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Correlation Between Evolution of the Cognitive Function and
Mortality After Hospital Dischargein Elderly Patients with
Advanced Heart Failure
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Objective - To assesstherelation between the evolu-
tion of cognitive performanceand the prognosisof elderly
patientsafter compensation of advanced heart failure.

Methods- Thirty-one patientsolder than 64 (68 + 7)
yearsand admitted with New York Heart Association class
IV heart failureand gjection fraction = 0.45 (0.38 £ 0.06)
wer e consecutively selected. They underwent cognitive
tests(digit span, digit symbol, letter cancellation, trail ma-
king A and B) and the 6-minute walking test 4 daysbefore
(T2) and 6 weeks after (T2) hospital discharge, and their
performanceswerecompared using thet test. The prognos-
tic value of the scores of the cognitive tests was analyzed
withlogistic regression, and theval ue of greatest accura-
cy of the testswas associated with the prognosis deter mi-
ned by theROC curve.

Results - After 24.7 months, 17 (55%) patients had
died. The performancesin the 6-minute walking test and
most cognitivetestsimproved between T1and T2. Thedigit
spanscoreof thesurvivorsrangedfrom3.9t05.2 (P=0.003)
and remained unaltered among thosewho died (4.110 3.9;
P=0.496). Animprovement < 0.75 pointsin the score was
associated with mortality (relativerisk of 8.1; P=0.011).

Conclusion - Intheelderly, after compensation of advan-
ced heartfailure, thelack of evol utionaryimprovement in cog-
nitive performancewas associated with awor se prognosis.
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Theincidenceof heart failureincreasesexponentially
with ageandisaccompanied by highmortality, mainly when
comorbiditiesare present. Theidentification of factorsthat
may correlatewith prognosisisimportant to guide possible
interventions.

Some previous studies 2 showed the presence of cog-
nitiveimpairment in patientswith heart failureassessed with
different tests. The possible mechanisms of the correlation
between heart failureand thereductionin cognitivefunction
areamatter of speculation. Infact, heart failure may bethe
causeof cognitiveimpairment, whichinfluencesthequality
of lifeandtheclinical evolution of thepatient, becauseit hin-
dersadherencetotreatment and predisposestofallsandtrau-
mas. However, occasionadl rel ationsbetween the behavior of
cognitivefunctionand clinical evolution havenot beenfre-
quently studiedintheel derly with advanced heart failure. As
thesearehigh-risk patientsoften admitted for compensation,
the assessment of factors associated with their evolutionis
important. Thisstudy aimed at ngthecorrelation bet-
ween the evol ution of cognitive performanceand mortality
after hospital dischargeinthese patients.

Methods

Of the 3.689 patientsadmitted tothe Cotoxd Hospita of
S0 Paulo Medical School from February 1995 to August
1998, thefollowing patientswere selected: thoseaged = 64
years admitted due to decompensated New Y ork Heart
Associationfunctional class1V heart failure, with aleft ven-
tricular g ectionfraction < 0.45 on echocardiography.

Patientswith thefollowing conditionswere excluded
from the study: depression, schizophrenia, dementia, a co-
holism, drug addi ction, chronic obstructive pulmonary di-
sease, significantinfection, reductionin visual acuity, stro-
kewithin the previous 6 months, acutemyocardial infarc-
tion within the previous 3 months, neoplasia, ureaserum
levels>120mg/dL, creatinineserumlevels>2.4mg/dL, and
sodiumserumlevels<130mEg/L.
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Based on this, 31 patientswith amean age of 68 £ 7
yearsand amean left ventricular gection fraction of 0.38 +
0.06 were selected, 22 (71%) of whomweremen. Thesepa-
tients underwent cognitive tests and assessment of func-
tional capacity 4 days before (T1) and 6 weeks after (T2)
hospital discharge.

After discharge, the patientswereregularly followed
upintheoutpatient careclinic, and they weredivided accor-
ding to the occurrence of death into group A (dead) and
group B (survivors).

The cognitive assessment comprised the following
tests*: 1) digit span- memorization of thedirect andinverseor-
der of a3-to 9-digit sequenceverbdly presented. Performan-
cewas assessed based on the number of right answersinre-
calling the direct and inverse sequence and the total score.
Thetest evaluatedimmediatememory, concentration, and at-
tention; 2) digit symbol substitution - symbol saredesignated
for numbersfrom 1to 9, and the patient should replace the
numbersinasequenceby thecorresponding symbolsduring
aperiod of 90 seconds. Performanceisassessed by thenum-
ber of right and wrong answers. Thetest eval uates concen-
tration, motor and mental vel ocity; 3) letter cancellationtest -
2 lettersof thea phabet are previoudy determined astarget
charactersandthepatientisaskedtomark all theoccurrences
of thelettersinasequenceof other lettersof theal phabet. The
task should be performed in 100 seconds. Performanceis
measured by thetotal score, the number of correct answers
and omissions. The test assesses the capacity to maintain
thefocus of attention for acertain period of time; 4) trail
making —in thistest, the patient is asked to draw, asfast as
possible, alinelinking,inasequence(1- A -2-B-...), numbers
andlettersrandomly distributedin asheet. Theresultismea-
sured by meansof ascorethat variesfrom 1to 300, thelower
thevalue, thebetter theperformance.

