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ABSTRACT

Sildenafil citrate is a potent donor of
nitric oxide that has been proved to be
effective for the treatment of male erectil
dysfunction., but it has been
contraindicated in patients with
cardiovascular diseases, because of
sudden death occured to some of them.
Based on the known vasodilator effect
of nitrix oxide, effect that should be
beneficial for some cardiomyopathies,
this work was carried out in order to
prove the cardiovascular effects of
sildenafil citrate on : 1) heart rate,
rhythm and repolarization changes on
the ecg: 2) syst d diastolic arterial
blood pressu ]
function and 4) right as
diastolic function in
suffering from the
cardiomyopathies: chronic
diabetic cardioneuromy
hypertensive and/or 1
cardiomyopathies wi
chronic congestive a
.Results:sildenafil citrate 50 mgr after a
single oral dose : 1) improved the ecg
findings in some patients worsening
the basal ecg in none of the studied
patients; 2) significantly reduced systolic
and diastolic arterial blood pressure
being such reduction very strong in
those with basal high level 3)
significantly improved left ventricular

systolic function in those patients with
basal reduced function and 4) Right
ventricular diastolic function evaluation:
Sildenafil citrate 50 mgr significantly
modified to normal pattern the E/A
basal altered ratio in those patients with
the inverted pattern as well as in those
with restrictive pattern of tricupid
diastolic influx to the right ventricle
during the echo-duplex interrogation |
p< o.oo00l ,) 5) Left ventricular diastolic
function evaluation:Sildenafil citrate 50
mgr significantly modified to normal
pattern the E/A basal altered ratio in
those patients with the inverted pattern
as well as in those with restrictive pattern
of mitral diastolic influx to the left
ventricle.during the echo-duplex
interrogation ( p 0<.0001 )
.Conclusions:based on the above
findings it is feasible to propose the use
of sildenafil citrate to treat patients with
cardiovascular diseases, with exclussion
of severe obstructive coronary artery
disease, hypertrophic subaortic stenosis
and patients with funduscopic
alterations that may be affected by a
significant and acute increase of flow
within the ophthalmic arteries. The
rigfht ventricular diastolic changes
observed with Sildenafil Citrate may be
usefull in patients with abnormal right
ventricular compliance such as
pulmonary stenosis or hypertension.
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RESUMEN

El citrato de sildenafil es un potente
dador de oxido nitrico que ha sido efectivo
para el tratamiento de la disfuncion
eréctil pero ha sido contraindicado en
pacientes con enfermedades
cardiovasculares debido a la ocurrencia
de muerte subita en algunos sujetos con
cardiopatias que habian utilizado la
mencionada droga. Basado en los efectos
vasodilatadores del oxido nitrico que
podria ser beneficioso en determinadas
cardiomiopatias, este trabajo se realizo
para comprobar los efectos
cardiovasculares del citrato de sildenafil
en: 1) frecuencia cardiaca, ritmo y
trastornos de la repolarizacion
ventricular al electrocardiograma; 2)
presion arterial sistélica y diastolica; 3)
funcion sistolica ventricular izquierda y
4) funcién diastolica ventricular derecha
e izquierda en 26 pacientes portadores
de las siguientes cardiomiopatias:
cardioneuromiopatia de origen chagasica
y diabética, cardiomiopatia hipertensiva
e hipertrofica con o sin insuficiencia
cardiaca congestiva. El citrato de
sildenafil 50 mgr. después de una dosis
unica oral: 1) mejoro los hallazgos
electrocardiograficos en algunos
pacientes, sin peoria en ninguno de los
pacientes estudiados; 2) redujo
significativamente la presion arterial
sistolica y diastolica, siendo dicha
reduccion mas intensa en los que
presentaban valores altos de presion
arterial basal; 3) mejoro
significativamente la funcién sistolica
ventricular izquierda en aquellos
pacientes con funcién sistélica basal
deprimida; 4) normalizé en forma
significativa la funcion diastolica
ventricular derecha e izquierda en los
pacientes que presentaban en el registro
basal del doppler una relacion E/A
invertida o de tipo restrictiva a la
interrogacion duplex color de las valvulas
tricaspide y mitral, respectivamente.
Conclusiones: basado en los hallazgos
arriba mencionados €s posible proponer
el uso del citrato de sildenafil para el
tratamiento de enfermedades
cardiovasculares con exclusion de las

