP) was also decreased after continuous inhalation of NO for 2 min, 8 min
and 15 min (P< 0.01). Both mPAP and PVR were returned to basic line in 2 min after a stop of nhaled NO.  Moreover, few
effects of inhaled NO on systemic arterial pressure and systemic vascular resistance was observed.  After inhaled NO 15 min,
Pa0, was increased from 6.9 *1.5 kPa to 7. 8 £1. 9 kPa, Qs/Qt was decreased from 26% 6% to 20% £7% , and mixed ve-
nous ¢GMP level was increased from 14. 6 £7. 8 pmol/L to 28.9 £6. 7 pmol/L ( P< 0.05), but VA/Q, arterial oxygen trans-
port, coefficient of oxygen delivery, and MetHb level were not altered during inhalation of NO. Conclusion The data indi-
cate that the pulmonary blood vessel m COPD— PH can be dilated immediately and selectively, gas exchange in lung can be im-

proved during inhalation of NO , the mechanism of which may be related to increase of ¢cGMP.
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3,5 — cyclic monophosphate, cGMP) 2L ] K 2 .
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KOHDEN /2 8]) A8 %, U % F 34 fifi 7 fi & (mean pul-
monary arterial pressure, mPAP) \ % /& 5 JE 1 fif E 20
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I E AL AR S S B & ( cardiac output, CO) o
Rt 2 R KA R AR S B . AR HE A
16 % ( cardiac index, CI) 1K 34 fik °F # JE (mean sys-
temic blood pressure, mBP) . /4 # 38 31 ( strike ventri-
cle index, SVI) \fifi i1 %& FE /7 ( pulmonary vascular resis-
tance, PVR) /& i & [ 77 ( systemic vascular resistance,
SVR) « & E #3146 21 (right ventricle strike work index,
RVSWI) #1 /= = #{ 31 35 2% ( left ventricle strike work in-
dex, LVSWI) ¥ % #7. XRELTWEHEEZHERN
40 ppm NO 5K, £ % A\ NO 2.8.15 min Z 12 1E % A
NO & 2 min 4+ AI1C F ML 30 1 % 8 A%, SF it &
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TRE T L AHRA ARG, R 5= A s oI #
T—HREKN, ZRNEE ST NO KE A 40 1
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PA- a0y) JF WA | Z 2 R E & & A R & &
(venous admixture, Qs/Qt) /@& R &5 E 4
& 11 7T & tfE (alveolar ventilation — perfusion, VA/
Q) « 4, 1Z % (oxygen transport, OT) F1 & & B & ( coffr
cient of oxygen delivery, COD) % 3§47
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FERANO BB A NO 15 min B 42 1E % A\ NO
J& 2 min 43 B B 24 ik i Fo R 6 e Bk i R K AT AR
I GMP £ 2 (A A RAEHN LIEFEHH A
FrEm), ASRXB3MEN T BT E TR ML
& @ ( methemoglobin, MetHb) & & i 4T & &
(hemoglobin, Hb) 1 & 4%,
1.5 ZitFAIE
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2.1 MA—SHRBIBILRNNFETL

A NO 2.8 15 min B mPAP 73 B F#{% T 21.
6% 24.2% F 22.3% , PVR 43 HIFEAR T 28. 1% .31.
3% J% 34.4% (P ¥J< 0.01), mBP Al SVR 7 B &35
tb(P> 0.05) . fE1EWE A NO J& 2 min, mPAP 1 PVR
YIRE EWNET K. A NO 2 min I, CI.SVI.
LVSWI B W N BT FH &1 ( P < 0. 05), {H4k 220 A NO
o, XA Z R LR EE(P> 0.05) .
JLZE 1(Table 1) .
2.2 WMA—SHTRIELS. . SAZEREEH
BERYTE (K

A NO 15 min B}, Zfj Jik % 43 ( arterial oxygen
pressure, Pa0y) A1 50 ik Ifil 5 78 A1 BE ( saturation arterial
oxygen, Sa0») 475, Qs/ Qt-PA- a0, FFK( P< 0.05),
{HIHE S FE 5. VA/Q.OT F1 COD ¥ 75 1 & A% 1k,
(P> 0.05) » W3 2(Table 2) »
2.3 MA—SUREFELRIABEESEMS KM
dEREENTK

WA NO 15 min B}, VA& F#IKIMLIE cCMP 7 & B
B P< 0.01), HAIFK MK cCMP & & T 2
ko W NO B J5 I 3% MetHb & B B2k (P>
0.05) . .5 3(Table 3) .
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Table 1 Effect of inhaled nitric oxide on hemodynamics in patients with COPD and PH (x s, n= 18)

Inhaled NO

Index Before inhaled NO Stopping inhaled NO 2min

2 min 8 min 15 min
mPAP (kPa) 3.5%+1.2 2.5%1. o™ 9 4] O 2.3%1. 1™ 3.4%1.2
mBP (kPa) 13.1%1.3 13.2%1.3 13.2£1.2 13.1%1.2 13.0%£1.1
CI (1/ min/ m?) 2.1%0.6 2.610. 8% 2.3%0.9 2.410.9 2.1%0.5
HR (beat/ min) 101 14 99 £12 101 13 101 £12 98 *12
PVR (kPa*s/L) 64 126 46 16" 44 £24™ 42 221™ 62127
SVR (kPa*s/L) 250 +76 227 £147 264 £158 289 +158 236 £58
SVI (ml/ beat. m?) 207 26 £9° 2319 2419 22%7
RVSWI (g*m/ beat*m?) 6.5%3.7 6.5%3.6 5.5%3.0 5.9%3.7 6.6%2.8
LVSWI (g*m/ beat. m?) 28 +10 35 14 3114 3213 2911

a: P< 0.05, b: P< 0.01, compared with before inhaled NO; ¢: P< 0.05, d: P< 0.01, compared with stopping inhaled NO 2 min.

