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Reversibility of Ventricular Dysfunction. Clinical Experience
in a Medical Office
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Objective - To describeclinical observations of mar-
ked improvement in ventricular dysfunction in a medical
office environment under circumstances differing from
thosein study protocolsand multicenter studiesperformed
in hospital or with outpatient cohorts.

Methods - Eleven cardiac failure patientswith marked
ventricular dysfunction receiving treatment at a doctorsoffice
between 1994 and 1999 werestudied. Their agesranged from
20 and 66 years (mean 39.42+ 14.05 years); 7 patientswere
men, 4 werewomen. Cardiopathic etiologieswerearterial hy-
pertensonin5 patients, peripartumcardiomyopathyin2, non-
defined myocarditisin 2, and al coholic cardiomyopathy in 4.
Initial echocardiogramsrevealed left ventricular dilatation
(averagediagtalic diameter, 69.45+ 8.15mm), reduced | eft ven-
tricular gectionfraction (0.38+0.08) and left atrial dilatation
(43.36+ 5.16mm). Thetherapeutic approach followed conss-
ted of patient orientation, elimination of etiological or causal
factorsof cardiac failure, and prescription of digitalis, diu-
retics, and angiotens nconverting enzymeinhibitors.

Results - Following treatment, left ventricular ejec-
tion fraction changedto 0.63+ 0.09; | eft ventricular diame-
terschanged to 57.18+ 8.13mm, and left atrium diameters
changed to 37.27+ 8.05mm. Maximumimprovement was
noted after 16.9+ 8.63 (6 to 36) months.

Conclusion — Patients with serious cardiac failure
and ventricular dysfunction caused by hypertension,
alcoholism, or myocarditis can experience marked im-
provement in ventricular dysfunction after undergoing
appropriatetherapy within thevenue of the doctor 'soffice.
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Morbidity and mortality associated with cardiacfailu-
reare moreintensethe greater the ventricular dysfunction
experienced by the patient 2. However, patientswith amar-
ked degreeof ventricular dysfunction after following appro-
priatetherapeuticintervention havesignificant clinical im-
provement, achieving survival in good condition *4. Such
surviva isin many casessurprisinginthefaceof theclini-
cal picture presented at theinitial evaluation. Thiseffect has
also been described in multicenter studieswhere alarge
number of caseswereanalyzed 2.

Some doubts exist about the frequency at which such
improvement occursinclinical practiceandwhether reduc-
tionin ventricular dysfunction is observed in any patient
with cardiacfailureand whether itismorefrequentin some
formsof myocardial cardiopathy; also, itisnot completely
clear whether, inaddition to observationsin multicenter stu-
dies, improvement also occursin medical practicein the
doctors' offices. A meta-analysis® of largemulticenter stu-
diesobserved anincrease of two unitsin gjection fraction;
forexample, if g ection fractionhad been 0.25, it changed to
0.27. A significantimprovement inventricular functionlea-
dingto practical normalizationwasobserved muchmorera-
rely. Itisthereforeworth pointing out that inthemajority of
casesonly discretereductionsin ventricular diameter and
small increasesin gjectionfractionaretherule.

Wetherefore decided to study themethods of medical
practiceinthedoctor’sofficeto eval uatetheimprovement
inventricular dysfunctionin patientswho receivetreatment
under clinical conditionsdifferingfromthoseprevailingin
large multicenter studies.

M ethods

Eleven patientswith marked ventricular dysfunction
that improved markedly following therapeuticintervention
werestudied. Seven patientswere men, four werewomen;
agesranged from 20 and 66 years, averaging 39.9+14 (SD)
years, studiescovered the period between 1994 and 1999.

Case histories, physical examination, echocardio-
grams, and other information were collected from all
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patients. After aninitial orientation about cardiac decom-
pensation factors, all subjectsweretoldto decreasesodium
and water ingestion and weregiven digoxin, diuretic drugs,
and angiotensin-converting enzymeinhibitors. Ventricular
dysfunction judged based on work selection criteriaimpro-
vedinall study participants.