obstrucciones coronarias, de la
cardiomiopatia hipertrofica obstructiva
o estenosis muscular subaortica y de
pacientes con alteraciones en el fondo de
ojo que pueden ser afectados por un
significativo aumento del flujo vascular
de la arteria oftalmica. Los hallazgos
sobre la funcién diastolica ventricular
derecha pueden ser utiles en pacientes
con alteraciones de la complacencia
ventricular derecha como la estenosis
pulmonar o la hipertension pulmonar.
(*) the abstract of this work has been
presented at the 42- Annual World
Congress - International College of

Angiology. USA.

INTRODUCTION:

Sildenalfil citrate has been proved to
be effective for the treatment of erectil
dysfunction.

It was used in male patients with
erectil dysfunction from 19 to 87 years
old. with excellent results againts
placebo. with a rate of success of 70 to
90%. in different ethiologies - organic,
psycological or combined dysfunction -
(1)

Erectil dysfunction is widely spread
around the world and affect more than
100 millons males. The National Institute
of Health has reported that the above
mentioned dysfunction affects more than

30 millons males in the USA alone ( 2 )

It is well known that erectil
dysfunction is frequently associated with
cardiovascular discases, such as
Chagas’s and diabetic
cardioneuromyopathies — because of
microvascular and autonomic nervous
system dysfunction —. and with
hypertensive and hypertrophic
cardiomyopathies, with or without
chronic congestive heart failure, because
of the negative effects, over the erectil
function, of the drugs used for the
treatment of these pathologies, as well
as, for its own microvascular alterations.
(3-9)

In the Massachusetts Male Aging
Study it was found a strong and
significant correlation between erectil
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dysfunction and three treated medical
conditions: cardiovascular diseases,
hypertension and diabetes.( 9 )

Sildenafil citrate was produced and
patent by Pfizer Inc USA, with a special
warning for its use in patients with
cardiovascular diseases and reported the
following cardiovascular adverse
reactions: angina pectoris, av block,
migrana, sincope. tachicardia,
palpitations. postural hypotension.
myocardial i cerebral
thrombosis. heart arrest. heart failure.
abnormal ecg and cardiomyopathies.
(10).

After the release of the drug, it was
reported a number of acute myocardial
infarction, serious eyes damages, and
sudden death among others
cardiovascular adverse reactions (11, 12
), it was clear that patients with a strong
need of using the drug were almost
excluded or prevented from doing it.

Based on the necessity of knowing the
real effects of sildenafil citrate on patients
with cardiovascular diseases, this study
was conducted in order to evaluate four
well accepted parameters of
cardiovascular function and dysfunction
before and after 60 minutes ol a single
oral dose of sildenalfil citrate 50 mgr.

Those parameters were: 1) heart rate,
rhythm and repolarization changes on
the ecg.: 2) systolic and diastolic arterial
blood pressure meassured with a
calibrated sphyngomanometer; 3) left
ventricular X

and left

icular diastolic funciion by
lor echo-duplex evahzation.

Echocardiography.
Consensus recommendations for the
measurement and reporting of diastolic
dysfunction by echocardiography. [ 13-
15)

MATERIAL AND METHODS

26 patients were studied . mean aye
58.9 + 1.5 years old, 21 males and 5
females. Males patients suffered
cardiovascular diseases such us Chagas’

and NID diabetes cardioneuromyopathy,
hypertensive and/or hypertrophic
cardiomyopathy with or without different
degrees of heart failure from group I to

. 1II of the New York Heart Association

Clasification ( 16 ) and concomitant
moderate to severe erectil dysfunction
accordingly to the International Index of
Erectil Function and the National
Institute of Health Consensus on
Impotence.

Female patients suffered from
Chagas’ disease, hypertension with or
without congestive heart failure as
mentioned above and one of them with
concomitant NID diabetic.

