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Wereport thefirst case of bonemarrow cell transplan-
tation to the myocardium of a patient with heart failure
dueto chagas disease. The patient isa 52-year-old man
with chronic heart failure, NYHA functional class |11,
despitethe optimized clinical therapy. The procedurecon-
sisted of aspiration of 50 mL of bone marrow through
puncture of theiliac crest, followed by filtration, separa-
tion of the mononuclear cells, resuspension, and intraco-
ronary injection. Theleft ventricular gection fraction at
rest, measured using radionuclide ventricul ography with
labeled red blood cellsprior to transplantation, was 24%,
and, after 30 days, it increased to 32% with no changein
themedicamentous schedul e. Thefollowing measurements
wer e assessed before and 30 days after transplantation:
left ventricular end diastolic diameter (82 mmand 76 mm,
respectively); Minnesota livingwith heart failure questio-
naire score (55 and 06, respectively); and distance wal-
kedinthe6-minutewalking test (513 mand 683 m, respec-
tively). Our findings show that intracoronary injection of
bonemarrow cellsmay be performed, suggesting that this
isa potentially safe and effective procedure in patients
with dueto Chagas' disease heart failure.

Heart failureisepidemic at the beginning of thiscentu-
ry. InLatin America, anendemicregionfor Chagas disease
with approximately 11 million peoplesuffering fromthedi-
sease, thesituationisevenworse! . |n chagasic patients, no
specific etiologictreatment after heart failuresyndromeisin
place has yet been proven efficient. Therefore, the treat-
ment of these patients does not differ from that of patients
with heart failuredueto other etiologies?.
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Giventhelimited efficacy of thecurrent pharmacol ogi-
cal therapeutic dternativesfor thetreatment of heart failure?,
other forms of treatment have been developed®. The de-
mondration of thecapacity of adult bonemarrow cellstodiffe-
rentiateinvitrointovariouscell typeswastheinitia stimulus
for their experimental useinthetrestment of heart failure®.

Preliminary studiesontheuseof bonemarrow cellsfor
the treatment of chronic chagasic cardiomyopathy have
been carried out at the Gongalo Moniz Research Center
(FIOCRUZ-BA) usingamicemode infected by Trypanoso-
ma cruz, which showed asignificant reduction ininflam-
mation and aregressioninfibrosisafter 2 monthsof treat-
ment with adult bonemarrow cellsascomparedwiththatin
control animals®.

Thisand other findings®® served asabasisfor desig-
ning aprotocol for the use of bone marrow cell therapy in
patientswith chagasi c cardiomyopathy.

Case report

The patient isa52-year-old man diagnosed 3 years
previously with heart failure of chagasic etiology. The pa-
tient wasstable, despiteseverefunctional limitation, using
digoxin (0.25mg/d), enalapril (10mgBID), furosemide (40
mg/d), spironolactone (25 mg/d) and carvedilol (6.25 mg
BID). Hisblood pressurewas 120/80 mmHg, hisheart rate
was64 bpm, hisrespiratory ratewas 18ipm, and hisweight
was61 kg. Thepatient had bilateral jugular stasis, hislungs
wereclear, theintensity of thecardiac soundswasnormal,
and all/V1-degree mitral holosystolic murmur could be
heardradiatingtotheaxilla, withno S3. Theliver border was
under theright costal margin, and no peripheral edema
existed. The 12-lead electrocardiogram reveal ed sinus
rhythm, completeright bundle-branch block and anterosu-
perior divisional block. The chest radiography showed car-
diomegaly. Theroutinebiochemical and hematol ogical tests
werenormd asfollows: ALT,33.6 UI/L; AST,37.5UI/L; so-
dium, 136 mEg/L ; potassium, 4.4 mEg/L ; glucose, 83mg/dL ;
hemoglobin, 15.6g/dL.
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The procedure was performed with the patient seda-
ted, and comprised 5 punctures of the crest of eachiliac
bone, from where approximately 50 mL of bone marrow
wherewithdrawn. The material waspassed through abone
marrow filtering system (Washington University® - USA),
and, then, themononuclear cellswere separated through a
Ficol gradient. After resuspensionin 20 mL of albuminsali-
nesolution (5%), approximately 2.4 x 1 cdllswereinjected
intheright andleft coronary system, through an angioplas-
ty catheter asfollows. 10 mL of the suspensionweresowly
injectedintheanterior descending coronary artery for 10mi-
nutes; 5mL inthecircumflex artery; and 5mL intheright co-
ronary artery. Coronary artery disease was excluded
through coronary angiography. The patient experienced
neither arrhythmias nor electrocardiographic alterations
duringtheprocedure. Thevital dataremained stableduring
theentireperiod of hospitalization (tab. ).

