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LONG-TERM TRENDS IN THE INCIDENCE OF AND SURVIVAL
WITH HEART FAILURE

DarmieL Levy, M.D., SanisH KEncHalaH, M.D., Marmin G. Larson, 5.0., Emeua J. BEnoarin, M.D., Sc.D.,
MicHELLE J. Kupka, MA., Katon K.L. Ho, M.D., Joanne M. Muraemo, M.D., ano BamacHanoran S, Vasan, M.D.

Conclusions
Over the past 50 years, theincidence of heart failure has declined among

women but not among men, whereas survival after the onset of heart
failure hasimproved in both sexes. Factors contributing to these trends

need further clarification.
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Heart Faillure— An Epidemic of Uncertain Proportions

Will the Epidemic of Heart Failure Continue?

Projected population demographicsclearly indicate a progressiveincreasein the
segment of the U.S. population that is65 yearsof age or older. Given the high
Incidence of heart failurein personsin thisage category, only a dramatic decreasein
Incidence or a decreasein survival after heart failure, commensurate with the changes
In population demographics, could prevent further increasesin the number of persons
with heart failurein this country. Survival after heart failure appearsto be
Increasing, not decreasing, and the lack of convincingevidence that the incidence of
heart failure has decreased sincethe 1970sin men or in women suggeststhat thereis
little hopefor an imminent end to the heart failure epidemic. Indeed, thesedata
under scor e the complexity of the epidemic and our inability to under stand with
confidence whether — let alone why — the epidemiology of heart failureis changing.
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Trends in Heart Failure Incidence and
Survival in a Community-Based Population

Table 1. Temporal Trends in the Age-Adjusted Incidence of Heart Failure

1979-1984 1985-1990

1991-1995 1996-2000

Pen
Incidence per
100000 (95% Cl)

360 (323-306) 390 (354-425)

375 (340-4007 383 (351-415)

RR 95% CI 1.00 1.07 (0.94-1.22]

1.01{0.828-1.15)  1.04(0.22-1.18)

VWormen
Incidence per

284 (260-307) 292 (270-315)
100000 (95% Cl)

L o T T BIs 7 S T T T K T
S (2a8-2820 S5 (202-33538)

RR 95% CI 1,00 1.04 {0.93-1.16)

0,93 (0.83-1.05)

111 (1.00-1.24)

Abbreviations: Cl, corfidence interval: RR, relative risk.

JAMA, 200 202 244- 350
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Trends in Heart Failure Incidence and
Survival in a Community-Based Population

Table 3. Mortality Estimates After Onset of Heart Failure Amaong Men and "Women Aged 75
Y ears”

Mortality, % (95% CI)

I |
1979-1984 1965-1980 1991 -1995 1996-2000

A0 Day
fA=r 9 7-100) = 7 (5-9) 5 i5-7)

Warmen 4 (3-8 4 (3-8 4 (5-5) 4 i5-4)
1 Year
hA=r S0 (2733 26 (2E-25 25 (22-25) =1 115-24)
Warmen 20 (158-22) 190 {17-21) 20017-22) 17 (14-1%0)
5y ear

TR FE (5] 55 S0 (BAH-63) 28 (5E-52) S0 i45-54)

Warnen 1 47-55) A0 (4 B-54) A2 (47 -56) 46 (42-51)

Abbreviation: Cl, confcence intarval,
*Tha mean age of the cohortwas 75 yaars,

JAMA, 200 202 244- 350



ORIGINAL INVESTIGATION

Incidence and Prevalence of Heart Failure
in Elderly Persons, 1994-2003

Lesley H. Curtis, PhD; David |. Whellan, MD, MH5; Bradley G. Hammill, M5; Adrian F. Hemandez, MD, MHS;
Kevin |. Anstrom, PhD); Alisa M. 5hea, MPH; Kevin A. Schulman, MD

Backgreund: Recent analyses have presented conflict-
ing evidence regarding the incidence and prevalence of
heart failure in the United States. We sought to estimate
the annual incidence and prevalence of heart failure and

associated survival in elderly persons from January 1,
1004, through December 321, 2003,

Methods: We conducted a retrospective cohort study
of 622 780 Medicare beneficiaries 65 years or older who
were diagnosed as having heart failure between 1994 and
2003, The main outcome measures were incidence and
prevalence of heart failure and survival following a heart
failure diagnosis.

Reswhts: The incidence of heart failure declined from 32
per 1000 person-years in 1994 to 20 per 1000 person-
yvears in 2003 (P<2.01}. Incidence declined most sharply
among beneficiaries aged 80 to 84 vears (from 57.5 to

48.4 per 1000 person-years, P <2 .01 ) and increased slightly
among beneficiaries aged 65 to 69 years (from 17.5 to
19.3 per 1000 person-years, F<I.01}). Although risk-
adjusted mortality declined slightly from 1994 1o 2003,
the prognosis for patients diagnosed as having heart fail-
ure remains poor. In 2002, risk-adjusted 1-year mortal-
ity was 27.5%, more than 3 times higher than for age-
and sex-matched patients.

Condusions: Although the incidence of heart failure has
declined somewhat during the past decade, modest sur-
vival gains have resulted in an increase in the number of
patients living with heart failure. ldentifying optimal strat-
egies for the treatment and management of heart failure
will become increasingly important as the size of the Medi-
care population grows.

Arch Interm Med. 2008;168{4)4158-424




Table 1. Incidence of Heart Failure in the Medicare 5% Sample by Sex and Year?

Year

I 1
Sex 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Female 26 941 26 390 25373 25109 23775 22 542 23 541 21739 22 664 22 981

(29.2) (29.1) (28.7) (29.3) (28.5) (27.5) (27.5) (26.0) (26.5) (26.4)
Male 19317 18 572 17 926 18030 17125 15820 16283 16128 16459 17 288

(36.8) (35.9) (35.5) (36.7) (36.0) (33.6) (34.3) (32.9) (32.2) (32.9)
Total 46 258 44 962 43299 43139 40900 38362 39824 37 867 39123 40 269

(32.2) (31.8) (31.4) (32.3) (31.5) (30.0) (30.3) (28.8) (28.9) (29.1)

aData are given as number (rate) unless otherwise indicated. Rates shown are age adjusted per 1000 person-years. P << .01 across years for females, males,

and the total group.
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Tahle 3. Prevalence of Heart Failure in the Medicare 5% Sample by $ex and Year®
Yaar
Sox ' 1904 1005 1006 1997 198 1900 2000 2001 2002 2003
Famale 86450 04 726 101 024 105 932 109 381 111 230 113068 114503 116712 119 485
(86.3) (84.0) (100.4) {105.8) (100.7) (112 4) i114.4) (114.4) (114.8) (115.1)
Mala 53 90 58 456 2520 BR300 Fi 042 70485 72143 TA4TT 76378 78709
(35.4) (102.7) (110.4) {117.1) (122.6) (125.6) (127.0) (128.3) (128.2) (120.2)
Todal 130840 153 182 163544 172 241 178373 181 BUS 185 201 188770 {03108 107104
(89.9) (97.9) (104.4) {110.3) (114.9) (117.8) (119.0) (120.1) {120.2) (121.0)

AData ara given as numbar (rata). Rates shown are par 1000 aligible Medicara baneficiaries. P01 for famales, males, and the ovarall group for all years.
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Table 4. Mortality After Onset of Heart Failure by Year of Incidence