All patients were instructed about the
drug to be used, were prohibited from
taking nitrates or alcohol 24 hs before
the test and signed informed consent
following the principles of the declaration
of Helsinki. All patients under
cardiovascular medications, such as
diuretics, cardiotonic, beta blockers,

. enzime converting inhibitors, calcium

blocking agents, mexiletin or amiodarone
ramained in their usual dosage up to the
test’ day breakfast. All tests were carried
out around 1 to 3 pm without previous
meals in the last 6 hours. Routine serum
and urine chemistry profile and a
complete blood count were obtained prior
to the drug administration. The day of
the tests, a complete physical
examination, including systolic and
diastolic arterial blood pressure
meassurement, with a calibrated
sphygmomanometer, - accordingly to the
W.H.O. criteria -, and bilateral
fundoscopy were carried out in all
patients. (18) Thereafter, a Tele x ray,
ECGC of 12 leads with rythm control in
lead DII. and a complete color echo-
duplex systolic and diastolic fuction
evaluation was performed, before
receiving a single oral dose of sildenafil
citrate 50 mgr.

Sixty minutes later, all patients went
through the same procedure with
exception made of the laboratory and Tele
X ray.
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INCLUSION-EXCLUSION CRITERIA:

In order to participate in the study,
patients had to be between 35 and 80
years old inclusive. All males had to
suffer erectil dysfunction and all patients
had to suffer a cardiovascular disease
in wich a vasodilator effects of a drug
would have beneficial effects on their
pathologies. Patients were excluded if
they:

1) have any evidence of acute
tripanozoma cruzi infection as
demonstrated by Romagna’ sign, a
chagoma and or evidence of t. cruzi
parasitemia in the blood smear.

2) have used any experimental
theraphies within 30 days of the study.

3) have evidence of other systemic
illness that might interfere with data
interpretation, such as malignancy or
renal failure.

4) were pregnant or lactating.

5) were suffering a decompensation
of diabetic or have an abnormal
fundoscopy such as retinal edema,
microaneurism or hemorrage.

6) have history of alcohol or drug
abuse.

7) have evidence of primary valvular
disease or hypertrophic subaortic
stenosis.

8) have a history of acute or chronic
coronary artery disease .

9) have a history of acute or chronic
myocardial infarction and / or active
ischemia.

Cardiovascular parameters were
analized tacking into account that each
patient was its own control, before and
after a single oral dose of sildenafil citrate
50 mgr. The non-parametric Wilcoxon
signed rank test for paired observations
was used for the statistical analysis of
the data . In all cases it was studied the
nule hypotesis - :there is no difference-
.-against the oposite :- there is difference-
, two tailed and a p less than 0.05 was
considered to be significant.

RESULTS:

ECG PARAMETERS:

1) Sildenafil citrate 50 mgr had no
significant effect on the heart rate, except

in 4 patients with Chagas'disease and
sick sinus syndrome with severe
bradyarrhythmia, in which after 60
minutes of a single oral dose, the heart
rate became normal.

2) Sildenafil citrate 50 mgr had an
acute and unexpected effect on two
patients with Chagas’disease and a basal
ECG findings of sick sinus syndrome,

- one with second degree av block type 11:

after 60 minutes both patients had
normal sinus rhythm.

3) Sildenafil citrate 50 mgr reduced
or turned to normal the basal presence

+of arrhythmias such as ventricular

premature beats or supraventricular
premature beats as well as repolarization
changes in some patients.

4) Sildenafil citrate 50 mg did not
induce a worsening of the basal ecg
findings in the studied patients.

ARTERIAL BLOOD PRESSURE
MEASUREMENTS:

1) Sildenafil citrate 50 mgr
significantly reduced systolic and
diastolic arterial blood pressure ( p<
0.001 and p< 0.001 respectively)

2) The above mentioned reduction
was more strong in those patients with

- basal high level of arterial blood pressure

, but very mild in those with normal
values.

LEFT VENTRICULAR SYSTOLIC
FUNCTION EVALUATION:

1) Sildenafil citrate 50 mgr
significantly improved left ventricular
ejection fraction meassured by the
bidimensional echocardiographic
teichholtz -formula. ( p< 0.001 )

2) The above mentioned
improvement was specially higher in
those with basal depressed ejection
fraction.

3) Sildenafil citrate 50 mgr
significantly improved left ventricular
fraction shortening (p< 0.001) specially
in those patients with basal depressed
function.