Alterationswerenot observed inthemarkersof myo-
cardial necrosisnor inthebiochemical and hematological
parameters(tab. I1). After 4 days, the patient was dischar-
ged using the samemedi cationsused prior tothe procedure
in addition to ascorbic acid (1g/d). In theinitial 30-day
follow-up, weekly clinical reassessmentswereperformed, as
werelaboratory assessmentsat the end of the period.

A reductionintheventricular diameterswasobserved
on echocardiography and therewasasignificant increase
intheleft ventricular g ection fraction both on echocardio-
graphy and radionuclideventricul ography with labeled red
blood cells. Functional capacity, assessed both with the
NY HA functional classificationand 6-minutewalking test,

Table | - Evolution of vital data after bone marrow
cell transplantation

Basaline 30 min 1h 6h 12h 24h
SBP (mmHg) 120 120 110 100 103 96
DBP (mmHg) 80 70 60 48 71 45
HR (bpm) 68 60 52 65 72 85
RR (bpm) 18 17 18 18 17 15

SBP - systalic blood pressure; DBP - diastolic blood pressure; HR- heart rate;
RR - respiration rate.

Table Il - Laboratory evolution of hematological and biochemical
parameters and of myocardial necrosis markers after bone marrow
cell transplantation

Basaline 24h 72h 1 month
Hemoglobin (g/dL) 15.6 14.5 15.3 14
Hematocrit (%) 453 422 44.00 42.6
Tota leukocytes (W/mm?) 7.020 5.200 6.710 8.070
Platelets (u/mm?) 334.00 272.00 260.000 271.00
Troponin | (ng/mL) <0.01 0.012 - -
CK-MB (UI/L) 16.00 3.58 - -
Urea (mg/dL) 23.6 20 22 22
Creatinine (mg/dL) 0.87 0.90 1.10 1
AST (UI/L) 422 33.6 69.1 18.1
ALT (UI/L) 35.6 375 84.2 20.9
Sodium (mEg/L) 136 134 134 139
Potassium (mEg/L) 4.4 4.4 4.2 4.2
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showed asignificantimprovement, asdidthequality of life
score(tab. I11).

Discussion

Chagasic cardiomyopathy isone of the mgjor causes of
heartfailureinLatin America, anditsclinical presentationissi-
milar to other forms of dilated cardiomyopathy. The chronic
phaseof thediseaseischaracterized by amultifocd inflamma:
tory infiltration of mononuclear cells. In thisphase, no asso-
ciation existshetweenthe presenceof parasites( Trypanosoma
cruz) andtheintengity of inflammationor fibrosis®.

In recent decades, several therapeutic options have
been devel oped or improved to del ay the progression of ven-
tricular dysfunctionin patientswith heart failure. However,
plainreversion of the processhasnot yet been obtained, and
theprognosisof these patientsremainsvery limited.

