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Table 1. Risk factors and associated conditions for pulmonary hypertension
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Chemotherapeutic agents
Unlikely Antidepressants Obesity
Oral contraceptives ’
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Fig. 1. Morphology of a plexiform. lesion in pri-
mary pulmonary hypertension, showing
prominent intravascular proliferating en-
dothelial cells (hematoxylin and eosin
staining, X 200){arrowheads)
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-Suspected pulmonary
hypertension

Echocardiography
Dilated right heart and
raised systolic pressures

Left heart disease ‘ 4
Valvular heart disease Electrocardiography
Congenital heart
Emphysema €t Chest radiography
Pulmonary fibrosis
Cystic fibrosis
Thoracic cage < Pulmonary function test
abnormalities
Sleep disordered | Sleep study
Secondary breathing
Pulmonary |«
hypertension Chronic - Ventilation—per{usion
Thromboembolism scan, angiography
Lupus
Scleroderma < Autoantibody tests*
Rheumatoid arthritis
Vasculitis
HIV-1 infection < HIV-1 test
Portopulmonary l¢——  Liver function test

hypertension

Primary pulmonary
hypertension

Fig. 2. Algorithm for investigation of suspected pulmonary hypertension : *Antinuclear anti-
body, antineutrophilic cytoplasmic antibody, rheumatoid factor.
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Table 2. Diagnostic classification for pulmonary hypertension (WHO, 1998)

. Pulmonary arterial hypertension
1.1 Primary pulmonary hypertension
(a) Sporadic
(b) Familial
1.2 Related to :
(a) Collagen vascular disease
(b) Congenital systemic to pulmonary shunts
(c) Portal hypertension
(d) HIV infection
(e) Drugs/toxins
(1) Anorexigens
(2) Other
(f) Persistent pulmonary hypertension of the newborn
(g) Other
. Pulmonary venous hypertension
2.1 Left sided atrial or ventricular heart disease
2.2 Left sided valvular heart disease
2.3 Extrinsic compression of central pulmonary veins
(a) Fibrosing mediastinitis
(b) Adenopathy/tumours
2.4 Pulmonary veno-occlusive disease
2.5 Other
. Pulmonary hypertension associated with disorders of the respiratory system and/or hypo-
xemia
3.1 Chronic obstructive pulmonary disease
3.2 Interstitial lung disease
3.3 Sleep disordered breathing
3.4 Alveolar hypoventilation disorders
3.5 Chronic exposure to high altitude
3.6 Neonatal lung disease
3.7 Alveolar-capillary dysplasia
3.8 Other
. Pulmonary hypertension due to chronic thrombotic and/or embolic disease
4.1 Thromboembolic obstruction of proximal pulmonary arteries
4.2 Obstruction of distal pulmonary arteries
(a) Pulmonary embolism (thrombus, tumor, ova and/or parasites, foreign material)
(b) In-situ thrombosis
(c) Sickle cell disease
. Pulmonary hypertension due to disorders directly affecting the pulmonary vasculature
5.1 Inflammatory
(a) Schistosomiasis
(b) Sarcotdosis
(c) Other
5.2 Pulmonary Capillary hemangiomatosis
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Acute drug testing
Intravenous adenosine
Intravenous prostacyclin

Inhaled nitric oxide

\ 4
- R A Y
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. )
vascular resistance /
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Challenge with oral Ca

channel blockers

y \ 4

Functional
Class I-11

Y

Ca channel Warfarin

blockers

\

—
/ Minimal to moderate reduction in N

Pulmonary vascular resistance /
~

e

Tfunctional
Class 1-11

Functional
Class -1V

Functional
Class 1II-1V

( Response )(No_RWeQ);;sg%_.

v

Warfarin

»| Prostacyclin

Fig. 3. An algorithm for the evaluation and drug treatment of a patient with primary pulmonary

hypertension.
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Table 3. Dose ranges, routes of administration, and half-lives of the most frequently used vas-
odilators in patients with primary pulmonary hypertension

DRUG ROUTE DOSE RANGE HALF-LIFE
Epoprostenol* Intravenous 2-20 ng/kg of body weight/min 3-5 min
Adenosine Intravenous 50-200 ug/kg of body weight/min 5-10 sec
Nitric oxide Inhaled 5-80 ppm 15-30 sec
Nifedipine' Oral 30-240 mg/day 2-5 hr
Diltiazem' Oral 120-900 mg/day 2-4.5 hr

*The dose range shown is for a short-term infusion ; the dose range for long-term infusions
often exceeds 100 to 150 ng per kilogram per minute.
'The half-life shown refers to conventional preparations ; sustained release preparations may

be adnimistered once daily.

min®] $£E8 A&4ZFEsi o] 2Eeht} g3 &
7}1\17113} Prostacyclmm 2 (ng/kg)/ming] &%

A&4QFs of 308nt 288 SR
"&ﬁré_!z:‘: 5 ppm¥H ARst FENA0R F
AAZI Hgiaart glgdztzl FYAIZIT. g
o] A4 10 ppmol] Ao F7-E e}

