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1 

METHOD FOR TREATING PERIPHERAL 
VASCULAR DISEASE BY ADMINISTERING 
BENZINDENE PROSTAGLANDINS BY 

INHALATION 

This application claims the bene?t of provisional appli 
cation Serial No. 60/124,999, ?led Mar. 18, 1999. 

BACKGROUND OF THE INVENTION 

BenZindene prostaglandins are noW knoWn to be useful to 
treat a variety of conditions. US. Pat. No. 5,153,222 
describes the use of a preferred class of benZindene pros 
taglandins in the treatment of pulmonary hypertension, 
including both primary and secondary pulmonary hyperten 
sion. In particular, this patent discusses the use of the 
compound 9-deoxy-2‘,9-alpha-methano-3-oxa-4,5,6-trinor 
3,7-(1‘,3‘-interphenylene)-13,14-dihydro-prostaglandin F1 
(also knoWn as UT-15). 

HoWever, this patent does not speci?cally suggest the 
administration of such benZindene prostaglandins by inha 
lation or the surprising bene?ts that result from their deliv 
ery by inhalation. 
US. Pat. No. 4,306,075 describes a large group of car 

bacyclin analogs, including, benZindene prostaglandins 
Which produce various pharmacological responses, such as 
inhibition of platelet aggregation, reduction of gastric 
secretion, and bronchodilation. It is indicated that the com 
pounds have useful application as anti-thrombotic agents, 
anti-ulcer agents, and anti-asthma agents. The patent does 
mention administration by inhalation. The patent speci? 
cally discloses the compound UT-15 in Example 33. 
HoWever., this patent provides only limited biological data 
relating to the use of such compounds. At column 59, 
example 31, the patent discloses a compound that is struc 
turally similar to that of example 33 (UT-15), but it is not the 
same compound. Example 31 discloses (column 59, lines 
41—45) that “[t]he compounds [sic] 9-deoxy-2‘, 9-methano 
3-oxa4,5,6-trinor-3,7-(1‘,3‘-interphenylene)- PGF1, methyl 
ester, given to a rat orally at a dose of 1 mg/kg loWered blood 
pressure 44 mmHg. After 52 min the blood pressure Was still 
loWer 14 mm.” 

All blood is driven through the lungs via the pulmonary 
circulation in order, among other things, to replenish the 
oxygen Which it dispenses in its passage around the rest of 
the body via the systemic circulation. The How through both 
circulations is in normal circumstances equal, but the resis 
tance offered to it in the pulmonary circulation is generally 
much less than that of the systemic circulation. When the 
resistance to pulmonary blood ?oW increases, the pressure in 
the circulation is greater for any particular ?oW. This is 
referred to as pulmonary hypertension. Generally, pulmo 
nary hypertension is de?ned through observations of pres 
sures above the normal range pertaining in the majority of 
people residing at the same altitude and engaged in similar 
activities. 
Most often pulmonary hypertension is a manifestation of 

an obvious or explicable increase in resistance, such as 
obstruction to blood ?oW by pulmonary emboli, malfunction 
of the heart’s valves or muscle in handling blood after its 
passage through the lungs, diminution in pulmonary vessel 
caliber as a re?ex response to hypoventilation and loW 
oxygenation, or a mismatch of vascular capacity and essen 
tial blood ?oW, such as shunting of blood in congenital 
abnormalities or surgical removal of lung tissue. Such 
pulmonary hypertension is referred to as secondary hyper 
tension. 
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2 
There remain some cases of pulmonary hypertension 

Where the cause of the increased resistance is as yet inex 
plicable. They are described as primary pulmonary hyper 
tension (PPH) and are diagnosed by and after exclusion of 
the causes of secondary pulmonary hypertension. Despite 
the possibility of a varied etiology, cases of primary pulmo 
nary hypertension tend to comprise a recogniZable entity. 
Approximately 65% are female and young adults are most 
commonly af?icted, though it has occurred in children and 
patients over 50. Life expectancy from the time of diagnosis 
is short, about 3 to 5 years, though occasional reports of 
spontaneous remission and longer survival are to be 
expected given the nature of the diagnostic process. 
Generally, hoWever, progress is inexorable via syncope and 
right heart failure and death is quite often sudden. 

Pulmonary hypertension refers to a condition associated 
With an elevation of pulmonary arterial pressure (PAP) over 
normal levels. In humans, a typical mean PAP is approxi 
mately 12—15 mm Hg. Pulmonary hypertension, on the other 
hand, is sometimes marked by PAP increases by at least 5 to 
10 mm Hg over normal levels. PAP readings as high as 50 
to 100 mm Hg over normal levels have been reported. When 
the PAP markedly increases, plasma can escape from the 
capillaries into the lung interstitium and alveoli. Fluid 
buildup in the lung (pulmonary edema) can result, With an 
associated decrease in lung function that can in some cases 
be fatal. 

Pulmonary hypertension may either be acute or chronic. 
Acute pulmonary hypertension is often a potentially revers 
ible phenomenon generally attributable to constriction of the 
smooth muscle of the pulmonary blood vessels, Which may 
be triggered by such conditions as hypoxia (as in high 
altitude sickness), acidosis, in?ammation, or pulmonary 
embolism. Chronic pulmonary hypertension is characteriZed 
by major structural changes in the pulmonary vasculature, 
Which result in a decreased cross-sectional area of the 
pulmonary blood vessels. This may be caused by, for 
example, chronic hypoxia, thromboembolism, or unknoWn 
causes (idiopathic or primary pulmonary hypertension). 

Pulmonary hypertension has been implicated in several 
life-threatening clinical conditions, such as adult respiratory 
distress syndrome (“ARDS”) and persistent pulmonary 
hypertension of the neWborn (“PPHN”). Zapol et al., Acute 
Respiratory Failure, p. 241—273, Marcel Dekker, NeW York 
(1985); Peckham, J. Ped. 93:1005 (1978). PPHN, a disorder 
that primarily affects full-term infants, is characteriZed by 
elevated pulmonary vascular resistance, pulmonary arterial 
hypertension, and right-to-left shunting of blood through the 
patent ductus arteriosus and foramen ovale of the neWborn’s 
heart. Mortality rates range from 12—50%. Fox, Pediatrics 
59:205 (1977); DWoretZ, Pediatrics 84:1 (1989). Pulmonary 
hypertension may also result in a potentially fatal heart 
condition knoWn as “cor pulmonale”, or pulmonary heart 
disease. Fishman, “Pulmonary Diseases and Disorders” 2”d 
Ed., McGraW-Hill, NeW York (1988). 
The treatment of pulmonary hypertension by the 

parenteral administration of certain prostaglandin 
endoperoxides, such as prostacyclin (also knoWn as ?olan), 
is also knoWn and is the subject of US. Pat. No. 4,883,812. 
Prostacyclin has been administered by inhalation and is used 
to treat pulmonary hypertension by inhalation. 
Anesthesiology, vol. 82, no. 6, pp. 1315—1317. 

SUMMARY OF THE INVENTION 

This invention relates to the administration of a therapeu 
tically effective amount of a benZindene prostaglandin to a 
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