Cdll therapy hasemerged asapromising optionfor the
treatment of advanced casesof heartfailure. Orlicetal®, ina
study with infarcted mice, reported myocardial repair
through theformation of new cardiac fibersand neoangio-
genesisafter bonemarrow cell transplantation. Strauer etal”
werethefirst to demonstrate thefeasibility and safety of in-
tracoronary infusion of bonemarrow stem cellsfor thetreat-
ment of patientswithischemic cardiomyopathy. Perinetal 8
showed, for thefirst time, theimplatation of bonemarrow
mononuclear cellsto the myocardium of patients with
ischemic heart failurewith no possibility of percutaneousor
surgical revascularization. Using a technique of elec-
tromechanical endomyocardial mapping (NOGA), thecells
wereinjected viatheendocardial routein the periphery of
theischemicregion, resultinginimprovementinclinical and
laboratory parameters.

Our'sthefirst report of bonemarrow cell transplantation
totheheart of apatient with chagasicheart failure. TheCha-
gas diseasemodd isparticularly attractivefor theuseof em
cell therapy. Theoretically, howing of stem cellsinthemyo-
cardium requiresthat somecytokineor chemotacticfactor be
produced, attracting the cells®. In chronic Chagas' heart di-
sease, an elevated production of cytokines occursdueto per-
sigtent multifocal inflammeation; therefore, thesefactorsmay
accountfor cell attraction, fixation, and differentiation® .

Incontrast with previousstudies, weinjected approxi-
mately 10to 20timesmorecells(2.4 X 108) thanwhat has

Table I11 - Evolution of the ventricular function, functional capacity,
and quality of life

Baseline 1 month  Variation %

LVEDD - echocardiogram (mm) 82 76 -7.3
LVEF — echocardiogram (%) 28 38 +35.0
LVEF — ventriculography (%) 24 32 +33.0
NYHA functional class 1 1 -
Distance walked in the 513 683 +33
6-minute walking test(m)

Minnesota quality of life score 55 06 -89

LVEDD- left ventricular end-diastolic diameter; LV EF- left ventricular gjection
fraction.
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Fig. 1- Radionuclide ventricul ography with labeled red blood cells pre (A) and post (B) bone marrow cells transplantation.

been reportedin patientswithischemic cardiomyopathy 72,
Thelack of adverse effectsrelated to the infusion of a
greater cell concentration may bepartially attributedtothe
following 2factors: 1) useof ad ow-infusionregimen under
low pressure; 2) absence of coronary artery diseasein epi-
cardial vesselsorinthemicrocirculation.

The cell type used isworth noting. We used the te-
chniqueof bonemarrow aspiration and separation of mono-
nuclear cells, among whichwerethoserecognized asstem
cells. Another way of obtaining pluripotent cellsisthrough
stimulation of the bone marrow with granul ocyte colony-
stimulating factor (G-CSF), and removal, through seria
aphereses, of populations of stem cells present in the peri-
pheral blood. Thetheoretical disadvantage of removing
cellsfromtheperipheral bloodliesinthefact that it hasnot
yet been determinedwhich cdll lineageisresponsiblefor the
differentiation into cardiomyocytes; ie, another mononu-
clear cell lineage may differentiateinto cardiomyocytes, or
eveninto new vessals, nerves, etc. Another theoretical di-
sadvantage of the use of peripheral blood cellsisthat the

mobilized cellsmay havepreferentially followed ahemato-
poieticlineage, whilethecellsthat could differentiateinto
thecardiomyocytelineageremained inthebonemarrow.
Thelack of adverseeventsrelated tothe procedurein-
dicatesitssafety. Improvement inventricular functionwas
consistently identified through 2 methods, oneof whichis
thegold standard for ng gjection fraction. Intheab-
sence of changesin the therapeutic regimen, and with the
patient stablefor morethan 2 months, wefound no explana:
tionfor theimprovement inventricular function other than
cell therapy. The other parametersof improvement (func-
tional capacity, quality of life, functional class) should be
carefully analyzed, especially because they are subjective
variablesinfluenced by the patient’ smotivation.
Thecasereported showed that intracoronary injection
of transplanted bone marrow cells can be performed in pa-
tientswith chagasi c heart failure, suggesting that the proce-
dureispotentialy safeand effective. A larger caseseriesisre-
quiredto confirmwhether theresultsobserved can berepro-
duced and justify thebeginning of phasell clinical trials.
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