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INTRODUCTICN

Dobutamine is known to be a potent, ntravenousiv administered inotropic
agent used for temporary circulaiory support In patients with severe pump

szilure (Leier and Unverferth, [983)

Recent reporis also have advocated its intermittent use on a long term basis
for treatment of refractory congestive heart failure (Berger and McSherry
1985).

Dobutamine exerts significant beta ! stimulatory effect. with only

modest stimulation of berz 2 receprors (Willlam and Bishop, 1981).

Other beta agonists {such as epinephrine and szlbutamol} Sv & postw.ared
Seta 2- receptor mechanism have been shown o cause a significant decrease

in plasma potassium in norma! subjects (Brown. 1985).

Ventricular arrhyvthmias are often oresent in patients with congestive heart
czilure and probably contribute to <he high incidence of sudden death in this

syndreme (Cohn, 1388).

Whereas betz agonists ke dobutamine have been reported 10 worsen or
precipitzte these ventricular arrnythmias by muiniple mechanisms including
increased automarticitv and decreased wvenrtricular Zibrillation threshold. their
eifect on zltering peorassium fluxes nas oniv recentiv been siressed {Goldenberg

et al, 1389h

\n

ecause potassium shifzs could portentiaily coniribute tc arrnythmia production,
the present study was designed to determine whether cobutamine. & predomin-
a0t beta | zgonist. cowc Dproduce significant serum potassium changes In
satients with congestive heart faliure that mav lead 1o or exacerbate ventricu-

lar errbyvthmias 0 those criticacy 1] patients.

—
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REVIEW OF LITERATURE
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CONGESTIVE HEART FAILURE

A. DEFINITION :

A rraditional phvsiologicai definition of heart faliure Is that it represents
a syndrome in which cardiac ourput doesn't keep pace with the peripheral
demands for blood fiow (Cohn. 1983).
This definition, however, does not fullv describe the syndrome of congestive
heart failure as seen in clinical practice. Thus, from a functional view point,
it is clear that congestive heart faiiure also includes the symptoms of dyspnea

and fatigue and a decrease in exercise tolerance.

Therefore, there is not oniy a decrease in peripheral blood flow 1o
meet metabolic demands but also an increase in atrial pressures leading 10
the sigrs and svmptoms of either right or left heart failure or. Soth (Parmley
19890,

Regardless of specific deiinition used. heart failure is a syndrome
with muitiple aetiologies in which low output and congestive symptoms are
srominant, exercise capacity is generally decrease and life expectancy may

Se significantiv reduced (Schiant znd Hurst, 1997}

B. AETIOLOGY :

Myocardial dvsiunction eventuaTing in systolic and diastolic oump funcrt-

‘on &bnormalities is z conseguence of & wide variety of cardiac diseases

{Conn. 1988).

The major pathophvsiclogic crocesses that contribule o the development
of congestive heart fzilure inciuce pressure overioac. volume overioad, loss

N1
-1

of muscle, decreased contractility and restriczed Zfilling.

- Pressure overload s commonly caused by sysTemic nypertension or

sy cutflow trect obstruction such as valhvular zortic stenosis (Parmley. 19835).

)

ver The past 2 decades. however, hetier recognition and freatment o high
Sicog oressure nave reduced the reiztive impertance of nhvperzension as a

czuse of heart faliure (Parmieyv (289
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- Volume overload can be czusec bv several different conditions, such

m

s zortic or mitral regurgizetion. High outpur states can also contribute to

volume overload of the iefr ventrizie {Parmlev. 1583).

Proionged oressure or volume overicacd ieads 10 Intrinsic changes in
mvocardial contractility which zppear to be mostly irreversible (Braunwald
1992 A,

- Loss of muscle as & cause of CHF is best exemplified by the patient
with coronary ariery cisease wno nas one or more myocardial infarciions.
Tris ioss oI muscle decreases the pumping capabilities of the nheart and can
‘ead <o the same irreversible cnanges in the remaining normal myocardium

{Parmiev 1585}

Coronary ertery cisease s ThNe Jngeriving cause n adour 55 1o 3%

oI patient with neart ZIzilure |

. ”‘

ranciosa et al.. 1983}, When L% or more
of the mvocarcium is lost in acute mvocardia. infarcticn. this resul:s i cardio-

genic shock (Page et al. [971L

- A decrease in the intrinsic contractiity of heart muscle s exemplified

Svogondizions  such as  volume anmc oressure  cverioed  and  carciomyopathy

The proronged wvolume or sressure overloac causes the myocarcium
to undergo 2 seguence of stiructural anc biochemiczl changes that lead 10
fibrosis anc cell deain due ¢ Coromc ingrease n energy expenditure that

mza<e the cardlac miuscle n an energy starved state (Katz. 19894).

- Restricted filling ¢ the hear: Inclucdes hvpertrophic cargiomyopathy.
~vpertrophy from any czuse, resirictive cardiomyodatny. nericarciel disease.

Ciseases sucn a5 amyvield or any process that Impeces

icle end Thus leacs <o an increase In atrial pressures wnen
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C. MYOCARDIAL CHANGES IN HEART FAILURE :

A fundamental problem for paiients with svsiolic dysiunction is a decline

in myvocardizl contractility. This can be the result of prolonged pressure
or wvolume overload or an intrinsic deciine associated with cardiomvopathy
(Parmiev, 1989).

