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Acute Hemodynamic Effects of IV Nitroglycerin in the Patients with

Chronic Pulmonary Hypertension

Jeong MH, M.D., Kim SG, M.D., Park SJ, M.D., Yang SJ, M.D,,
Shin SC, M.D., Park JC, M.D., Kang JC, M.D., Park OK, M.D.

Chonnam University Medical School, Kwangju, Korea

To evaluate the acute hemodynamic effects of the intravenous nitroglycerin on the chronic
pulmonary hypertension, the changes of cardiac output, pulmonary and systemic vascular
resistances were simultaneously measured before and after the administration of intravenous
nitroglcerin (Nitro Pohl Infus, 100ug bolus) in ten patients with pulmonary hypertension
(guoup A) caused by various cardiac diseases and fifteen patients without pulmanry
hypertension (group B).

A Swan-Ganz thermodilution catheter was placed so that the distal end is in the right
pulmonary artery and the proximal opening in the right atrium, and a pigtail catheter was
placed in the ascending aorta. Continuous recording of the pulmonary arterial and aortic
pressures were made during and after the injection of the nitroglycerin and cardiac output
was measured by thermodilution method before and after the intravenous nitroglycerin.

The results were as follows:

1) Mean pulmonary arterial pressure, aortic pressure and the lenght of cardiac cycle were
significantly decreased after intravenous nitroglycerin in both groups (p¢0.01).

2) Cardiac. output was slightly increased but not meaningfully in group A (0.05p{pp({0.10)
but decreased in group B (pp{0.01) after intravenous nitroglycerin.

3) Pulmonary and systemic vascular resistances decreased significantly in both group A and
B (pp{0.01), while the ratio of the pulmonary to systemic vascular resistance was
significantly decreased only in group A (pp<0.01).

These results suggest that intravenous nitroglycerin is effective and beneficial in the
management of the chronic pulmonary hypertension caused by various cardiac disorders.
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Table 1. Characteristics of patients

Group No. Diagnosis Age Sex PAP

1 ASI 55 F 33/18/23
2 Hypertension 70 M 32/15/21
3 CAD 52 M 30/15/23
4 M 52 F 52/18/33
A 5 Hypertension 61 F  40/25/30
6 MS 40 M 51/33/38
7 MS, ASI 25 M 36/27/21
8 Ms 18 M 70/42/52
9 MS 4 F 31/18/23
10 Al MSI 24 M 33/22/24
mean +SD 4.2 +17.2 24.2 +9.67
1 VsD* 20 M 18/11/13
2 Hpypertension 38 M 27/15/19
3 vsp* 25 M 21/ 6/10
4 vsp' 15 F 19/ 7/10
5 VsD* 3% M 25/11/15
6 Hypertension 60 M 23/ 8/14
B 7 Hypertension 50 M 26/15/19
8 AI 32 F 20/10/15
9 VsD* 20 M 20/10/13
10 Normal 30 M 14/5/8
11 Al MI 31 F  26/12/17
12 Normal 24 M 18/ 8/11
13 Al MS 29 M 23/12/155
14 CAD 5 F 17/9/105
15 Al 24 M 20/10/13
mean +SD 315 +124  11.67+3.03
*Qp/Qs(15

Abbr. ASI: Aortic Stenoinsufficiency, CAD:
Coronary Artery Disease, MI: Mitral Insufficiency,
MS : Mitral Stenosis, Al:Aortic Insufficiency,
MSI: Mitral Stenoinsufficiency, VSD : Ventricular
Septal Defect
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Fig. 1. An example of the actual recordings of the aortic and pulmonary
arterial pressures before and 30, 60 seconds after the injection of
nitroglycerin.
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Table 2. Hemodynamic Effects of Intravenous Nitroglycerin

Case PAP(mmHg) AoP(mmHg) CO(L/min)  PVR" SVR* Rp /Rs
No. Before After Before After Before After Before After Before After Before After
A-1 23 20 95 85 228 234 509 410 2912 249 017 Q16
2 2 19 115 95 346 400 139 80 2473 1740 006 005
3 23 15 105 85 375 346 160 46 1920 1619 008 0.03
4 33 27 101 95 319 332 276 217 2533 2289 011 0.09
5 30 23 120 105 213 220 8% 546 4169 3490 020 016
6 38 32 80 75 183 184 787 565 3279 3174 024 018
7 2 19 73 70 506 526 40 8 1091 1004 004 0.01
8 52 48 75 68 293 363 737 507 2073 1446 027 035
9 23 18 80 75 322 356 149 23 1864 1566 008 0.01
10 24 21 84 78 275 287 189 98 2327 2063 008 005
mean 2838 242 928 831 306 325 3812 250 2524 2091 013 0.11
+S.D. 9.9 9.7 169 122 09 1.0 96.1™ 733%™ 268™ 248 o003™ 003"
p<0.01 p<0.01 0.05¢ p< 0.10 p <0.01 p{0.01 p<0.01
B-1 13 12 92 87 801 647 110 124 899 1051 012 012
2 19 16 120 80 350 286 80 70 2560 2014 003 0.03
3 10 8 100 9 539 447 59 27 1469 1351 004 002
4 10 10 85 80 524 629 137 114 1251 979 010 012
5 15 12 102 7% 693 567 75 49 1143 1030 007 004
6 14 10 120 95 336 314 238 178 2750 2306 009 008
7 19 17 140 125 501 398 272 302 2180 2442 012 0.12
8 15 12 115 106~ 423 518 199 139 2128 144 009 010
9 13 12 85 68 510 433 102 111 1271 1004 008 011
10 8 7 101 90 453 395 97 91 1757 1792 006 005
n 17 16 90 88 374 420 75 48 1739 1500 004 003
12 11 8 90 8 350 327 111 49 1944 2108 006 002
13 155 135 8 80 436 423 64 28 1505 1456  0.04 0.02
14 105 95 95 80 556 440 65 64 1281 1346 005 005
15 13 12 102 95 574 559 84 72 1408 1345 006 0.05
mean 155 1L7 102 89 495 454 118 98 1686 1544 007 006
+S.D. 3.3 30 160 137 130 110 170 184 138 124 o01™ oo™
p<0.01 p <001 p <001 p<0.01 0.01¢ p{0.05 p)>0.20