Digoxinwasgiven at theusual dosageof 0.25mg/day.
Diuretics given were athiazide drug and furosemide. The
diuretic dosage was reduced asthe patient’s condition im-
proved and essentially was suspendedin all thosewithim-
proved ventricular dysfunction. Seven patientsreceived
enalapril; 1 at 10mg/day, 2 at 10mg/2x per day, and 4 a 20mgy/
day; 4 received captopril at 25mg/3x/day. Angiotensin-
converting enzymeinhibitor administrationsweremaintai-
nedinall patientsuntil thefinal evaluation.

Results

All patientsexperienced limiting dyspnea, whether in
the decubitus or following minimal effort. Hepatomegaly
andlower limb edema(functional classlll or IV, according
to the New York Heart Association criteria) were also ob-
served.

Ontheechocadiogram, left ventricul ar diastolic diame-
tersranged from62t090mm (69.45-+ 8.15mmaverage). Frac-
tionsejected fromtheleft ventricleranged from0.26t00.48
(0.38+0.08 average); | eft atriadiametersranged from 36 to
48mm (mean43.36+5.1mm) (figures1and 2).

Heart failurewasattributedto arterial hypertensionin
5 cases, to peripartum cardiomyopathy in 2, tomyocarditis
of undetermined etiology (probably viral) in 2, andto al co-
holic cardiomyopathy associated with arterial hypertension
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Fig. 1- Left ventricleand|eft atrium diametersat the beginning and end of thefollow-
up period. Lvi- initial left ventriclediameter; LV£- final left ventriclediameter; Lai-
initial left atriumdiameter; Laf- final left atrium diameter.

08

0.7

0.6

0.5

04

0.3

0.2

EFi EFf

Fig. 2- Ejection fraction eval uated at the beginning and the end of thefollow-up pe-
riod. Efi- initial gectionfractionfromtheleft ventricle; Eff-final gjectionfractionfrom
theleft ventricle.
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in2(Tablel). Thecasesof myocarditisand peripartum car-
diomyopathy showed apositive gallium uptake response.

It was possible to stop diuretic and digoxin adminis-
trationtoall patientswith the exception of onewho maintai-
ned an g ectionfraction of 0.45. Theadministration of angio-
tensin-converting enzymeinhibitorswasmaintained even
though it could have been suspended in most patients,
who had gjectionfractionsabove 0.45 after treatment, ava-
lue considered thelimit for inhibitor indication. Theuse of
the inhibitors was neverthel ess maintained because they
had played animportant roleinthereversd of patients' clini-
cal picture and because many patients were reluctant to
suspend this medication despite their significant clinical
improvement. All patientstol erated the doses of inhibitors
prescribed and did not have coll ateral effects, which could
haveindicated aneed for suspension or dose reduction of
thedrugs.

Following an average period of 16.9+8.63 (6 to 36)
months, reduction inleft ventricular dilatation was ob-
served, mean ventricular diameters changed from
69.45mmto 57.18mm; | eft atriadiameters changed from
43.36mmto 37.27mm (Tables| and Figure1). Mean gjec-
tionfractionfromtheleft ventricleincreased from 0.38to
0.63(Figure2).

Follow-up of the patientsto the present day shows
that none of them have aworsening in ventricular dysfunc-
tion; no deaths have been recorded.

Discussion

Evidence has demonstrated that it is possible to mo-
dify thenatural history of cardiac failurewith angiotensin-
converting enzyme inhibitors *5, beta-blockers &7, and
spironolactone®.

Experience has also shown that patients can experi-
enceregression or amarked decreasein ventricular dys-
functionfollowing such trestments. Inthe present work, we
describe 11 casesshowing thisregression; themajority we-
re highly symptomatic patients, and many had been sug-
gested as candidates for possible heart transplantation. In
thesecases, significantimprovement in ventricular function
leading to practical normalizationremainsarather rareout-
come.