F2 WMA—S TS MEPE 2 R R 4k & B &) Bk S
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Table 2  Effects of inhaled nitric oxide on blood gas, pul
monary gas exchange, and oxygen transport in patients with
COPD and PH (» *s, n= 18)

F3 WMA—SHEIE ML E YRR & kS E
BENHBREEMSHRMAEEMNFN

Table 3  Effects of inhaled nitric oxide on cGMP and MetHb in
patients with COPD and PH (x Ts, n= 18)

Before Inhaled Stopping Inhaled Stopping inhaled
Index Index Before inhaled NO
inhaled NO NO 15 min  inhaled NO 2 min NO 15 min NO 2 min
Pa0;( kPa) 6.9%1.5 7.8x1.9% 6.7%1.5 ¢GMPa (pmol/1)  18.7%6.3 19.6%£5.9 20.1%7.1
PaCO,( kPa) 7.3%1.5 7,241, 5 7.3%1.2 ¢GMPv (pmol/1)  14.6%7.8 28.9 k6. 7% 17.9%8.1
PvO,( kPa) 4.710.9 4.8%1.0 4.610.9 MetHba (% ) 0.68 0. 14 0.76 £0. 21 0.74 £0. 20
PvCO,( kPa) 7.9%1.5 8.0x1.5 8.0%t1.4 MetHbv (%) 0.69 %0. 19 0. 80 £0.22 0.76 *0. 14
Sa0y( %) 83 +10 87 +gv 83 %11 c¢GMPa: plasma cGMP level of arterial; ¢GMPv: plasma cGMP level of mixed
pHa 7.38 0. 04 7.38 0. 04 7.38 +0. 03 venous; MetHba: plasma MetHb level of arterial; MetHbv: plasma MetHb
s 7 3540, 04 7 35 +0. 04 7 37 +0. 03 level of mixed venous. a: P< 0.01, compared with before inhaled NO;
b: P< 0.01, compared with stopping inhaled NO 2 min.
PA- 20,(kPa) 4.0%£1.5 3.3%1.2% 3.8%2.1
/Qt (% 26 *6 20 7% 24 £8 . s . .

Q) 0= BN BT AR, EL S NO 2 min I C B 2 %2
VA/Q (% 78 26 80 £26 79 +27 ) SOk

gle) S, VU R RSN NO LA R AT ) 47 3K fif

I/ L 2+ 25 *1 2+t 2 57, | 2 1> 2
O el ) 8 o=l . RN, AR I 520 . AHEFUR I, 12 1B NO
+ + + : .

0 ] L B M J5 2 min, mPAP Il PVR 15 % %A K, FL i

PvO,: mixed venous oxygen pressure; PvCO,: mixed venous carbon dioxide
a: P< 0.05, compared with before inhaled NO; b: P< 0.05,

pressure.

compared with stopping inhaled NO 2 min.
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AW FEE R R, W 40 ppm NO FE 1% B F%
AR 1 B 28 4 ity 2 9 4 & il 0 ok v i B3 PVR T
mPAP, 5 RIER N NO 1% 3% P &7 5K 18 4 BH 28 o
Fili e f A i 0 Y — 8, AT 7T R B, WO\ NO
2 min B mPAP A1 PVR B & FRAEK, U BN NO R
A SR L4, T\ NO 15 min i mPAP #1 PVR 1/

Bl Bk B G, U BH N NO & 3K il I & 4 A BT A
BN o

AHE R I, T N NO 15 min I J& & # ik I
cGMP B &7} &, 15 1L NO J5 GMP 7K F IR E
B NFTK . BTN NO G HE N il 18 38, 3%
o5 A I A P LA . % R AL B, cGMP 2B R 22,
JEEAE NS A5 5 BUR I R 47 5K, PVR FI
mPAP B 8 P&, 3E N I 0 NO 5 Hb Gk &5
&, TN NO A &F 5 il ifi 55 1 o4 1f %7 B (2 5
i)
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Adnot Z7 U] 2 BN NO REFZ 5 PaO, I Sa0,, T
XF PaCO, JC WA R . ASHIF 75 318 I, A NO g
A Qs/ Qt FlT PA— a0y, {EXF VA/Q LR R M. H
F NO AEE —Fl iy J7 Y5 A 1 &7 5k X7, i B2 —
PSSOk, ELS i BE 28 b il o BB R
& I R 20 NOS S5 [K mRNA I M B 5 e,
HO N NO I BEAR 7 258 Qs/ Qt, 98020 il P9 43, 2
S A I RE, (R HE PA— a0, /D, 53 Pa0, A
Sa0, ¥4/ . RN NO P41 2 (1) MetHb 1T 521
Hb 403 i Th g, {EAHE 708 LA IR ED &7 25 4k
RILWAN NO J& MetHb BB 38 0. BT 4040 A &
H MetHb i J5 B, XA Bl 2 1) MetHb A 15 R AE
F o RN vk B A 5R) i KA 9 NO TT
45497, (B 3h 1) 9258 22 W1, W\ 80 ppm NO 6 h X}
Fili 40 41 2 R S M 3 FE B B ™ . MO N e
BRI NO 2 2. B2, MK E NO
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