Year
F
Morality r 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 ' Value
30 d
Unadjusted, % 12.4 125 125 1.7 115 116 116 116 115 11.7 = 0
Risk adjusted, % 122 123 12.3 1.7 11.7 1.7 11.8 11.6 11.5 11.5 <.
(95% CIy2 (11.9-124) (12.0-128) (120-128) (1141200 (11.420) (1141200 (11.5121) (113120 (112119 (11.211.8)
SMR 19.1 183 194 17.3 17.0 17.1 17.7 16.9 17.1 17.9
Ty
Unadjusted, % 28.9 289 29.0 28.2 276 281 278 27 8 276 NA <01
Risk adjusted, % 289 287 28 7 28.2 279 282 28 1 277 27.5 NA <01
(95% CI)2 (28.5-203) (28.3-291) (28.3-291) (&7.8-280) (275-284) (27.8-286) (2V0-2085) (&7.3-28.2) (&71-27.9)
SMR 24 314 34 3.3 3.2 3.3 3.2 33 33 NA NA
oy
Unadjusted, % 64.0 634 63.7 626 62.1 NA NA NA NA NA A
Risk adjusted, % 64.2 634 635 62.5 62.2 NA NA NA NA NA A
(95% CI)2 (637-646) (63.0-638) (631-64.0) (B621-63.0) (61.7-626)
SMR 1.7 1.7 1.7 1.7 1.7 NA NA NA NA NA NA,

Abbreviations: CI, confidence inferval; NA, data not applicable; SMA, standardized mortality ratio,
4 Adjusted for age at incidence, race/ethnicity, sourcs of diagnosis, coronary heart disease, hyperiension, cerebrovascular disease, dementia, chronic obstructive pulmonary

disease, diabetes mellitus, peripheral vascular disease, Kidney disease, and metastatic disease.
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Table 2. Characteristics of Patients With Incident Heart Failure in the Medicare 5% Sample, 1994-20032

Year
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 I P
Characteristic (n=46258) (n=44962) (n=43299) (n=43139) (n=40900) (n=38362) (n=38824) (n=37867) (n=39123) (n=40269) Value
Age, mean (SD), y 784(78) 784(78) 784(79) 784(79) 784(79) 785(80) 784(79) 783(79) 784(8.0) 784(8.0) 1
Female sex 58.2 58.7 58.6 58.2 581 58.8 58.1 57.4 57.9 571 <.01
Race/ethnicity?
Black 8.6 8.6 8.7 8.6 83 8.6 8.7 9.0 8.8 8.9 <.01
White 89.1 88.5 88.1 88.2 87.9 87.6 88.0 87.6 876 87.2
Other 0.8 1.0 1.1 0.6 11 11 0.7 0.6 05 0.6
Unknown 15 2.0 2.1 2.6 2.7 27 2.6 2.8 3.2 3.2
Source of diagnosis?
Inpatient 68.4 68.3 68.3 66.4 65.4 66.7 65.9 66.1 66.3 67.6 =1k
Outpatient 315 31.6 31.6 335 34.6 33.2 34.0 33.8 336 32.3
Both on same day 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 01 0.1
Comorbid illness
Cerebrovascular 259 27.3 28.1 29.3 297 304 305 31.2 317 32.3 <.01
disease
Chronic 391 394 40.4 414 417 424 427 43.8 453 46.3 <.01
pulmonary
disease
Coronary heart 62.6 62.6 63.0 63.3 63.5 63.4 63.7 63.5 64.2 64.4 <.01
disease
Dementia 8.9 9.6 10.1 10.8 10.8 1.3 11.2 12.1 121 121 <.01
Diabetes mellitus 7.7 28.2 28.6 60.4 314 32.3 33.9 35.1 36.1 374 <.01
Hypertension 64.5 67.0 69.6 72.3 742 76.3 78.3 80.6 82.9 84.5 <.01
Kidney disease 8.7 9.0 9.3 9.8 9.8 104 115 12.8 135 14.8 <.01
Metastatic disease 47 47 4.8 49 48 45 44 4.5 44 45 <.01
Peripheral vascular 25.1 26.3 27.3 28.1 28.0 28.0 28.3 29.2 30.3 31.9 <.01
disease

4Data are given as percentages unless otherwise indicated.
bpercentages may not total 100 because of rounding.
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In the Worcester Heart Failure Study,11-12 the total death rates were high throughout the 5-year
follow-up period among patients discharged after hospitalization for decompensated heart failure
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Goldberg, R. J. et al. Arch Intern Med 2007;167:490-496.
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Life expectancy of elderly and very elderly patients
with chronic heart failure

Andrew Owen, FRCP, PhD Canterbury, UK

Introduction The survival of patients with chronic heart failure is typically reported as a comparison of different groups
of patients using the hazard ratio from o Cox proportional hozards analysis. The absclute survival is generally neglectea.
Furthermore, attention is often focused on relatively young patients although chronic heart failure largely affects older
patients. The present study was undertaken to defermine the life expectancy (o measure of absolute survival) of older patients
with chronic heart failure.

Methods Patients =75 years with chronic heart failure caused by impaired left ventricular systolic function who attended
an cutpatient clinic were included in the study. Follow-up commenced on August 1, 1993, and continued until September 30,
2005, when vital status was ascertoined. Mean survival time was colculated as o measure of life expectancy.

Results There were 210 patients included in the study. Mcle patients of mean age 80 years had a life expeciancy of
3.9 yeors {95% Cl 3.2-4.5), compared with that of 7 years for men in the general population of the same age. For female
patients of mean age 80 years, the life expectancy was 4.5 years (95% Cl 3.6-5.7), compared with 8.5 years for the general
population of women of the same age.

Conclusion The presence of chronic heart failure in older pafients results in an approximately 50% reduction in life
expectancy. {Am Heart ] 2006;151:1322.e1-1322.e4 )




Predictors of Postdischarge Death Rates*

Table 2. Predictors of Postdischarge Death Rates*

Predictor

0dds Ratio (95% Confidence Interval)

T
First 3 mo After Hospital

Discharge

First Year After
Hospital Discharge

1
Entire Follow-up
Period

Age group, ¥
55-64
65-74
75-84
=85
White race/ethnicity
Body mass indext
25-299
=30
Medical history
Anemia
Coronary heart disease
Chronic obstructive pulmonary

0.30 (0.13-0.70)
1.06 (0.60-1.87)
1.17 (0.67-2.04)
1.55 (0.88-2.74)
1.82 (0.99-3.36)

0.79 (0.59-1.05)
0.55 (0.40-0.77)

1.03 (0.78-1.36)
1.13 (0.89-1.45)
1.19 (0.94-1.52)

0.83 (0.49-1.39)
1.08 (0.69-1.69)
1.49 (0.97-2.29)
2.11(1.35-3.29)
1.68 (1.10-2.55)

0.85 (0.68-1.07)
0.59 (0.46-0.75)

1.20 (0.95-1.50)
1.08 (0.89-1.31)
1.39 (1.15-1.69)

1.27 (0.80-2.01)
2.09 (1.37-3.18)
3.61 (2.39-5.45)
6.27 (3.94-10.00)
1.49 (1.01-2.17)

0.72 (0.54-0.95)
0.62 (0.47-0.82)