Thefunctional capacity was assessed with the 6-mi-
nutewalking test®. Thetest consistsinasking thepatient to
walk asfast aspossibleonaflat track for 6 minutes. Perfor-
manceismeasured by thedistancewalkedin meters.

Thecontinuousvariableswereexpressed asmean and
standard deviation; the nonpaired Student t test was used
for comparison between thegroups, andthe paired test was
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used for comparison betweenthemomentsT1and T2. The
categorical variableswereexpressedin proportion, and the
chi-square or Fisher exact testswere used for comparison
between thegroups. Thesurvival curvewasbuilt usingthe
Kaplan-Meier method®. Theoccurrenceof deathwasana
lyzed asafunction of cognitive performanceusingthelogis-
tic regression method’. The confidenceinterval used was
95%. Themost accuratecut point for cognitiveperformance
was determined by the receiver operating characteristic
(ROC) curve. Thevalueof P<0.05wasconsidered statisti-
cally significant.

Results

Thebasal characteristicsof the patients, according to
the occurrence of death or lack thereof (groups A and B,
respectively), areshownintablel. Thegroupsdid not differ
inregard to age, etiology of cardiomyopathy, and gjection
fraction. Using bivariateanalysis, astatistically significant
differencein regard to renal function was observed bet-
ween the groups.

Thecognitiveperformance of thepatientsasawhole,
when comparingthemomentsT1and T2, showed asimilari-
ty inregardtothedigit spanscore(4.0+1.5vs4.5+1.7; res-
pectively T1and T2) andthetrail making B score(79.3+81.4
vs58.1+55.1; respectively T1and T2). Differently, animpro-
vement inthe number of right answerswasobservedinthe
digit symbol substitution (12.2+ 8.6 and 15.8 £ 9.4, respecti-
vely T1land T2; P=0.0002) andintheletter cancellation test
score(32.8+16.3vs44.2+ 21.0; respectively, TLand T2;
P<0.0001).

The distance walked in the 6-minute walking test of
the patients sel ected significantly improved fromT1to T2
(314+111vs401+ 117 meters, P<0.0001).

After afollow-up of 24.7 £ 2.9 months, 17 (55%) pa-
tientsdied (groupA), 11 (65%) inthefirst 12 monthsof fol -
[ow-up. The comparison between groupsA and B showed a
differenceintheevolutionary behavior only inthedigit span
test (tab. I1).

Thelogisticregression anaysisincluded the cogniti-
vevariablesand therenal function data. Thismultivariate

Table | - Characteristics of the population
Group A (n=17) Group B (n=14) Tota
(n=31) P

Malesex n (%) 12 (70.6) 10 (71.4) 22 (71.0) 1.000
Etiology

Ischemic n (%) 6 (35.3) 8 (57.1) 14 (45.2) 0.224
Hypertensive n (%) 8 (47.1) 6 (42.9) 14 (45.2) 0.815
Chagasic n (%)

Dyslipidemia n (%) 2 (12.5) 2 (14.3) 4(133) 1.000
Diabetes n (%) 8 (47.1) 4 (286) 12 (38.7) 0.293
Age (years) 68.1+ 7.6 67.1+53 676+ 65 0.648
Ejection fraction (%) 378+6.8 372+ 47 375+59 0.779
Sodium (mEg/L) 136.4 + 4.2 1385+ 3.9 137.3 + 414 0.170
Potassium (mEg/L) 453 + 047 442 + 0.59 449 + 0.52 0.570
Urea (mg/dL) 721+ 253 555+ 156 649+ 229 0.037*
Creatinine (mg/dL) 162+ 034 132+033 1.49 £ 0.36 0.024*
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Table Il - Evolution of the cognitive and functional performance according to the occurrence of death
Variation between T1 and T2 Group A (n=17) Group B (n=14) P
Digit span forward (score) -02+14 13+13 0.011
Digit symbol (score) 27+48 4746 0.250
Letter cancellation (score) 101+ 116 128 + 133 0.556
Trail making B (score) -53+278 - 36.7 £ 1055 0.297
6-minute walking test (m) 673+ 522 121 + 107.4 0.130

model confirmedthat the only predictivevariable of death
wasthedifferenceinthedigit span score between moments
T1andT2(P=0.015).