RIGHT VENTRICULAR DIASTOLIC

- FUNCTION EVALUATION:

1) Sildenafil citrate 50 mgr
significantly modified to normal pattern
the E/A basal altered ratio in those
patients with the inverted pattern as well
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as in those with restrictive pattern of
tricupid diastolic influx to the right
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LEFT VENTRICULAR DIASTOLIC
FUNCTION EVALUATION:

1) Sildenafil citrate 50 mgr
significantly modified to normal pattern
the E/A basal altered ratio in those

ventricle during the echo-duplex
interrogation (p< o.000l ,) ( Fig 1)

Figure 1: a typical inverted tricuspid pattern before
sildenafil citrate (left pannel) turned to normal after
60 minutes of a single oral dose (right pannel).

patients with the inverted pattern as well
as in those with restrictive pattern of
mitral diastolic influx to the leit
ventricle,during the echo-duplex
interrogation (p 0<.0001 ) ( Fig 2)

All male patients recovered their
sexual erectil function with the chronic
use of sildenafil citrate 50 mgr, except
one that had to increase the dose to 100

2: a typical restricted mitral pattern before
I citrate (left pannel) turned to normal after
tes of a single oral dose ( right pannel).

mgr to get the beneficial effect on his
erectil dysfunction. Females patients
were not evaluated in relation to sexual
function or dysfunction.
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Only one male patient , wich
fundoscopy was normal previous to the
administration of sildefil citrate , refered
vision of blue color alter a single oral
dose of the drug .phenomeno that the
patient never experience before. A
retinofluoresceinography was normal in
both eyes .The ophthalmic artery was
studied by color echo-duplex evaluation
: it was found a significant reduction of
the pick systolic flow in the right
compared to the left one (0.19 m/s vs
0.36 m/s) , that increased almost to
equal the normal left artery after 60
minutes of a single dose of sildenafil
citrate 50 mgr.(0.36 vs 0.45 m/s ;after
170 minutes the right pick systolic flow
surpassed the one of the left side ( 0.47
m/svs 045 m/s).

At this time the patient begun to
experience the blue vision and was
asked to close his normal left eye and
the vision of blue was really intense,
when the patient closed the right eye
the blue vision dissapeared.

The correlation between the acute
enhanced retinal”s blood perfusion and
blue vision of color was evident. The
vasodilator effect remained on the right
artery even though with a lesser pick
value , 48 hs latter .(0.28 m/s vs 0.19
m/s in the basal homolateral
artery).With the chronic use of sildenafil
citrate, even though the author council
against its use , the patient experienced
a retinal disruption and lasser treatment.

DISCUSSION:

The incidence and prevalence of
chronic congestive heart failure have
steadily increased in the USA, in the last
years, even thought the use of newer and
more effective drugs. especially in the
elderly (19-21).

In the last decade it has increased the
percentage of patients with heart failure
with preserved systolic function ( 22 ) It
is noteworthy that 30 to 40 percent of
hospitalized patients with diagnoses of
chronic congestive heart failure, have
preserved left ventricular systolic
function. (22) In this very interesting

group - the diastolic heart failure
patients — the diagnostic and therapeutic
meassurements have been dissapointing
and as for the prognosis of these heart
failure patients with normal systolic
function, the total mortality is similar in
some series to those with reduced systolic
function. ( 22-24 )

Recent evidences showed that
hibernation is a precarious equilibrium
between perfusion and cellular viability
that can not be indefinitly mantained and
will end in myocardial necrosis if

. perfusion does not increase. ( 25-28 )This

protective mechanism -hybernation-
leads to a considerable mass of
hipocontractil myocardium and lately
contributes to a global dysfunction of the
ventricle .( 29,30). Sildenafil citrate is a
selective inhibitor of cyclic guanosine
monophosphate ( CGMp ) -specific
phosphodiesterase type 5 (PDE5S ). It
inhances the effect and concentration of
nitric oxide in the vascular tree and
induces smooth arterial muscle
relaxation. It is formulated in tablets
equivalent to 25, 50 and 100 mgr of
sildenafil citrate.( 1,10)