1.27 (0.93-1.73)
0.93 (0.73-1.19)
1.97 (1.53-2.54)

disease
Diabetes mellitus 1.06 (0.82-1.36) 1.01 (0.83-1.24) 1.06 (0.83-1.35)
Hypertension 0.77 (0.61-0.99) 0.84 (0.69-1.02) 1.00 (0.79-1.28)
Peripheral vascular disease 0.76 (0.55-1.06) 0.92 (0.72-1.18) 1.42 (1.02-1.97)
Renal disease 1.22 (0.89-1.67) 1.23 (0.95-1.58) 1.13 (0.80-1.61)
Stroke 1.40 (1.04-1.90) 1.09 (0.85-1.41) 1.49 (1.04-2.13)
Heart failure 1.04 (0.77-1.40) 1.26 (1.00-1.59) 2.20 (1.72-2.83)
Laboratory values, mean
Serum urea nitrogen, mg/dL 1.02 (1.01-1.03) 1.02 (1.01-1.03) 1.02 (1.01-1.03)
Creatinine, mg/dL 0.85 (0.72-1.00) 0.91(0.81-1.01) 1.06 (0.93-1.21)
Sodium, mEq/L 1.00 (0.98-1.02) 1.00 (0.98-1.02) 0.99 (0.97-1.01)
Hematocrit, % 0.99 (0.98-1.01) 0.99 (0.97-1.00) 1.00 (0.98-1.01)
Systolic blood pressure, mm Hg 0.98 (0.98-0.99) 0.99 (0.99-0.99) 0.99 (0.99-1.00)
Heart rate, beats/min 1.00 (1.00-1.07) 1.00 (1.00-1.01) 1.00 (1.00-1.01)
Signs or symptoms
Ghest pain 0.90 (0.69-1.18) 0.75 (0.61-0.92) 0.84 (0.66-1.07)
Dyspnea 1.52 (0.96-2.40) 1.19 (0.83-1.72) 1.96 (0.61-1.61)
Edema 1.20 (0.92-1.56) 1.21 (0.98-1.49) 1.38 (1.07-1.77)
Nausea or vomiting 0.86 (0.61-1.19) 0.84 (0.65-1.09) 0.89 (0.66-1.21)
Orthopnea 0.90 (0.70-1.14) 0.78 (0.65-0.95) 0.89 (0.71-1.13)
Generalized weakness 1.27 (1.00-1.62) 1.27 (1.04-1.55) 1.26 (0.96-1.64)
Weight gain 1.01 (0.67-1.52) 1.03 (0.75-1.43) 0.81(0.55-1.18)

Sl conversion factors: To convert serum urea nitrogen to millimoles per liter, multiply by 0.357; to convert creatinine to micromoles per liter, multiply by 88.4.
*Data are given as mean= SD or as percentage unless otherwise indicated and are from the Worcester Heart Failure Study.”"?
tGalculated as weight in kilograms divided by height in meters squared.

Goldberg, R. J. et al. Arch Intern Med 2007;167:490-496.
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Long-term Survival in Elderly Patients
Hospitalized for Heart Failure

14-Year Follow-up From a Prospective Randomized Trial

Bao C. Huynh, MD, PharmD; Aleksandr Rovner, MD; Michael W. Rich, MD

Background: The growing heart failure epidemic im-
poses a substantial burden on the US health care sys-
tem. The ability to accurately assess prognosis would al-
low clinicians to triage patients to appropriate therapy
and to plan the intensity of care following hospital dis-
charge.

Methods: A cohort of 282 elderly (mean+5SD age,
79.2+6.1 years) patients with heart failure were fol-
lowed for up to 14 years after enrollment in a prospec-
tive randomized multidisciplinary disease management
trial conducted from 1990 through 1994, Kaplan-Meier
survival curves were constructed to assess the probabil-
ity of survival during the follow-up period. A Cox pro-
portional hazards model was developed to identify in-
dependent predictors of long-term survival. C statistics
were calculated to assess the utility of the model for pre-
dicting mortality at 6 months, 1 year, and 5 years.

Results: During the 14-year follow-up period, 269 pa-
tients (95%) died and the median survival was 894 days.
Cox analysis identified 7 variables that were indepen-
dent predictors of shorter survival time: older age (haz-
ard ratio [HR], 1.14 per 5 years; 95% confidence inter-

val [CI], 1.03-1.26), serum sodium level less than 135
mEqg/L (HR, 1.67; 95% CI, 1.19-2.32), coronary artery
disease (HR 1.51; 95% CI, 1.16-1.95), dementia (HR, 2.02;
95% CI, 1.13-3.61), peripheral vascular disease (HR, 1.74;
95% CI, 1.20-2.52), systolic blood pressure (HR, 0.95 per
10 mm Hg; 95% CI, 0.92-0.98), and serum urea nitro-
gen level (HR, 1.20 per 10 mg/dL [3.57 mmol/L]; 95%
I, 1.12-1.29). C statistics [or the model were 0.84, 0.79,
and 0.75 at 6 months, 1 year, and 5 years, respectively.
A risk score for mortality was developed using the 7 in-
dependent predictor variables. One- year mortality rates
among patients with O to 1 (n=89), 2 to 3 (n=153), and
4 or more (n=37) risk factors were 9.09%, 22.2%, and
73.0%, respectively (P<2.001).

Conclusions: Among elderly patients hospitalized with
heart failure, median survival is about 2.5 years. How-
ever, there is considerable heterogeneity in survival, with
25% of patients dying within 1 year and 25% surviving
for more than 5 years. A simple 7-item risk score, based
on data readily available at the time of admission, pro-
vides a reliable estimate of prognosis.

Arch Intern Med. 2006;166:1802-1808
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Association between heart faillure and 6 months mortality in 995
hospitalized elderly patients according to group of frailty (Cox regression

analysis).
==

Crude? Adjustedb*
n/events RR (95% C.I.) RR (95% C.l1.)

(a) Not disabled nor demented

No Heart Failure 430/13 1.0 (ref.) 1.0 (ref.)

Heart Failure (NYHA 11I-IV) 60/9 4.1 (1.2-13.3) 4.1 (1.3-15.1)

(b) Disabled or demented

No Heart Failure 266/26 1.0 (ref.) 1.0 (ref.)

Heart Failure (NYHA 1lI-IV) 36/10 3.1 (1.3-7.4) 2.7 (1.1-6.7)

(c) Disabled and demented

No Heart Failure 137/35 1.0 (ref.) 1.0 (ref.)

Heart Failure (NYHA 11I-IV) 21/9 1.4 (0.3-5.9) 1.3 (0.3-5.6)

RR: relative Risk. C.I.: Confidence Interval.

*Risk factors for mortality found in bivariate analysis were: low albumin level (<3.5 g/dL), low serum cholesterol
(<160mg/dL), low hemoglobin level (<12 g/dl), high Acute Physiology Score (APS>3) and Charlson Index (8+)(heart
failure not included).

Test for trend of the crude and adjusted linear change of RR through gromqups of frailty: 2 p<0.014, and® p=0.005.
ozzini et al. Arch Intern Med, 2003
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ABSTRACT

PURPOSE:  Despite dramatic changes in hean failure management during the 1990s, little is known about the
national heart falure monality trends during this time peried. particularly among the elderly. The purpose of this study
was 1o determine temporal trends in outcomes of elderly patients with heart failure between 1992 and 1999
SUBJECTS AND METHODS:  We analyzed a national sample of 3957520 Medicare beneficiaries aged 63 years
or more who were hospitalized with heart tailure between 1992 and 1999, assessing temporal trends in 20-day and
l-year all<causemortality and 30-day and G-month all<ause hospital readmission. In nsk=adusted analyses, montality
and readnussion tor each vear between 1994 and 1999 were compared with the referent year of 1993

RESULTS:  Crude 30-day and l-yvear monality decreased slightly (range for 1992-1990: | [.0%-10.3% and
32.550-31 7%, respectively ). whereas 30-day and 6-month readnussion increased ( 10.29-13 8% and 354740 3%,
respectively). After risk adjustment, there was no change in 30-day mortality between 1993 and 1999 (eg, for 1999
vs 1993, odds ratio [OR] 101 95% conhidence nterval [CI]. 1L.OO-1.02). One-yvear mortality was lower in 1994
compared with 19932 (OR 091, 95% CL 090-092), but data from subsequent years suggested no continuous
unprovement after 1994 (1999 vs 1903 OR 0,93, 95% CL 0.92-0.94) Thirty-day readmission increased (1999 vs
1993 OR 109, 959 CL 1.O7-1.10), but there was no change in 6-month readnussion ( YU vs 1993 OR 100, B5%
CL 0.09-1.01),

CONCLUSION:  We found no substantial improvement in mortality and hospital readimission during the 1990
among elderly patients hospitalized with heart failure. These findings suggest that recent innovations in heart failure
management have not vet translated into better outcomes in this population. © 2046 Elsevier Inc. All rights reserved.