The reduction in intrinsic centrac:ilitv is associzied with several mvocar-
dial changes (Parmley, 1983), These changes play =an important role in ihe
pathogenesis of the abnormal cardiac function seen in patierts with congestive
heart failure (Katz, 1989 A).

1- Mechanical Alterations :

Svsiolic Abnorma:ities :

A reduction in mvocardiai coniractility s manifested by decreased
force cevelepment, decreasec rate oI Iorce development and decreased velocity

of shortening a1 given loading conditions (Parmieyv. 1939).

Ejection phase indices inciuding ejection fraction. iractional shortening
anc the mean velocity of internzl diameter or circumierential IZiber shortening
are ~he most useiul and practica: means of deteciing depressec myocardizal

IUnCTION.

End systolic indices are new methods to evaluzie left venrtricular function

hat zare independent on or acccunt Zor. lcading conaitions. {Cearabeilo and

Spann. 1984),

I 1877, Bristow et

-

. sTucied svstelic and cizstolic azppormalities in
satients wiih coronary artery disease. Left ventricular volurme ang circumfere-
ce were czlculated from cineeangicgrams at 65 Irams/sec. in 15 patients
WIlh COrcnary arverv disease and Ilve coniro! subjects. Coaev Iounc that signific-
arnt ebnormalities of performance ol the myocarcium were olien present
= Dailents with coronary artery cisease despite absence oI significant lefr
vertricular dilztaticn.

Theyv cemmonsTratec 3 cepression of 2rection fracmion. and the extent zanc

rate of circumrierentia: Ilber shorzening, variables whicn are reasonadle indicat-

ors oI the competence oI fne <onirs
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Thev also showed frequent abnormalities of lefr ventricular diastolic
pressure volume relationships and oiten had raised end diastolic pressure

(Bristow et al, 1970).

Three iate svstolic indices of ventricular contractility (end-systolic
pressure-gimension relation, end-systolic pressure volume relation. and peak
systolic pressure end-systolic dimension relation) were non invasively determi-
ned in subjects with chronic congestive heart failure (Binklev et al., 1988)
10 determine the feasibilitv of the method and to assess the linearity and
slopes of the relationships in this population. They used M-mode echocardiog-
ram. indirect carotid pulse tracing, phonocardiogram and electrocardiogram

for recerding these indices.

All slopes were markedly reduced compared to those reperted In normal
individuals. reflecting the leftr ventricular dyvsiunction clinically evident In
this population with moderate 1o severe congestive heart failure.

These data indicate thal measurments o iate systolic indices o ventricular
contractiiity by this non invasive Tecnnicue s feasible In subjecTs with congesi-
ive neart failure and vields reduced slopes consistent with diminished contraci-

et of this population (Binkiev et al.. 1988).

Dizstotic Abnormalities

Cardiac relaxation is a complex process iniluenced by anatomic and

U

avsiologic factors (Iskandrian et al.. 1988)
- 3asic componentis of diastolic function i-
z. Active properties

veniricular relaxation
S. Passive properties

_. Chamber stifiness

2. Muscle stiiiness

- Clinical phases oI diastele :
. Isovolumic re:axazion mme.
z. Slow iilling pnase

c. A-ria: contraction {Plotnick. [58%L
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% Alethods for assessing ‘'eft ventricular diastolic function include:-

- Rate of ventricular relaxation : which can be estimared by using
the equation :-
P(I):(Po-Poc)e-l:’iT—Poc
Where Po is pressure at time of dp/dt. © is time after dp/di min, and T is
+ime constant of isovolumic pressure fall, and P =  which is the pressure
z0 which ventricle wouid relax if the veniricle was held at its end-systolic

voiume and allowed to reiax compietelv {Gilbert and Glanz, 1989).

T shortens with beta adrenoceptor stimulation of the myocardium, and is
crolonged with beta blockade during post ischemic reperfusion. and with

advanced age (Rraunwald, 1992 B).

- Peak filling rate and time peak filling :-
These variabies have heen found 1o be aitered In a variety of discrders,
nciuding coronary artery disease, hypertension, heart Zeilure and hvpertrophic
cardiomvopatny. {Zoghbi and Boili. 1991).

\leasures of =zbnormal “iling By the radionuclide 1echnicue inciude

~ecuced peak filling raze (P F R} prolonged zime frem end svsicie 10 peak

ng rate (T P F R). and increase in the contribution of atriai systole o0
‘efr ventricular filling (Iskandrian er ai.. 198%). P F R is reduced when left
ventricuiar nflow s reduced: in hvpovolemia. when relaxation Is slowed,

cccurs In myocarcial ischemia. with concentric hyperiropny secondary

il
o

To hypertension or zorric stenosis. and especially in hyperirophic cardiomvopa-

<hv (Plotnick. 1989).

- Left ventricular filling measured by doppier echocardiography :-

with 1he advent of dopp.er echocardiography. intracardlac blood Iiow
velocity can de easlly determined with excelient iime resolution depending
37 tne changes in blood velocity curing mitral inflow which reflect lett ventric-
diar flling dvnamics and relate closely 10 the instanianecus pressure difference
noioand Bolld. 1991

setween the leit atrium and lefr veniricle (Z0

I

<
=)
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