We should point out that the etiol ogical diagnosis of
our 11 casesfallsinto the category recognized as having
reversiblecausesof ventricular dysfunction, namely arterial
hypertension (5 cases), peripartum cardiomyopathy (2 ca-
ses), myocarditis(2 cases), and a coholic cardiomyopathy (4
cases). Althoughthisisasmall cohort, it may beconsidered
as expressive, because these patients were the only ones
experiencing aregressioninventricular dysfunction of the
many patientstreated at thisdoctor’ soffice. Itisour experi-
encethat thelargemajority of casesshowing symptomim-
provement following treatment remain without great altera-
tionsin echocardiographic parameters. We did however
observethat asignificant percentage of patientsstabilized
by treatment remained clinically stablefor years; however,
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Table | — Patient identification, etiologies, and echocar diographic findings
N Age Sex Etiology  Diameter (mm) LA EF regression
) I F I F | F

1 49 F Hypertensive 71 69 0.34 0.45 48 45 12
2 33 F Peripartum 66 50 0.26 0.63 48 36 18
3 20 M Myocarditis 62 52 0.37 0.74 46 30 7
4 27 F Peripartum 70 56 0.37 0.64 48 26 24
5 66 M Hypl/alc 66 60 0.44 0.51 51 47 12
6 37 M Hypl/alc 75 53 0.48 0.64 41 38 24
7 41 F Myocarditis 67 55 0.30 0.61 39 36 15
8 62 M Alcoholism 73 52 0.28 0.72 36 33 18
9 36 M Alcoholism 62 58 0.48 0.64 36 31 14
10 37 M Hypertensive 62 49 0.48 0.74 42 35 36
11 31 M Hypertensive 90 75 0.42 0.61 42 53 6
Hyp/alc- hypertension/alcoholism; LV- left ventricle; LA- left atrium; EF- gjection fraction; I- initial; F- final.

regressions, as presently related, were only observed in
these11 cases. Of them, arterial hypertensionand alcoholic
myocardiopathy werethemost frequent. Poorly controlled
hypertension by overloading theleft ventriclemay lead to
ventricular dysfunction, alatecomplication observedin ca-
ses of moderate and intense arterial hypertension. Accor-
dingto the Hypertension Detection Foll ow-up study, mea-
suresto lower blood pressure levelsto lessthan 140/90m-
mHgwill control thenear totality of these cases. Our 5 cases
areanexampleof this™,

Alcoholismisacause of cardiomyopathy that, follo-
winginterruption of acohol consumption, may resultinare-
gression in myocardial impairment 1. Thisregression
dependsonthelength and intensity of exposureto alcoho-
lismaswell asthetypeof themyocardial lesion. Prolonged,
continuous aggression consequent to established fibrosis
may lead toincompleteor eventhelack of regression. Inthe
majority of cases, avoidance of alcohol leadstoregression
in ventricular dysfunction, which however may reappear
following areturn to alcoholism. Although more frequent
among drinkersof brazilianrum or sugar-canerum, dysfunc-
tion can a so beduetotheingestion of any kind of alcohalic
beverage. Inour cohort, all subjectswerebeer drinkers, but
frequently alsoingested distilled liquor.

Thethirdtypeof diagnosis, myocarditis, probably in-
cludesmyocarditisproper aswell asperipartum cardiomyo-
pathy. Although the latter does not have awell-defined
etiopathogeny, aninflammatory processcould bedetected
inasignificant percentage of patients, pointing towardsthe
supposition that peripartum cardiomyopaths are aconse-
quenceof amyocarditic picture*>**, Work from our institu-
tion has shown that the closer in timeto parturition that
biopsiesfor peripartum cardiomyopathsare performed, the
greater theincidence of inflammation becomes?2.