KEYWORDS: Heart failure: Health services research; Trends.
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Figure 1 Temporal trends in crude heart failure hospitalization
rates among Medicare beneficiaries from 1992 to 1999,
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Figure 2 Temporal trends in length of hospital stay and proportion of patients discharged to nursing facilities among Medicare
beneficiaries hospitalized with heart failure between 1992 and 1999,



Table 2

Trends in Crude and Adjusted Mortality Rates

Crude Mortality

Adjusted Mortality

&D (OR, 95% CI)
Year 30-day 1-year 30-day 1-year
1992 11.0 32.5 NA NA
1993 10.9 33.9 1.00 (referent) 00 (referent)
1994 10.6 31.7 0.99 (0.98-1.00) 91 (0.90-0.92)
1995  10.5 31.5 1.00 (0.98-1.01) 91 (0.90-0.92)
1996 10.3 31.4 0.99 (0.97-1.00) 91 (0.90-0.92)
1997  10.2 31.7 0.98 (0.97-0.99) 92 (0.92-0.93)
1998 10.2 31.8 0.99 (0.97-1.00) 93 (0.92-0.93)
1999 10.3 31.7 1.01 (1.00-1.02) 93 (0.92-0.94)

Table 3
Readmission Rates

Trends in Crude and Adjusted Hospital

Crude Hospital

Adjusted Hospital Readmission

LI = confidence interval; OR = odds ratio.

Readmission (%) (OR, 95% CI)
Year 30-day 6-month 30-day f-month
1992 10,2 35.4 NA NA
1993 11.6 36.9 1.00 (referent)  1.00 (referent)
1994 12.2  37.6 1.02 (1.00-1.03) 0.98 {0.97-0.99)
1095 12.6  38.2 1.02 {1.01-1.03) 0.96 (0.95-0.97)
1996 12.8 38.7 1.03 (1.01-1.04) 0.96 (0.95-0.97)
1997 13.3 39.3 1.06 (1.04-1.07) 0.97 (0.97-0.98)
1998 13.6  40.1 1.08 {1.07-1.09) 1.00 (0.99-1.01)
1999 13.8  40.3 1.09 {1.07-1.10) 1.00 (0.99-1.01)

LI = confidence interval; OR = adds ratio; HA =

not available,




Heart Failure

Mortality and Morbidity Remain High Despite Captopril
and/or Valsartan Therapy in Elderly Patients With Left
Ventricular Systolic Dysfunction, Heart Failure, or Both
After Acute Myocardial Infarction
Results From the Valsartan in Acute Myocardial Infarction Trial (VALIANT)

Harvey D. White, DSc, FCSANZ; Philip E.G. Aylward, MD., FCSANZ: Zhen Huang, MS5S;
Anthony J. Dalby, MB: W. Douglas Weaver, MD; Stale Barvik, MD:
José Antomio Marin-Neto, MD, PhD; Jan Murin, MD, PhD; Rolf O. Nordlander, MD;
Wiek H. van Gilst, PhD: Faiez Zannad, MD, PhD; John J.V. McMurray, MD- Robert M. Calitf, MD:,
Marc A. Pfeffer, MD, PhD; for the VALIANT Investigators

Backgroumd—The elderly constitute an increasing proportion of acute myocardial infarction patients and have
disproporticnately high mortality and morbidity. Those with heart failure or impaired left ventricular left ventricular
function after acute myocardial infarction have high complication and mortality rates. Little is known about outcomes
with contemporary therapies in these patients.

Methods and Resulfs—The Valsartan in Acute Myocardial Infarction Trial (VALIANT) randomized 14 703 patients with
heart failure and/or left ventricular ejection fraction <40% to receive captopril, valsartan, or both. Mortality and a
composite end point, including cardiovascular mortality, readmission for heart fallure, reinfarction, stroke, and
resuscitated cardiac arrest, were compared for the age groups of <65 (n=6988), 65 to 74 (n=4555), 75 to 84 (n=2777),
and =85 (n=383) years. With increasing age, 3-year mortality almost quadrupled (13.4%, 26.3%, 36.0%, and 52.1%,
respectivel vy, composite end-point events more than doubled (25.2%, 41.0%, 52.3%. and 66.8%). and hospital
admissions for heart failure almost tripled (12.0%, 23.1%, 31.3%, and 35.4%). Outcomes did not differ between the 3
study treatments in any age group. Adverse events associated with captopril and valsartan were more common in the
elderly and in patients recelving combination therapy. With increasing age, use of aspirin, B-blockers. and statins
declined, and wse of digoxin, calcinm-channel blockers, and non—potassium-sparing divretics increased. On 3-year
multivariable analysis, each 10-vear age increase was associated with a hazard ratio of 1.49 (95% CI, 1426 to [L55T;
P=0.0001) for mortality and an odds ratio of 1.38 (95% CI, 1.31 to 1.46; P=<0.0001) for readmission with heart failure.

Conclusions—Outcomes remained poor in elderly patients with heart failure and/or impaired left ventricular systolic
function after acute myocardial imfarction, although most received B-blockers and all received an ACE inhibitor and/or
an angiotensin receptor blocker. Better therapies and increased use of aspirin, B-blockers, and statins are needed in this
important and increasing patient group. (Cireulafion. 2005;112:3391-3399, )

Key Words: aging m angiotensin-converting enzyme nhibitors m captopril m myocardial infarction m valsartan



ORIGINAL INVESTIGATION

The Complexity and Cost of Drug Regimens
of Older Patients Hospitalized With Heart Failure
in the United States, 1998-2001

Frederick A. Masoudi, MD, MSPH; Charles A. Baillie, MD; Yongfei Wang, MS; W. David Bradford, PhD;
John F. Steiner, MD, MPH; Edward P. Havranek, MD; JoAnne Micale Foody, MD; Harlan M. Krumholz, MD, SM

Background: Polypharmacy—the concurrent prescrip-
tion of multiple medications—is a salient consideration
in the care of older patients with heart failure. Little is
known, however, about the complexity and financial bur-
den of medical therapy in this population.

Methods: This is a study of the chronic medications pre-
scribed at hospital discharge to patients 65 years or older hos-
pitalized for heart failure in 2 cohorts separated by 27 months
(April 1998-March 1999 n=31602; July 2000—June 2001,
n=30774). Three utilization measures were assessed: the
number of drugs, the estimated number of doses per day,
and the estimated annual costs using the same cost standard
(2003 average wholesale prices) for both samples. Utiliza-
tion associated with population characteristics and between
time frames was assessed in multivariable models.