*
dyne - sec/ cm®

*S.E., Abbr. PAP: Pulmonary
C.0O.:Cardiac Output, PVR:Pulmonary Vascular
Rp/Rs:The Ratio between Pulmonary Vascular

Arterial Pressure, AoP: Aortic Pressure,
Resistance, SVR:Systemic Vascular Resistance,
Resistance and Systemic Vascular Resistance

446 —



mean AoP(mmHg) e :Group A
. © :Group B
120 -
100~
80
60 *

Before NTG After NTG

Fig. 3. Changes of mean aortic pressure after
the administration of nitroglycerin in
the group A and B(p<0.01 in each
group).

13.5 +3.3mmHg o] A] % 11.7+ 3.0mmHg =

22§ o8k BaFUTHAZ p{0.01)(23 2).

2) FFdEY¢S AToAE  nitroglycerin
Eojd 92.8+16.9(m + SD)mmHg o] A] Eo%
83.1 +122mmHg g, B#& nitroglycerin Fof
A 1015+ 16.0mmHg o] 4] £% 883 +13.7
mmHg 2 §9Jat Al 22 S9cHZH2 p € 0.01) (1
g 3).

3) AFE7)y ATE nitroglycerinFojd 821.2
+158.2(m + SD)msec o] 4] £ 760.0 +153.0
msec 2, B#-& nitroglycerin Fo& 7907 +
228.1msec 9| A} FoFE 680.9 + 153.9msec 2 z
24 fFoEtA ZAaEAHZZ p<0.01)(2 8 4).

4) A¥lEgE e AP nitroglycerin§oj& 3.1
+0.9m +SD)L/minol|X FoiF 325+ 1.0L/
min 2 F7HER oY BAEH f948L 945
A ¢¥gko 1(0.05¢ p< 0.1), BF& nitroglycerin
FoH 4.95+1.31L/mino)|A] £33 454+1.0
L/minZ {3l 43 cHp  0.01(2Y 5).
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Fig. 4, Changes of the length of cardiac cycle

C.0.

after the administration of nitroglycerin
in the group A and B(mean+S.D., p<
0.01 in each group).
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Fig. 5. Changes of cardiac output after the
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administration of nitroglycerin in the
group A and B(mean +S.D., 0.05¢{p<
0.10 in group A*and p(¢001 in group
B™).
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Fig. 6. Changes of pulmonary vascular resistance
after the administration of nitroglycerin
in group A and B(mean +S.E., p<0.01
in each group).
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Fig. 7. Changes of systemic vascular resistance
after the administration of nitroglycerin
in the group A and B(mean+S.E., p<
0.01 in group A* and p<0.05 in group
B™).
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Fig. 8. Changes of Rp/Rs ratio after the admini-
stration of nitroglycerin in the group
A and B(p¢0.01 in group A* but p)
0.20 in group , mean +S.E.).

HATHZZ p<0.01)(2 4 6).

6) LxAAFS AT nitroglycerinFo{zd
2524.1 + 267 .6(m + SE) dyne - sec/cm®olj ] F o
& 2090.6 +247.9dyne - sec/cm®Z BT nitro-
glycerin oA 1685.6 + 138.1dyne - sec/cm® oj]
A 2% 15439 +124.1dyne - sec/em®2  2}z}
frolstAl ZaEJ A2 p0.01(2E 7).

7 HEBAY/ D2 HAE(Rp/Rs)& ATl
A] nitroglycerin o7 0.15 + 0.05(m + SE)oj] 1
0.11+0.032 {93A A EHA(p< 0.01) BF
o] A= 0.07 +0.01 | A] 0.06-0.01 2 7+A 5]l 0
U4 BARA foAe sddckp ) 0.2(2 ¥ 8).

8) AutE=y HIEAAYL L 5o JBHUAE
BYtHr=-061)(2Y 9).
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Fig. 9. The relationship of mean PAP and cardiac output.
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