P A

(2) 37 &N 50
S712E FEZALA fofdt ukEE HYY B
oF 50% oAt A+ UEFA FAR Fogt HE
Wik 4 W @aAge] AAE F2E 4+ Jdot. geby
@713 FEAANE Fold U2 Hel FAE I
o2 AT EAFA] I v-3-& A} slefolst
oh. @72 daeAIee 2] AT dnEsgAe
Fod opg 7280 9ol §1, #4938 vhe-&

71 e B 298 do = slog g98 AR
& BA3e FolF WSE SHUT. THERATUY
E<l nifedipine ¥ diltiazem ©] F& ARgET
nifedipine 10-20 mg (diltiazem 30-60 mg)—CL 30
¥ DHoz Rosn Bee DA dazge

71248 FEHAMASE 23 nifedipine 240 mg,
diltiazem 900 mg& Hx {08 ). £98 1
& HQl F £ v 3] 9oz dd 34
3] o3t} B4 nifedipinee

dY 120-240 mg, _

diltiazem & 9 540-900 mg FoJgc}, A7 &
webaAlel whgstx] G BAES] 5d HEE
55% ¢} ¥rd A7 BEYAY foe e B
FREe BT 53 AEES U%E FA3A =
715tk T o]EoA AEF FAo] THHIL &
Aduiizt 2age 3 4 Qo

(3) PuaEH 2a8
YURRA FAF AUBAGS Basht AFu
of Zaglol ANEGe] F7R A 49 &Y
38} (workload)7} 37H $4¥AE v Wel 2
e Bek A4 SUge) Zavt AT B BYT
W YRE 223 o2 s $414 o] 4o
ARG # Uk

3) ZBAEIAER(prostacyclin)

AT BuEAE 8 dugstel F& ARAY
R Ao} o] g9 tie WA Bxbe] 25-30
%o Boa Uniz] 65-70% Txpel §U3 Xz

W dojae Woldith. v TR AEE-] &

e Fe et 9 A18d 849 Aw A
3 1 X2 ARdE B ¥l Itk T A
9o 924 Anget BN 34E A



— Primary pulmonary hypertension —

TETHE TP AEES FHANGN oy
T g dasgAdlel whgo] gle BxME &
°1 &%71243 .{E’?ﬂ

&z}7}
en WAl 5595 A 436 $499 Az
| 9kg-8kx] 9Fw functional class 3-4¢) B8R} o
o2 gt 2 AeA gAY Ba4-2 2 (flush-
ing), dlerF- F-&(jaw pain) HBA} Foln g
o] gAjolA ¥ BAZF HAe e, HIde 3T
(beraprost), 33} = F9] Bo¥ 4= 9l T A
BAIZY AAIZE AL & a9E Blth= Bu
o] B 4z ¢lo) dog nr) §e g4 B
7K @ Aoz BB folsjoR e R
HAAGAE BxjoliMs ZRAEAEY AR A
T HFEE FISkAL AP o]F 5 %lo] A& o]

&3] ke

r\r

£

4) g33A"

3% (thrombosis) & A AndgolA sHdw
W &3] BEEE Adolt). 9y Fojs 924 o
TG o] AEES ZVMAIYE A RE

= T i)EQI #-go] "rh a2t 95y Fof

7t F4E 3AAANAYG ofn] g HE 3H(re-

gression) 1 7|7e dedn dA ol ey =
ol INRE 1.5-2.52 $-x]8ct.

5) ol

olwAe] AMS-2 TFTU T FEE 43 A1
T e 53] A3 477 de BAAGA 404
£ 253} (volume overload) & ZHAA)71EY] 84
ey

6) mHjolag™

d

Vi 2y el 21 %ﬁ%IOW%?—OI F8 3
&

& R=2
%}B%{ }ﬂ l*‘«l 14 2 4&*&*1—%% Fojox
oL 3457 97 ohslEle $414 #3l0) 9)

© AR AR HAo o4 2 AEEL 60%
Holrt.
7) 71 &
A &2 (continuous) P4 FUAEE Aot

#H 289 (neonatal pulmonary hypertension)ojA]
& ol del olgEa glor iy dudy S
A= S4E AL S5TEE AP o
oA ARE PPk BaEo] ERHT Q)
FAIZ g3k}, o]9jo] AF thromboxane receptor
blocker/synthase inhibitor$} endothelin 485 2
Al ol U HFFoltt. A AAE/NE (atrial
septostomy) ©) A4 HEEB&L(afterload) & Zol=
g f83slthe BRaEo] Qloj ofd daiA= FAPL
g g &bk,

o¥

!

