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Pulmonary Arterial Hypertension in
Systemic Sclerosis: Can We Predict
Responders for Successful Therapy?

Pulmonary artery hypertension (PAH)Y in patents with con-
nective tissue disease (CTD), especially systemic sclerosis
(55c), 13 a devastating complication that 15 currently the
miost common cause of death in these patients". In 2003, the
World Health Organization sponsored a meeting of PAH
specialists o update the criteria and nomenclature for defin-
ing its different Torms®, The PAH associated with $5¢ would
novw Fall into the category of Group 1.3.1, which is the type
assoctated with collagen vascular diseases, herealier
referred to as APAH. Previously, this entity was called sec-
ondary pulmonary arery hypertension, This category also
includes PAH associated with congenital heart disease, por-
tal hyperension, HIY mfection, and drugs and (oxins,
amaong others (thyeoid disorders, hereditary  hemosthagic
Lelangiectasis, el ),

Patients with 55¢ have an incidence of APAH ranging
from 109 we 35%, bt those with the CREST syndrome
[calcinosis, Raynawd's phenomencn, csophageal dysfunc-
tion, sclerodactyly, and welangiectasia) have a much higher
incidence (50%-65% ). Patients with mixed CTD also have
a high incidence of APAN (23%-53%), while those with
systemic lupus erythematosus have a muech lower incidence
(5% 14% 5, APAH 15 uncommon in patents with rleuma-
toid arthritis, Sjbgren’s syndrome, and dermatomyositis®,

Although the etology of APAH 15 unknown, significant
advances have been made in understanding the molecular
abmormalites leading w the obstructivefobliterative changes
within the medium-size and small pulmonary arterices, lead-
ing o the remodeling of the pulmonary careulation. Those
abnormalities include the complex process of excessive cel-
lular proliferston within the pulmonary artery vessel wall
and i zite thrombosis from which microvessels and capil-
laries are also destroved, The obstruction o pulmonary
hlood flow resulis in increassed right-ventricular afterload
(amount af increase depemding upon the severly of the
PAH). right-ventricular failure in those with severe obstrec-
L, sl thereafer, premature death®,

Diespite these advances in the knowledge of the molecu-
lar abmormalities associmted with APAH, Michelakis and

|,‘;|'|'|||,r4|g||.¢h ricdi that “"'I'.'" 1 areas have been the ~.|,||,'|_j|2vc.:l; af
translational research: (1) decreased synthesis of prostacy-
clin, (2) downregulation of the nitric oxidefcyelic guanosine
monophosphate axis, and (3) excessive synthesis of
endothelin®. The article by Cella and colleagues in this issue
of The Jowrmal addresses the second and third areas out-
limed above®, They smdied 15 patents and 18 control
patients to assess and correlate levels of some plasma mark-
ers of endothelial cell activity with cardiopulmonary assess-
menis of the right-heart and pulmonary circulation in
patients with PAH associated with CTD (mainly 55¢)
before and after 3 months of bosentan therapy.

T mw knowledge, this is the first article evaluating a
comprehensive panel of plasma markers of endothelial dys-
function in patients with APAH associaed with CTDL The
sludy also makes comelations between the plasma markers
and improvements in functional activity and pulmonary
hemodynamics, as assessed by echocardiography, In
essence, NO level was elevated before therwpy with bosen-
tan and normalized after therapy, Similarly, sCDE0L (o
iransmembrane protein strocturally relsed 1o wmor necro-
si5 factor-rt) was also elevated and decrensed after therapy,
but remained significantly elevated above the controls, Al
baseling, 15 potients had sigmificant elevations of nght-ven-
tricular systolic pressure (50-120 mm Hg). Fowrtecn
patients were reevaluated at 3 months: 7 showed significant
reductions in right-ventricular systolic pressure (EV5SF;
[0-200 mm Hg), while the other 7 showed only mosdest
reductions,

I find these hemodynamic resulis a disappointing aspect
of bosentun therapy, probably indicating that bosemtan doses
nat target the precise pulmonary anery molecular abnos-
mality causing the APAH. There was a good inverse corre-
lation between changes in RV SF and the changes in the 6-
minute walk test. An interesting and perhaps important
finding was the group of patients who improved afier
bosentan and had decreased levels of P-selectin after thera-
py. in contrast o those who did not respond whose P-
selechin levels increased or remamed elevated. suggesting
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that P-selectin may be a wseful predicior of beneficial
longierm therupy with bosenian. Anciher predictor of APAH
i5 the pulmonary diffesing capacity for carhon monoxide
(DLCO. Steen and Medsger found that a low DLCO pre-
dicts development of APAH in patients with 55¢c on average
4.5 years hefore APAH is diagnosed'. However, if a patient
with 55¢ did not have isolated APAH at the time of disgno-
sis of 55c, it could require up to 15 vears before APAH is
diagnosed. Duning this “incubation™ period, the DLOO is
progressively  deteriorating. Hence, from the Pitsburgh
Scleroderma Databank, we learn that almaost all patients
with APAH have an abnormally low DLCO, and that it
relentlessly continues 1o deferorate, It seems reasonable,
theretore, to screen patients with 55c by means of echocar-
dicgraphy, pulmonary diffusing capacity, and corrently, P-
selectins, to identity those patients slated to develop the
devastting complication of APAH. These patiemts should
then be nggressively trepied, with the goal of preventing or
al least anenuating the severiny of the disease,

In older studies, only pulmonary artery vasodilators have
been available for treatment, but wnforiunately, only a
minority of patients with pulmonary  hypertension were
responsive™’. The newer agents have more specific targets,
and bosentan appears 0 be o leading agent. However, in
soume siudies with bosentan, there was nol a siriking improve-
mient in hemodynamics, and the functional improvement was
ol as impressive as in the present study®?, This raises the
query that although oral therapy with endothelial recepior
antagonisis can improve symplomatology and quality of life,
can it really improve survival? It seems to this reviewer that
we still have some distance 1o go before we can targei the
precise mechanismis) cansing the pulmonary arterial hyvper-
tension associated with collagen vascular disenses,
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