Reswvlts: In 1998-1099, the mean number of drugs was
6.8, representing 10.1 doses daily at a cost of $3142/y,

increasing to 7.5 drugs, 11.1 doses daily and $3823/y in
2000-2001 (P<.001 for all comparisons). After adjust-
ment, the number of drugs increased by 12% and costs
by 24% between samples. Factors associated with greater
r:u:-11'11.11#::5«:11}F and cost included diabetes (1.6 additional
drugs and $1094/y additional cost), prior revasculariza-
tion (1.3 drugs, $1154/y), and chronic lung disease (1.2
drugs, $814/y). Younger age and white race were also as-
sociated with more drugs and higher costs.

Conclusions: The drug treatment of older patients
with heart failure is characterized by rapidly increas-
ing complexity and cost. Efforts should be directed
toward optimizing the complex drug regimens of
elderly patients with heart failure and multiple comor-
bidities.

Arch Intern Med. 2005;165:2069-2076
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Heart Fallurein elderly

Diastolic vs systolic HF

Atria fibrillation

Polypharmacy and drug interactions
Poor Compliance

Evaluation of symptoms and quality of life (influenced
by frailty and comorbidities)

Social and economic 1ssues



Eta lpertensione arteriosa sistemica
Fattori genetici » Ipercolesterolemia
Fattori ambientali Diabete mellito

Alterazioni endoteliali
Angiopatia amiloidea

Aterosclerosi

SCOMPENSO CARDIACO

Ridotta gittata Ipoperfusione
Ipotensione Infarti lacunari
Ridotta reattivita vascolare Stress ossidativo

DEFICIT COGNITIVO

Meccanismi patogenetici del decadimento cognitivo nei soggetti
affetti da scompenso cardiaco.
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Frazione d’'eiezione ventricolare sinistra (%)

Distribuzione dei punteggi del MMSE in rapporto alla percentuale di
frazione d’eiezione ventricolare sinistra. La linea di regressione descrive
una equazione cubica che meglio si adatta alla correlazione fra le due
variabili. L’analisi di regressione indica un significativo decremento del

punteggio del MMSE per valori di frazione d’eiezione inferiori al 30%.
(Zuccala et al, 1997)



Relationship between MMSE score and cardiac rhythm

Crude association Adjusted association

B 95% CI P B 95% CI P
Age (years) -0.16 -0.22 to -0.09 <.0001 -0.09 -0.15t0-0.03 .004
Gender (female) 0.28 -0.52 to 1.09 49 -0.14 -0.891t0 0.60 .70
Education -0.20 -0.15t0 0.21 54 -0.19 -0.16t0 0.18 .61
GDS score -0.22 -0.33t0-0.12 .0001 -0.17 -0.27 to -0.06 .0005
IADL -0.47 -0.61t0-0.32 .0001 -0.28 -0.12t0-0.22 .002
APACHE I -0.11 -0.23t00.01 .063 -0.04 -0.15to 0.07 51

Sabatini T, Frisoni GB, Barhisoni P, Bellelli G, Rozzini R, Trabucchi M.
J Am Geriatr Soc. 2000 Nov;48(11):1539



Depression and Negative Ovikomes
in Patiecnts With Heart Failure

¢ read with interest the artcle by Sullivan

et all on depression-related costs i heart

latlure care. In our |"I‘L"-'II.'II.I‘_'- data |"l.l|'l-
lished in the ARCHIVES regarding the rate of hospial-
ization in patients with heart fatlure with or without
depression.? we found a higher risk not only for mor-
talitv but also for health services use (e, rehospitaliza-
tion ! an the st group compared with the second
aroup.

The direct association between depression and
negative outcomes i patients with somatic discases
supports the importance of performing mtervention
studies with antidepressants, Previous and recent data
suggest a positive Tole of depression treatment in modi-
fving relevant chinical outcomes.”

The problem is to understand il depressionis a co-
morbadiey, the clinical relevance of which could be un-
masked ormcreased by the somatic event, or a psychic
svmptom marker of frailty revealing the laclk of compe-
tenice toward a distressbul event. In the hrst case the
treatment could be ellective in reducing negative out-
comes, i the second, unuselul or negative.

Fenzo Bozsm, MD
Marco Trabucein, MD

Brescia, Tialy



Associlation of groups of risk with 6-month
mortality in hospitalized elderly patients

A B

N/events RR 95% C.I. RR 95%
co.
No HF and no depression 353/14 1.0 Ref. 1.0 Ref.
No HF and yes depression 361/23 1.9 0.9-4.0 1.8 0.8-
4.3
Yes HF and no depression 4717 3.2 1.0-10.3 3.1 1.0-
10.4
Yes HF and yes depression 39/8 6.9 2.6-18.3 5.8 2.1-
16.6
Disability in BADL 143/22 2.8 1.6-4.9 2.2 1.1-
4.6
Serum albumin (<3.5 g/dl)112/16 2.4 1.3-4.4 2.0 0.9-4.1
APACHE (APS score >5) 76/14 3.3 1.7-6.2 2.3 1.1-5.0

A: crude analysis. B: adjusted for potential confounders (disability, serum albumin, and APACHE)
RR: risk ratio. C.I.: confidence interval.

Variables failing to qualify for enterifd@&&Z iR amadaEtBEston FdsQMeBagb RRidGsntid - A st Nt Mt 4L0R02)-

(Hem<8g/dl), diabetes mellitus, COPD, and Gl diseases.
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Luigi Trojano Cognitive impairment: a key feature
Raffaele Antonelli Incalzi . . .

Domenico Acanfora of congestive heart failure in the elderly

Costantino Picone

Patrizia Mecocci

Franco Rengo

the CHF Italian Study Investigators
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Fig.1 Prevalence of cognitive dysfunction, defined as a subnormal score in at
least three neuropsychological tests, in patients grouped according to whether
they had none or 1, 2 or 3 of the followingindependent correlates of the outcome:
being in Il or [V NYHA CHF dass, scoring higher than 11 points on GD5, having hy-
pertension




Congestive heart failure and Alzheimer’s
disease

M. Cristina Polidori**, Elena Mariani*, Patrizia Mecocci* and Gereon Nelles*

. *Unit of Cognitive Frailty, Neurology Outpatient Clinic Dr. Nelles, Cologne, Germany
Institute of Biochemistry and Molecular Biology |, Heinrich-Heine University, Disseldorf, Germany
*Institute of Gerontology and Geriatrics, University of Perugia, ltaly

The increase in average life expectancy is resulting in an increasing prevalence of major
invalidating illnesses, such as cardiovascular disease and dementia. Congestive heart failure
(CHF) is a chronic, progressive disease representing the advanced stage of cardiac illnesses.
Cognitive impairment is known to be a frequent feature of CHF patients. The epidemiologic
pictures of mild cognitive impairment (MCl), Alzheimer’s disease (AD) and CHF are predicted to
waorsen with the demographic expansion of the elderly population. Nevertheless, there has been
little structured research on cognitive impairment in patients with CHF. This is unfortunate not
only because CHF is the leading cause of hospitalization in the elderly and a leading cause of
disability and death, but also for important clinical and socioeconomic implications including
those related to comorbidity in advanced age and the need to early detect factors which may
precipitate the conversion of MCI to AD. In this review, several aspects of the role of CHF in
cognitive fmlua irment are evaluated. Owing to the lack of studies focusing on CHF in AD, the
P.Eifhﬂph}f.‘ifﬂ ogy of cardiac failure in cognitive impairment is addressed in light of ’Pu&'sff':-.l'e
preventive strategies against the onset of AD. These include prevention of oxygen radical and
peroxynitrite production, supplementation of nitric oxide (NO) donors, as well as the
achievement of an adequate antioxidant supply, better if obtained with a targeted and
individualized nutritional appmar_'h. A systematic neuropsychologic testing of older patients with
heart failure is to identity those with early cognitive impairment and promptly establish
tracditional therapies such as angiotensin converting enzyme (ACE) inhibitors, digoxin or p-
blockers. The neuropsychologic assessment in CHF patients is also fundamental to disclose
conditions potentially favoring the onset of cognitive impairment such as depression. Finally,
management schemes should include exercise training programs as well as patient and caregiver
education. [Neurol Res 2006: 28: 588-594]