It is important to point out that most
of the studies on sildenafil citrate,
assesed the efficacy of the drug
approximatly post sixty minutes of an
oral dose of the above mentioned drug.(
1,31.32 ) ; and that Pfizer Inc USA in
the contraindications of the drug clearly
stated that its administration to patients
who are concurrently using organic
nitrates in any forms is contraindicated
(10) .It is well known that patients
under nitrates treatment are those
suffering from chronic congestive heart
failure, chronic Chagas’ disease or
coronary artery disease. Nitric oxide is a
well known vasodilator with effects over
the whole vascular arterial system and
it is published elsewhere ( 33-35 ) Recent
data suggest that the coronary
endothelium is important not only for
the control of perfusion and vascular
permeability, but also for the
physiological modulation of the
myocardial function and structure. In
consequence, the endothelial

dysfunction, a recognized component of
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the pathophysiology of coronary disease

Chagas’ and diabetic
cardioneuromyopathies. may influence
ventricular function and dysfunction .(
36-39) The production and release of
nitric oxide by the endothelium as well

as the prostacicline potent
vasodilators — are re 1 in these
patients and th : ]

of endothelin 3T I1. -two
powerfull wvasoconst:
augmented.(40-42 ] The altered

endothelial function stimulates
vasoconsitriction, migration and
proliferation of smooth muscle cells, the
increase of lipid deposits in the vascular
wall, and coronary and microvascular
thrombosis, which in term, may
contribute to progression of ventricular
dysfunction. ( 33,36,41,43 ) The release
of endothelin is augmented in the failing
heart and angiotensin II inhances the
liberation of endothelin and the excesive
degradation of nitric oxide. (41,44 )

These observations suggest that there
is an interaction between the failing
myocardium and the endothelium that
may potentiate the progression of
vascular diseases and ventricular
dysfunction , through the reduction of
nitric oxide, a deletereous effect that
could be stopped by sildenafil citrate
administration.

Chronic chagas’s
cardioneuromyopathy — one of the most
important ca of comgestive heart
failure and sudden death in the world,

accordingly to the W.H.O
diabetic cardioneuromye
widespread with mi
affected by the diseases.
pathologies shares in it
two important
microvascular alterations
myocardium and vascul
dysfunction of the Sympatheti
sympathetic Autonomic N
with different degrees of
myocardial perfussion lea g
hybernated heart, as well as erectil
dysfunction because of the above
mentioned autonomic nervous system
disease - partial or total blockade of the

f

neurotransmision and/ or partial
denervation - and microvascular lesions. (
3-8, 45 )Patients suffering hypertensive
and hypertrophic cardiomyopathies with
or without chronic congestive heart
failure, received drugs which in terms,
lately affects the male erectil function (
2)

The ideal drug for the treatment of
the above mentioned diseases would be
a drug able to induce a physiological
vasodilatation without affecting the
erectil function, and even more if the drug
is able to induce an improvement of the
physiological depressed erectil function
that occurs with aging, taking into
account that the older the patient, the
most frequent are the cardiovascular
alterations and the erectil dysfunction.

As sildenafil citrate is a potent donor
of nitric oxide, it was the author idea,
that it could benefit patients with known
vascular alterations on its pathogenesis
as those suffered by the studied patients

It was the author thought that the
Pfizer Inc USA described cardiovascular
adverse events as well as the death
published elsewere around the world,
were caused by an exagerated
vasodilatation on the coronary
circulation - in patients with a severe
obstruction of one or more of the main
coronary branches — caussing a shift of
a great percentage of the coronary flow
to the normal portion of the coronary
tree. with 2 ~steal syndrome™, leading
to a severe ischemia in the zone of the
stolen coronary flow with concomitant
severe arrhytmias, acute myocardial
infarction, collapse and sudden death.

This is the reason why all patients
with known coronary artery disease were
excluded from the study and also the fact
that lead to begin the study with patients
suffering from chronic
Chagas cardioneuromyopathy because
in these patients main branches are
preserved in most cases ( 46 ).

Ventricular function evaluation is
based today upon systolic function
evaluation through ejection fraction and
fraction shortening and diastolic function
evaluation through the E/A ratio by
echo-duplex evaluation of mitral and
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tricuspid inflow to the left and right
ventricles.

Systolic heart failure is a
consequence of diminished ejection
fraction and fraction shortening of the
left ventricle among others factors, and
diastolic heart failure walks together
with a diminished compliance of the right
and left ventricles , with an inverted or
restrictive pattern of the E/A ratio of
the tricuspid and mitral valves pulsed
waves doppler evaluation. (13-15)

Sildenafil citrate 50 mgr, induced an
improvement over the basal ECG
findings, a signicant reduction of systolic
and diastolic blood pressure, a
normalization of the rhythm alterations
as well as the repolarization changes and
a significant improvement of the systolic
and diastolic function of the studied
patients.