Using the ROC curve, thedifferenceinthedigit span
scorebetweenthemoments T1 and T2 wasdefined as0.75;
thisvalue had the greatest accuracy to predict death, witha
relativerisk of 8.13(95% confidenceinterval: 1.6—40.8). The
survival curve, according to theimprovement inthescore,
showedthedifferenceinevolution(fig. 1).

Discussion

To our knowledge, thisisthefirst study correlating
evolution of cognitive performanceand mortality intheel-
derly with advanced heart failure.

Compared with ours, the SOLVD study 8 assessed
younger patientswith lessadvanced heart failure and bet-
ter performanceondigit span (score; 10.0+ 2.6). Ontheother
hand, Bornstein et al °, studying younger patients (mean
age of 45 years) before undergoing heart transplantation,
found aperformanceonthedigit spantest similartothatin
our study (scoreof 4.4+ 1.2). Newman et a °, studying a
group of patientswith atherosclerotic coronary disease but
no heart failurebeforemyocardial revascularization (mean
ageof 61 years), reported thescoreof 7.3+ 2.3.

Thesurvival curve showed that most deathsoccurred
withinthefirst year after hospitdization; later on, thecurves
of thegroupswith and without cognitivedeficit became pa-
rallel. Therefore, the association of cognitive dysfunction
and prognosisshould occur closeto hospital dischargeand
not in the long run. Our study was not designed to clarify
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Fig. 1 - Probaility of survival according to the differencein the digit span score
betweenthemomentsT1and T2.

whether cognitive performanceisacause of worse evolu-
tion or aconsequence of more severe heart disease; howe-
ver, some hypotheses may be elaborated.

Thecorrelation between worse cognitive performan-
ceandclinica evolution may reflect themarked hemodyna-
micimpairment of cerebral blood flow, not only global, but
also regional. In an unpublished study carried out by our
group, we observed that elderly patients with advanced
heart failurehave changesinregional flow, particularly in
theareasrelated to cognition. Ontheother hand, theelderly
may have worse cognitive performance dueto changesin
cerebral vascularization, which canreflect alower degreeof
adaptation of thesystemiccirculationto heart failure.

Thepresenceof poorer cognitive performance, howe-
ver, couldimpair evolution, asadherencetothemedicamen-
toustreatment decreased. | nagreement withthis, theatten-
tional deficit evaluated ondigit spanisin accordancewith
thishypothesis.

Renal function, assessed based on ureaand creatinine
levels, has been correlated with the occurrence of death
through bivariate analysis. In fact, uremiamay influence
cognitive performance, and patientswith severerenal failu-
rewereexcluded fromthestudy. I n addition, through multi-
variateanalysis, cognitive performancewascorrelated with
mortality independently of renal function.

Itisworthnoting that, inour sample, thesurviving pa-
tientshad improved cognitivefunction abovealevel of per-
formance similar to that in the group of the patientswho
died, emphasizing that reversibility of thecognitiveimpair-
ment deficit correlated with abetter evolution. Inaddition,
the correlation of the evaluation using the digit span test
andfatal evolutionwasmarkedly significantand had arela-
tiverisk of 8.13. Thelargeconfidenceinterval reflected the
relatively small sizeof the sample; however, intheworst of
cases, therdativerisk was 1.6, stressing the hypothesi sthat
cognitiveimpairment i sassociated with aworse prognosis.

Our findings confirm that the elderly with advanced
heart failurehaveamarked reductionin performancein cog-
nitive tests, stressing the usefulness of specific testsin
these patients. The cognitiveimprovement observedin so-
me patientsafter compensation may haveresulted fromthe
improvement in cardiovascular, hemodynamic, and clinical
conditions, afact that may haveresulted in abetter evolu-
tion. Thispossibility could not be confirmed inthisstudy.

Our samplewaslimited by exclusion factors, such as
theimpossibility of walking, thereductioninvisual acuity,
and depression, which arevery frequentincritically ill, el-
derly patientswith comorbidities(eg, diabetesmellitus). The
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patientswho died during the period of 6 weekswerenot as-
sessed. Although our samplewasrdatively small (n=31), the
number of deaths (17) wassufficient toreducetypel error.

Our sample comprised patientswith functional class
IV heart failure, which doesnot allow usto extrapol ate our
findingsto patientswith milder disease.

Thehighincidenceof illiteracy, most frequently func-
tiond illiteracy, inour elderly population may haveinfluen-
ced the results of the cognitive tests, although the design
of thestudy, which compared 2 momentsinthesamepatient,
may havereduced thisinfluence.

Arq Bras Cardiol
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In conclusion, in the elderly with advanced heart
failure, thelack of improvement in cognitive performance
measured with the digit span test correlates with a poorer
evolution mainly intheshort run.
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