Keywords: Congestive heart failure; Alzheimer’s disease; cognitive impairment



ORIGINAL INVESTIGATION

Factors Identified as Precipitating Hospital Admissions
for Heart Failure and Clinical Outcomes

Findings From OPTIMIZE-HF

Gregg C. Fonarow, MD; William T. Abraham, MD; Nancy M. Albert, RN, PhD; Wendy Gattis Stough, PharmD;,
Mihai (_?.i:{'.-u';:hfuu'{_ MD; Barry H. Greenberg, MD; Christopher M. O"Connor, MD; Karen Pieper, MS:

Jie Lena Sun, MS; Clyde W. Yanc

Background: Few studics have examined lactors iden-
tified as contributing to heart failure (HF) hospitaliza-
tion, and, 1o our knowledge, none has explored their re-
lationship to length of stayv and mortality. This study
evaluated the association between precipitating factors
identified at the time of HF hospital admission and sub-
sequent clinical outcomes.

Methods: During 2003 to 2004, 259 US hospitals in
OPTIMIZE-HF submitted data on 48 612 patients, with :
prespecified subgroup of at least 10% providing 60- 1o QD.-
dav follow-up data. 1dentifiable factors contributing to HF
hospitalization were captured at admission and included
ischemia, arrhvthmia, nonadherence to diet or medica-
tions, pneumonia‘respiratory process, hvpertension, and
worsening renal function. Multuvariate analvses were per-
formed for length of stay, in-hospital mortality, 60- to 90-
day follow-up mortality, and death/rehospitalization.

Resvlrs: Mean patient age was 73.1 years, 52% of pa-
tients were female, and mean ejection fraction was 39.0%.
Of 48612 padents, 29814 (61.3%) had 1 or more pre-
cipitating factors identified, with pneumonia‘respiratory

v, MD; James B. Young, MD: for the OPTIMIZE-HF Investigators and Hospitals

process (15.3%), 1schemia (14.79%), and arrhythmia
(13.5%) being most frequent. Pneumonia (odds ratio, 1.601,
1schemia (1.207, and worsening renal function (1.48) were
independently associated with higher in-hospital mortal-
iy, whereas uncontrolled hvpertension (0.74) was asso-
clated with lower in-hospital mortality. Ischemia (1.52)
and worsening renal functaon (1 46) were associated with
a higher risk of follow-up mortality. Uncontrolled hyper-
tension as a precipitating factor was associated with lower
postdischarge death/rehospitalization (hazard ratio, 0.71).

Conclusions: Precipitating factors are frequently iden-
tilied in patients hospitalized for HF and are associated
with clinical outcomes independent of other predictive
variables. Increased attention to these factors, manv ol
which are avoidable, is important in optimizing the man-
agement of HE.

Trial Registration: clinicaltrials gov Identilier:
NCTOO344513

Avch Intern Med 2008 168(8 1:847-854
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Figure. Unadjusted in-hospital mortality rates by precipitating factors for heart failure admission. ACSs indicates acute coronary syndromes.

Table 2. Precipitating Factors and Multivariate Risk-Adjusted In-Hospital Clinical Outcomes

In-Hospital Mortality

No. of Adjusted Length I Adjusied Odds Ratio !
Factor Patients of Stay Ratio P Value (95% Confidence Interval) P Value
Ischernia‘acute coronary syndrome 7155 0.99 22 1.20 (1.03-1.40) .02
Arrhythmia 6552 1.04 <. 001 0.85(0.71-1.01) 07
Nonadherencs to diet 2504 0.96 01 0.69(0.48-1.00) 05
Uncontrolled hypertension 5220 0.96 <. 001 0.74 (0.55-0.99) .4
Nonadherence to medications 4309 0.96 <. 001 0.88(0.67-117) .39
Pneumonia/respiratory process 7426 1.08 <. 001 1.60(1.28-1.85) <. 001
Worsening renal function 2304 1.09 <. 001 1.48(1.22-1.79) <. 001

Other 6171 0.99 23 1.15(0.97-1.36) 10




Treatments In HF patients

Medical treatment NON Medical treatment

Angiotensin-receptor blockers

Antiarrhythmics = CABG

ACE inhibitors " Vavular surgery
=  Cardiomyoplastic

Beta-blockers

| = CRT

Calcium channel blockers
= |CD

Digitalis = \VAD

Diuretics = Heart transplant

Nitrates plus arteriodilator

Zipes DP. Circulation. 1998;98:2334-2351.
Pitt B. NIEnglld Med. 2003;348:1309-1321.



ESC Guidelines

Guidelines for the diagnosis and treatment of Chronic
Heart Failure: full text (update 2005)

The Task Force for the diagnosis and treatment of CHF of the
European Society of Cardiology

Authors/Task Force Members: Karl Swedberg, Chairperson,*

Goteborg (Sweden) Writing Committee: John Cleland, Hull (UK), Henry Dargie,
Glasgow (UK), Helmut Drexler, Hannover (Germany), Ferenc Follath, Zurich
(Switzerland), Michel Komajda, Paris (France), Luigi Tavazzi, Pavia (Italy),
Otto A. Smiseth, Oslo (Norway).

Other Contributors: Antonello Gavazzi, Bergamo (Italy), Axel Haverich, Hann-
over (Germany), Arno Hoes, Utrecht (The Netherlands),

Tiny Jaarsma, Gronigen (The Netherlands), Jerzy Korewicki, Warsaw (Poland),
Samuel Lévy, Marseille (France), Cecilia Linde, Stockholm (Sweden),
José-Luis Lopez-Sendon, Madrid (Spain), Markku S. Nieminen, Helsinki
(Finland), Luc Piérard, Liége (Belgium), Willem J. Remme,

Rhoon (The Netherlands)
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Association of p-blocker use with mortality among
patients with congestive heart failure in the
Cardiovascular Health Study (CHS)

Jeannie D. Chan, PharmD, MPH"" Thomas D. Rea, MD. MPIL" Nicholas L. Smith, PhD."

David Siscovick, MD, MPIL"* Susan R. Heckbert, MD, PhD.*"” Thomas Lumley, PhD." Paulo Chaves, MD, PhD.'
Curt D. Furberg, MD, PhD.* Lewis Kuller, MD, DrPIL" and Bruce M. Psaty, MD, PhD"™¢¢

Seattle, Wash, Baltimore, Md, Winston-Salenm, NC, and Pittsburgh, Pa

Background In clinical trials, -blocker therapy reduces allcause mortality among people with congestive heart
failure [CHF) characterized by depressed systolic function, but few trials included large numbers of elderly participants. This
study assessed the association between -blocker therapy and mortality among community-dwelling older adults with CHF.

Methods The Cardiovascular Health Study (CHS) is a longitudinal, population-based study of adults aged =65 years.
Recruitment began in 1989 with follow-up extending through June 2000 or death. Cox proportional hazard regression
models were used to assess the association between -blocker therapy and allcause mertality ameng 950 participants wheo
developed new-cnset CHF.