None of the studied patients , after
the administration of sildenafil citrate 50
mgr ., suffer a worsening of the four
investigated cardiovascular parameters.

It is important to emphasize that
accordingly to the reported findings,
sildenafil citrate seems not to be only
highly selective on the peneal endothelial
vascularization but it looks like it is able
to have strong vasodilator effects in
different parts of the vascular tree,
specially where there is an alteration of
the endovascular function. This
statement arises from the fact that
sildenafil citrate 50 mgr. was able to
improve the heart rate and conduction
disturbances in patients with sick sinus
syndrome and severe bradyarrhythmia,
while did not have any effect at all in
those patients with basal normal heart
rate, as well as for the fact that sildenafil
citrate significantly improved the systolic
function in patients with basal depresed
function and had a very mild effect on
those with basal normal systolic
function.

In the same way, sildenafil citrate
significantly improved the relaxation of
both ventricles in those patients with
basal altered function , with very little
effect on those with normal function.

For all these observations it is
possible that sildenalfil citrate is able to

have beneficial vasodilator effects where
it is needed, be it the vascular arterial
tree, the ventricular walls, the ofthalmic
arteries or the peneal vascularization.
The sildenafil citrate’strong effect over
the miocardial contractility, points to a
formal contraindication for patients

~ suffering hypertrophic subaortic

stenosis and must be excluded from
being treated with sildenafil citrate.

The same accounts for patients with
ophthalmic fundoscopic alterations such
as microaneurism, retinal edema or
hemorrage, because they could suffer
transient or permanent lost of vision
because of the effects mentioned above
over the ophthalmic arteries.

CONCLUSIONS:

Based on the results of this study, it
is feasible to propose the use of sildenafil
citrate to treat patients with
cardiovascular diseases such as
Chagas’s and diabetic
cardioneuromyopathies, hypertensive

_ and hypertrophic cardiomyopathies and

chronic congestive heart failure,
independent of the fact if they suffer or
not of erectil dysfunction, with exclussion
of severe obstructive coronary artery
disease, hypertrophic subaortic stenosis
and patients with funduscopic
alterations that may be affected by a
significant and acute increase of flow in
the ofthalmic artery. The rifht ventricular
diastolic changes observed with
Sildenafil Citrate may be usefull in
patients with abnormal right ventrcular
compliance such as pulmonary stenosis
or hypertension.

Conflict of Interest:all the
investigation have been carried out by
Dr Daniel losa MD PhD. without support
of any kind {rom any person or company

_and are protected by law, with p.

approved patent n p 98 01 05395 in
favour of Dr Daniel losa.
Acknowledgments. The author is
deeply indebt to Prof Vincent de Quattro
from University of Southern California,
LA, U.S.A for his scientific council, to Prof




SILDENAFIL CITRATE FOR THE TREATMENT OF PATIENTS WITH... 31

Marta Ruperez and Marta Pernizari from
the Faculty of Mathemathics. Astronomy
and Physics and to Dra. Laura
Giordanengo from the Dept of Clinical
Biochemestry of theNational University
of Cordoba.Argentina for all the
statistical analysis of the data.

REFERENCES.

1. Goldstein I Lue TF,
PadmaNnathan H. ora] sildenafil in the
treatment of crectlle dysfunction. N.Engl
J. Med 1998:338: 1397-1404.

2. NIH consensus development panel
on impotence. NIH consensus
conference : impotence. Jama 1993;270:
83-90.

3. losa D. chronic chagasic
cardioneuropathy: pathogenesis and
treatment.:. WHO and PAHO workshop
:Chagas™ disease and the nervous
system. scientific publication n 547
chapter 6. 1994.p.99-159.

4. losa D, DeQuattro V, de-Pink Lee
D. plasma norepinephrine in
Chagas cardioneuromyopathy: a marker
of progressive dysautonomia. Am Heart
J. 1989;117:882-87.

5. Guzzetti S, losa D, Pecis M.
Impaired heart rate variability in
patients with chronic Chagas'disease.
Am Heart J. 1991:121:1727-34.