Mo

a

1. Gaine S, Rubin LJ. Primary pulmonary hyper-
tension. Lancet 1998;352(9129):719-25.

2. Rubin LJ. Currert Concepts : Primary Pulmo-
nary Hypertension. N Engl J Med 1997;336(2):
111-7.

3. Peacock AJ. Primary pulmonary hypertension.
Thorax 1999;54(12);1107-18.

4. Lee SD, Shroyer KR, Markham NE, Cool CD,
Voelkel NF, Tuder RM. Monoclonal endothelial
cell proliferation is pesent in primary but not sec-
ondary pulmonary hypertension, J Clin Invest
1998;101(5):927-34.



— S.D. Lee —

5. Lloyd JE, Primm RK, Newman JH. Family pri-
mary hypertension : Clinical patterns. Am Rev
Respir Dis 1984;129:194-7.

6. Morse JH, Jones AC, Barst RJ. Mapping of fa-
milial primary pulmenary hypertension locus
(PPH1) to chromosome 2q 31-32. Circulation
1997;95:2603-6.

7. The international PPH Consortium, Lane KB,
Machado RD, Pauciulo MW, Thomson JR, Phil-
ips I JA, et al. Heterozygous germline mutations
in BMPRZ, encoding a TGF-Breceptor, cause fa-
milial primary pulmonary hypertension. Nature
Genet 2000 July{on-line Hot Paper).

8. Voelkel NF, Tuder RM. Cellular and molecular
mechanisms in the pathogenesis of severe pulmo-
nary hypertension. Fur Respir J 1995;8(12):
2129-38.

9. Christman BW, McPherson CD, Newman JH.
An imbalance between excretion of thromboxane
and prostacyclin metabolised in pulmonary
hypertension. N Engl J Med 1992;327:70-5.

10. Yuan XJ, Wang J, Juhaszova M. Attenuated K
+ (potassium) channel gene transcription in pri-
mary pulmonary hypertension. Lancet 1998;
352:726~7.

11. Das M, Hopkins D, Walchak S, Stenmark K. se-
lective expansion of specific fibroblast subsets in
the adventitia during the development of hypoxic
pulmonary hypertension. Am J Respir Crit Care
Med 161(3): Al41, 2000 (abstract).

12. Tuder RM, Lee SD, Cool CC. Histopathology of
pulmonary hypertension. Chest 1998;114(Sup-
pl):18-6S.

13. Voelkel NF, Cool C, Lee SD. Wright L, Geraci
MW, Tuder RM. Primary pulmonary hyperten-
sion between inflammation and cancer. Chest
1998;114(3 Suppl):2255-30S.

14. Veeraraghavan S, Koss MN, Sharma OP. Pulmo-
nary veno-occlusive disease. Curr Opin Pulm
Med 1999;5(5):310-3.

15. Eltorky MA, Headley AS, Winer-Muram H,
Garrett HE Jr, Gniffin JP. Pulmonary capillary
hemangiomatosis : a clinicopathologic  review.
Ann Thorac Surg 1994;57(3):772-6.

16. D’Alonzo GE, Barst RJ, Ayres SM, Bergofsky
EH, Brundage BH, Detre KM, et al. Survival in
patients with primary pulmonary hypertension.
Results from a national prospective registry. Ann
Intern Med 1991;115:343-9.

17. Weir EK, Rubin LJ, Ayres SM. The acute
administration of vasodilators in primary pulmo-
nary hypertension : experience from the National
Institutes of Health Registry on primary pulmo-
nary hypertension. Am Rev Respir Dis 1989,
140:1623-30.

18. Rich S, Kaufman E, Levy PDS. The effects of
high dose calcium channel blockers on survival in
primary pulmonary hypertension. N Engl J Med
1992;327:76-81.

19. Barst TRJ, Rubin LJ, Long WA. A comparison
of continuous intravenous epoprostanol (prosta-
eyclin) with conventional therapy for primary
pulmonary hypertension : the Primary Pulmo-
nary Hypertension Study Group. N Engl J Med
1996, 334:296~302.

20. Nagaya N, Uematsu M, Okano Y, Satoh T,
Kyotani S, Sakamski F, et al. Efect of orally
active prostacyclin analogue on survival of outpa-
tients with primary pulmonary hypertension. J
Am Colt Cardiol 1999;34:1188-92.

‘21. Olschewski H, Walmrath D, Schermuly R.

Aerosolised prostacyclin and illoprost in severe
pulmonary hypertension. Ann Intern Med 1996,
124:20-4.



— Primary pulmonary hypertension —

1999;57(suppl II).Sl41 (XE).
23. Palmer SM, Robinson LJ, Wang A, Gossage JR,
Bashore T, Tapson VF. Massive pulmonary

edema and death after prostacyclin infusion in a

patient with pulmonary veno-occlusive disease.
Chest 1998;113(1):237-40.

24. Nootens M, Friels S, Kaufman E. Timing of sin-
gle lung transplantation for primary pulmonary
hypertension. J Heart Lung Transplant 1994;13:
276-81.