Results (-Blocker users [n = 157) were more likely than nonusers [n = 793} to have freated hypertension, clinical
coronary artery disease, and valwlar disease at the time of CHF diagnosis. Death occurred in 67 users and 446 nonusers
during o median follow-up of 2.3 years. Compared with nonuse, use of {-blockers was associated with a multivariable
adjusted hazard ratio (HR) of 0.74 (95% Cl 0.56-0.98) for cllcause mortality. Among the 520 participants who had left
ventricular ejection fraction assessed within 90 days after CHF diagnosis, the risk for all cause mortality associated with
>-blocker use did not differ significantly between those with ejection fraction of <40% and those with ejection fraction of

=40% (HR 0.56, 95% Cl1 0.27-1.13; HR 0.82, 95% CI 0.56-1.22, respectively; interaction P = .34).

Conclusions This cbservational study suggests that i-blocker treatment is associated with a reduced risk of allcause
mortality among community-dwelling older adults with CHF. {Am Heart ] 2005;150:464-70 )




Tolerability and dose-related effects of nebivolol in
elderly patients with heart failure: Data from the Study
of the Effects of Nebivolol Intervention on Outcomes
and Rehospitalisation in Seniors with Heart Failure
(SENIORS) trial

Danicla Dobre, MDD, MPH, Ph1)." Dirk J. van Veldhuisen, MD, Ph), FACC."” Giacomo Mordenti, PhD."

Marius Vintila, MD." Flora M. Haaijer-Ruskamp. PhD." Andrew LS. Coats, MD.* Philip A. Poole-Wilson, MD, FRCP.'
and Marcus D. Flather, MBBS, MRCP."* on behalf of the SENIORS Investigators Groningen, The Netherlands;
Florence, ltaly; Bucharest, Romania; Sydney, Australia; and London, UK

Background The SENIORS trial showed that nebivelol reduced the risk of death or cardiovascular (CV)
hospitalization in elderly patients with heart failure [HF). We aimed to assess tolerability and dose-related effects of the

s-blocker nebivolol in elderdy patients from the SENIORS trial.

Methods Patients assigned to nebivolol {n = 1031) were classified into 4 groups, cccording to the dose achieved af the
end of fitration phase (maintenance dose): C mg (n = 74), low dose {1.25 or 2.5 mg, n = 142), medium dose {5 mg, n =
127), and target dose {10 mg, n = 688) and compared with those allocated to placebo (n = 1030). Age, sex and ejection
fraction were similar between the groups, but prior myocardial infarction, coronary revascularization, and serum creatinine
levels were lower in patients who achieved higher maintenance doses of nebivolol.

Results Afer adjustment, all-cause mortality or CV hospitalization was significantly reduced in the 10 mg dose group
compared with placebo hazard ratio [HR] 0.75, 95% CI 0.63-0.90) which was similar to the medium dose group (HR 0.7 3,
95% Cl 0.52-1.02). The low dose group had an apparently lower benefit {HR 0.88, 95% Cl 0.64-1.20), whereas patients
unable to tolerate any dose of nebivolol had an increased risk of death or CV hospitalization {HR 1.95, 95% CI 1.38-2.75).

Conclusions The benefits of nebivalol in elderly patients with HF appear to be related to the maintenance dose
achieved. Patients unable to tolerate any dose have the worst prognosis. {Am Heart ] 2007;154:109-15.)
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Figure 2
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ORIGINAL INVESTIGATION

Effects of Angiotensin-Converting Enzyme Inhibition
With Perindopril on Left Ventricular Remodelmg

and Clinical Outcome

Results of the Randomized Perindopril and Remodeling in Elderly
With Acute Myocardial Infarction (PREAMI) Study

The PREAMI Investigators™

Background: Angiotensin-converting enzyme inhibi-
tors reduce mortality and remodeling after myocardial
infarction in patients with left ventricular dysfunction.

Methods: Perindopril and Remodeling in Elderly With
Acute Myocardial Infarction ( PREAMI), a double-
blind, randomized. parallel-group. multicenter, placebo-
controlled study, determined whether similar benefits oc-
cur in elderly postinfarction patients with preserved left
ventricular function. A total of 1252 patients 65 years or
older with a left venuricular ejection raction of 40% or
higher and recent acute mvocardial infarction were ran-
domized to receive pumdopu] erbumine or placebo (8
mg/di for 12 months. The combined primary end point
was death. hospitalization for heart failure, or left ven-
tricular remodeling. Secondary end points included car-
diovascular death, hmp]tn]Lalth for reinfarction or an-
gima, and revascularization.

Resvlts: The primary end point occurred in 181 pn-
tients (35%) taking perindopril and 290 patients (579
taking placebo, with a significant absolute risk ]L\.lul.’

Arch Intern Med. 2

tion of 0.22 (95% conhidence mmterval, 0. 16 10 0.28;
P<.001). Atotal of 126 patients (28%) and 226 patients
(51%) in the perindopril and placebo groups, respec-
tively, experienced remodeling. The mean increase in left
ventricle end-diastolic volume was 0.7 mL with perin-
dopril compared with 4.0 mL with placebo (P<2.001). In
the perindopril group. 40 deaths (6%) and 22 hospital-
1zatiens (4% for heart [atlure occurred, whereas 37 deaths
(6% and 30 hospitalizations (5% occurred in the pla-
cebo group. Treatment did not affect death, whereas the
hospitalization rate for heart failure was slightly re-
duced (absolute risk reducton, 0.01;95% conhidence in-
terval, =0.01 10 Q.02 No treatment effect on other sec-
ondary end points was detected.

Conclusion: We found that 1-vear treatment with 8 mg/d
of perindopril reduces progressive lelt ventricular re-
modeling that can occur even in the presence of small
infarct size, but it was not associated with better clinical
outcomes.

OO0, L66:059-000
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ABSTRACT

Background: Physical function and exercise capacity decline
with age and are a major source of disability in older people.
Recent evidence suggests a potential role for the renin—
angiotensin system in modulating muscle function. We
sought to examine the effect of the angiotensin-converting-
enzyme (ACE) inhibitor perindopril on physical function in
elderly people with functional impairmentwho had no heart
failure or left ventricular systolic dysfunction.

Methods: In this double-blind randomized controlled trial,
participants aged 65 years and older who had problems with
mobility or functional impairment were randomly assigned
to receive either perindopril or placebo for 20 weeks. The pri-
mary outcome was the change in the 6-minute walking dis-
tance over the 20 weeks. Secondary outcomes were changes
in muscle function, daily activity levels, self-reported func-
tion and health-related quality of life.

Results: A total of 130 participants were enrolled in the study
(mean age 78.7, standard deviation 7.7 years); g5 completed
the trial. At 20 weeks, the mean 6-minute walking distance
was significantly improved in the perindopril group relative to
the placebo group (mean between-group difference 31.4 m,
g5% confidence interval [Cl] 10.8 to 51.9 m; p= 0.003). There
was a significant impact on health-related quality of life: al-
though the mean score for part 1 of the EQ-gD questionnaire
deteriorated over time in the placebo group, quality of life
was maintained in the perindopril group, for a between-
group difference of 0.09 (p = 0.046). There were no signifi-
cant differences between the 2 groups in the other outcomes.

Interpretation: Use of the ACE inhibitor perindopril im-
proved exercise capacity in functionally impaired elderly
people who had no heart failure and maintained health-
related quality of life. The degree of improvement was equiv-
alent to that reported after 6 months of exercise training.
(International Standard Randomised Controlled Trial Regis-
ter no. ISRCTNG7679521).