6. losa D. Caeiro T. Palmero H.:
Abnormal hyperventilation test in
chronic Chagas disease. J fust Nexv Sysi
1980; 2: 87-92

7. Palmero H, Caciro T. losa D= The
uniqueness of chronic Chagas disease
Medicina ( B Aires). -3 0-3897-9

8. Kolodny RC. Kahn CB. Goldstsin
H.: Sexual dysfunction in diabetic
men.Diabetes.1974; 23:306-09

9. Feldman HA, ol é=—: in L
Hatzichristou DG. Impotence and its
medical and psychosocial correlates:
results of the Massachusetts male aging
study. J Urol. 1994;151:54-61.

10. Viagra ( sildenafil citrate ) . New
York: Pfizer , june 1999 ( package insert,
rev.)

11. Feenstra J, Van Drie-pierik RJHM,
Lacle CF.: Acute myocardial infarction

associated with sildenafil. Lancet
1998;352:957-58.

12. Arora N, Timoney M, Melilli L.
Acute myocardial infarction after the use
of sildenafil. N Engl J Med 1999:341:
700.

13. Sahn DJ, Demaria A, Kisslo J.:
for the Committee on m-mode
standardization of the American Society
of Echocardiography. recommendations
regarding quantitation in m-mode

_ echocardiography: results of a survey of

echocardiographic methods. Circulation
1978; 58: 1072-83.

14. Schiller NB, Shah PM, Crawford
M. Recommendations for quantification
of the left ventricle by two-dimensional
echocardiography. J Am  Soc
Echocardiogr 1989; 2: 358-67.

15. Rakowski H, Appleton CP, Chan
KL.: Canadian Consensus
Recommendations for the measurement
and reporting of diastolic dysfunction by
echocardiography. J Am  Soc
Echocardiogr 1996; 9: 736-60

16. The criteria Committee of the New
York Heart Association, disease of the
heart and blood vessels. ( nomenclature
and criteria for diagnosis) 7- ed.Boston:
Little, Brown; 1973.

17. Rosen RC, Riley A, Wagner G.: The

. International index of erectile function

( IIEF) : a multidimensional scale for
assessment of erectile dysfunction.
urology 1997; 49: 822-30.

18. World Health Organization:
arterial hypertension and ischaemic
heart disease . preventive aspect n 231.
ginebra- who: 1962.

18. Sytkowski PA, Kannel WB,
D agostino RB.: changes in risk factors
and the decline in mortality from
cardiovascular disease: The Framingham
heart study. N Engl J Med.
1990:322:1635-41.

20. Ghali JK, CooperRr, Ford E.
‘Trends in hospitalization rates for heart
failure in the United States, 1973-1986:
evidence for increasing population
prevalence . Arch Intern Med. 1990;
150: 769-73.

21. National Center for Health
Statistics. detailed diagnoses and
procedures, national hospital discharge




32 Daniel losa

survey, 1990: vital and health statistics,
series 13, no 113, Hyattsville, MD: the
center; 1992, dhhs publication no 92-
1774

22, Vasan RS, Benjamin EJ, Levy D.:
Prevalence, clinical features and
prognosis of diastolic heart failure: an
epidemiologic perspective. J Am Coll
Cardiol.1995; 26:1565-74.

23. McDermont MM, Feinglass J, Lee
PI.: Systolic function, readmission rates,
and survival among consecutively
hospitalized congestive heart failure
patients. Am Heart J. 1997; 134: 728-
36.

24. Mcalisster FA, Teo KK, Taher M.:
Comparison of treatment patterns and
outcomes in heart failure patients with
systolic versus diastolic left ventricular
dysfunction. J Am Coll Cardiol. 1997; 29:
64 abstract.

25. Braunwald E, Rutherford JD..
Reversible ischemic left ventricular
dysfunction: evidence for ~hybernating
" myocardium. J Am Coll Cardiol.1986;
8: 1467-70.

26. Ross J jr.: Myocardial perfusion-
contraction matching: implications for
coronary artery disease and hibernation.
Circulation. 1991; 83: 1076-83.

27. Bonow RO.: Tthe hibernating
miocardium: implications for
management of congestive heart failure.
Am J Cardiol. 1995; 75: 17a-25a

28. Rahimtoola SH.: from coronary
artery disease to heart failure: role of the
hibernating myocardium. Am J Cardiol.
1995; 75: 16 e- 22 e.