Casesof myocarditisareal sorecognized asreversible
cardiomyopathies*!4. Resultsindicatethat the majority of
cases of myocarditis show spontaneous regression. Al-
though apossible cause of dil ated myaocardiopathy, actual -
ly afinal phaseof many casesof myocarditisthat fail torece-
de, dilated cardiomyopathy isarare complication within
the universe of myocardities. Regression is so frequent

that studiesusing specific treatment withimmunospressors,
corticoid drugs, or antiimmunoglobulin antibodies; did not
show resultsabovethoseof placebo, whichalso had aprono-
unced trend towards regression in ventricular dysfunction.
For example, inthe Myocarditis Trial gection fractionrose
from0.36100.46, regardl essof trestment used, either placebo
or corticosteroidsin association with cyclosporine ™.
Aninteresting aspect of the experiment wasthe slow-
nessof theregression ventricular dysfunction. Onaverage,
the period required for itsnormalization was 16.9 months,
with avariation between 6 and 36 months. Thesefiguresare
of importance because they provide guidance about the
timeintervalsrequiredfor patient re-eval uation. Becausere-
gression does not occur very rapidly, monthly re-evalua-
tionsare not necessary. Our practiceisto repeat thefirst
evaluation after 3monthsand every 6 monthsthereafter.
The prognosis was good in these cases, and no dea-
thsoccurred during the 3- to 5-year follow-up period. Such
improved evolution of patientswith ventricular dysfunction
hasalready beenreferredtointheliterature*%. Inthe Ve-
teransHeart Failure Study (VeHFT), theevolution of pati-
entswho had increasesin gjection fractionwasmuch better
than in those who remained stable or had areduction .
Intheresultsof theVeHFT Study 4, variationsin gjec-
tionfractionweredividedinto 4 groupscomprising, respec-
tively, patients who got worse, who had no change, who
had a 5% to 10% increase, and those having an increase
over 10% increase. Survival timesof these4 groupswere
statistically different, the most expressiveonebeing shown
by the group having over 10% increases of their gjection
fractions. At theend of the study, mortality inthe4 groups
was, respectively, 21%, 11%, 6.7%, and 3%. Patientsexperi-
encing themost significantimprovement ingectionfraction
also had themost significant clinical improvement.
Improved ventricular function in patients with re-
cently acquired ventricular dysfunction hasbeen described
inover 37% of the casestreated at atransplantationclinicin
Cdifornia
Steimleet al. ¢ cited 13 patientsinwhomincreasesin
gectionfractionsfrom 0.22t00.49 (mean of 0.27) wereob-
served. Thisincrease, similar to that shown in our study,
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was accompanied by areduction in ventricular diameters
from 67mm to 59mm. None of the patients died during the
follow-up periodthat averaged 43 month (8to 112 months).

Kawai et al. ' al so observed abetter evolutionin pati-
ents, who evolved to improved € ection fraction ®. They
followed 88 patientswho had idiopathic dil ated cardiomyo-
pathy with an gjection fraction bel ow 25%, who had been
discharged between 1984 and 1996 foll owing hospitaliza-
tionfor compensation. Twenty (26%) of these patientshad
significant reverseremodeling, either a5- mmreductionin
ventricular diameter, or diametersremaining bel ow 55mmand
an gjection fraction above 25%, or with areductionin | eft
ventricular massof over 10%. Asamatter of fact, reversere-
modeling has been shown to be an important prognostic
factor, characterizing groupswith thebest evolution ¢, In
thiswork, patientsweretreated with angiotensin-converting
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enzymeinhibitors(81%), and beta-blockers(59%). Theim-
proved cardiac function wasanimportant prognosticfactor,
because during an evol utionary period of 50 months, none
of the patientswho had had reverseremodeling died or had
to be hospitalized dueto cardiac failure. In contrast, 16
(28%) patients not having such improvement died, and 22
(39%) had to berehospitalized.

These data allow one to conclude that regression in
ventricledysfunction can occur evenintheenvironment of
adoctor’soffice, potentially identifying patients having a
better prognosis. Improvementinthisdysfunctionisnot ra-
pid and may require morethan 1 year to reach completion.
Patients having cardiomyopathies of adefined etiology like
a coholism, peripartum cardiomyopaths, myocarditis(inthis
casewithout defined etiology), or arteria hypertensionwere,
inour experience, among those having thisregression.
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