29. Schwarz ER, Schaper J, Von
Dahl J.: Myocyte degeneration and cell
death in hibernating human
myocardium. J Am Coll Cardiol. 1996;
27:1577-85.

30. Elsasser A, Schlepper M,
Klovekorn WP.: Hibernating
myocardium: an incomplete adaptation
to ischemia. Circulation.1997; 96:2920-
31.

31. Jackson G, Benjamin N, Jackson
N. :Effects of sildenafil citrate on human
hemodinamics. Am J Cardiol
1999;83:13c-20c.

32. Herrmann HC, Chang G, Bruce
D.: Hemodynamic effects of sildenafil in

men with severe coronary artery disease.
N Engl J Med 2000;342:1622-6.

33. Loscalzo J, Vita JA. : Ischemia,
hyperemia, exercise,and nitric oxide:
complex physiology and complex
molecular adaptations. Circulation.
1994;90:2556-59

34. Shen W, Hintze TH, Wolin MS.:
Nitric oxide: an important signaling
mechanism between vascular
endothelium and parenchymal cells in
the regulation of oxygen consumption.
Circulation. 1995;92:3505-12.

35. Cohen RA, Vanhoutte PM.:
Endothelium-dependent
hyperpolarization: beyond nitric oxide
and cyclic gmp. Circulation. 1995;92:

" 3337-49.

36. Harrison DG, Freiman PC,
Armstrong ML. : Alterations of vascular
reactivity in atherosclerosis. Cir Res.
1987:61 (suppl 11 ) -74—80.

37. Cox DA, Vita JA, Treasure CB.:
Atherosclerosis impairs flow-mediated
dilatation of coronary arteries in
humans. Circulation. 1989;80: 458-65.

38. Dzau VJ, Gibbons GH, Cooke DP.:
Vascular biology and medicine in the
1990s:scope , concepts, potentials, and
perspectives. Circulation. 1993;87:705-
19:

39. Harrison DG.: Endothelial
dysfunction in atherosclerosis. Basic Res
Cardiol. 1994:;89 (suppl 1) :87-102.

40. Luscher TF, Boulanger DM, Dohi
Y.: Endothelium-derived contracting

_ factors. Hypertension. 1992;19:117-30.

41. Levin ER.: Endothelins. N Engl J
Med. 1995;333:356-63.

42. Kruger D, Sheikhzadeh A,
Giannitisis E.: Cardiac release and
kinetics of endothelin after severe short-
lasting myocardial ischemia. J Am Coll
Cardiol. 1997;30: 942-6.

43. Luskutoff DJ, Sawdey M, Mimuro
J.: Type 1fplasminogen activator
inhibitor. .Prog Hemost Thromb.
1989;9:87-115.

44. Sakai S, Miyauchi T, Sakurai T.:
Endogenous ¢. 1othelin-1 participates in
the maintenance of cardiac function in
rats with congestive heart failure:marked
increase in endothelin-1 production in



SILDENAFIL CITRATE FOR THE TREATMENT OF PATIENTS WITH... 33

the failing heart. Circulation. 1996; 93:
1214-22.

45. Rossi MA_: microvascular changes
as a cause of chronic cardiomyopathy in
chagas'disease. Am Heart J
1990:120:233-6.

46. Oliveira JSM. Monteiro Dos
Santos JC. Muccillo G. increased
capacity of the coronary arteries in
chronic Chagas heart disease : further
support for the irogenic pathogenesis
concepi. Am Heart J 1985; 109: 304-8.

2|

EDITORIAL NOTE: Due to the lengh
of this article, tables graphics and other
figures were restricted and may be asked
to the author’s e-mail.

3

REPRINT REQUEST AND
CORRESPONDENCE: DR. DANIEL
IOSA, VICE PRESIDENT SCIENTIFIC

COUNCIL AND EDITOR
INTERNATIONAL COLLEGE OF
ANGIOLOGY,NEW YORK, USA : EDISON
200, VILLA CARLOS PAZ, CORDOBA,
ARGENTINA 5152 PHONE AND FAX
54 3541 424051 E-MAIL
;DANIELIOSA@SONOGRAPHER NET.