Une version frangaise de ce résumé est disponible a I'adresse
www.cmaj.ca/cgi/content/full/177/8/867/DC1

CMAJ 2007;177(8):867-74

Effect of perindopril on physical function in elderly people
with functional impairment: a randomized controlled trial

Deepa Sumukadas MBBS MD, Miles D. Witham MBChB PhD, Allan D. Struthers MBChB MD,
Marion E.T. McMurdo MBChB MD
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Figure 2: Change in 6-minute walking distance in perindopril
and placebo groups from baseline to 10 weeks and 20 weeks.




Table 1: Example characteristics of select angiotensin-converting-enzyme (ACE) inhibitors

Group; event rate, %

No. of Length of

Drug* Drug characteristics Study patients  follow-up  Treatment Placebo pvalue
Captopril Sulfhydryl-binding group; not a ISIS-4° 58 050 1 mo 7.2 7.7 0.01
prodrug; mild lipophilicity; half-life ccs-17 13 634 1 mo 9.1 9.6 0.20
2 h; renal route of elimination ) ) )
SAVE® 2 231 1yr 10.3 11.6 0.01
Enalapril Carboxyl-binding group; prodrug; CONSENSUS 11° 6 090 6 mo 11.0 10.2 > 0.26

11 h; renal route of elimination

Fosinopril Phosphinyl-binding group; prodrug;
greatest lipophilicity; half-life 12 h;
50% renal and 50% hepatic route of
elimination

Lisinopril Carboxyl-binding group; not a GISSI-3" 19 394 6 wk 9.1 9.6 0.01
prodrug; no ipephilicity; half-life
13 h; renal route of elimination

Perindopril Carboxyl-binding group; prodrug; EUROPA ' 12 218 4yr 8.0t 9.9t 0.003
mild lipophilicity; half-life 9 h; renal
route of elimination

Quinapril Carboxyl-binding group; prodrug;

moderate lipophilicity; half-life 3 h;
renal route of elimination

Ramipril Carboxyl-binding group; prodrug; HOPE"$ 4 892 Syr 16.3% 20.98 < 0.01
mild llpophm_uty; hqlf- life 12h; 70% 4 |Rrpe 1986 1yr 15.0 19.0 0.01
renal and 30% hepatic route of
elimination

Trandolapril Carboxyl-binding group; prodrug; TRACE' 1749 24-50 mo 34.7 42.3 0.001
moderate lipophilicity; half-life 6 h;  pp, g1 8 290 5 yr 21.99 22.59 0.43

hepatic route of elimination;
primarily metabolized in the liver

MNote: AIRE = Acute Infarction Ramipril Efficacy study; CCS-1 = Chinese Cardiac Study; CONSENSUS Il = Cooperative New Scandinavian Enalapril Survival Study II; EUROPA
= European Trial on Reduction of Cardiac Events with Perindopril in Patients With Stable Caronary Artery Disease; GISSI-3 = Gruppo Italiano per lo Studio della
Soprawivenza nell’Infarto Miccardico, HOPE = Heart Outcomes Pravention Evaluation; 1515-4 = Fourth International Study of Infarct Survival, PEACE = Prevention of
Events with Angiotensin Corverting Enzyme Inhibition; SAVE = Survival and Ventricular Enlargement trial; SOLVD = Studies of Left Ventricular [ysfunction; TRACE =
Trandolapril Cardiac Evaluation study .

*The arder of the list is not preferred wsage far the treatment of congestive heart failure.

TComparative outcome of cardiovascular martality, myocardial infarction or cardiac arrest.

T0nly study patients with a history of acute myocardial infarction are included in the data.

SComparative outcome of death, myocardial infarction or stroke.

fiCarmparative outcome of cardiovascular mortality, myocardial infarction ar coronary revascularization.




ABSTRACT

Background: Existing clinical trial data do not address
whether all angiotensin-converting-enzyme (ACE) inhibitors
are similarly beneficial in improving survival and reducing the
rate of readmission among patients with congestive heart
failure. We sought to answer this question using administra-
tive databases from Canada’s 3 most populous provinces.

Methods: Using linked hospital discharge and prescription
claims databases in Quebec, Ontario and British Columbia,
we identified all patients 65 years or older who were admit-
ted to hospital because of congestive heart failure between
Jan. 1, 1998, and Mar. 31, 2002, and who had not been ad-
mitted for the same reason in the 3 years preceding the
study period. We analyzed the association between the
type of ACE inhibitor prescribed within 30 days after dis-
charge and subsequent mortality using Cox proportional
hazards models. We then adjusted for demographic, clin-
ical, physician and hospital-related variables, with addi-
tional time-dependent variables representing current drug
use and dosage. We chose ramipril as the reference cat-
egory for comparison with the other ACE inhibitors because
it has increasingly been prescribed to patients with con-
gestive heart failure.

Results: A total of 43 316 patients with congestive heart fail-
ure filled prescriptions for ACE inhibitors within 30 days after
discharge from hospital. Demographic, clinical and
prescription-related characteristics were similar among
users of each type of ACE inhibitor. In the time-dependent
model, the mortality associated with 5 ACE inhibitors was
similar to that with ramipril: adjusted hazard ratios (and
g5% confidence intervals [Cls]) were 0.g5 (0.8g-1.02) for
lisinopril, 0.92 (0.85—1.00) for fosinopril, 0.9g (0.88—1.11) for
quinapril, o.go (0.77-1.06) for perindopril and 1.00
(0.80—1.24) for cilazapril. However, use of enalapril or capto-
pril was associated with higher mortality compared with
ramipril: adjusted hazard ratios (and g5% Cls) were 1.10
(1.04—1.16) for enalapril and 1.13 (1.01-1.26) for captopril.

Effect of different angiotensin-converting-enzyme
inhibitors on mortality among elderly patients with
congestive heart failure

Louise Pilote MD PhD, Michal Abrahamowicz PhD, Mark Eisenberg MD MPH, Karin Humphries DSc,
Hassan Behlouli MSe PhD. lack V. Tu MD PhD

Interpretation: When prescribing ACE inhibitors to patients,
physicians should consider a possible 10%—15% increase in
mortality with captopril and enalapril compared with
ramipril among patients with congestive heart failure.

Une version francaise de ce résumeé est disponible a I'adresse
www.cmaj.cafcgif content/full/178/10/1303/DC1

CMAJ 2008;178(10):1303-11




Decreased risk + Increased risk

ACE inhibitor Hazard ratio (95% Cl) «—— ofdeath | of death —— >

Ramipril (reference) 1.00 .

Enalapril
Fixed-exposure model 1.36 (1.2-1.41) : -
Time-dependent model 1.1 (1.04-1.16) =

Lisinopril
Fixed-exposure model 1.2 (1.14-1.26) -
Time-dependent model 0.95 (0.89-1.02) B

Fosinopril '
Fixed-exposure model 1.22 (1.15-1.29) .
Time-dependent model 0.92 (0.85-1.00) -

Captopril
Fixed-exposure model 1.61 (1.50-1.74) ; —a—
Time-dependent model 1.13 (1.01-1.26) —

Quinapril
Fixed-exposure model 1.1 (1.02-1.19) -
Time-dependent model (0.99 (0.88-1.11) o

Perindopril '
Fixed-exposure model 1.06 (0.95-1.20) —
Time-dependent model 0.90 (0.77-1.06) =

Cilazapril
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Time-dependent model 1.00 (0.80-1.24) *
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Figure 3: Effect of various ACE inhibitors on all-cause mortality among patients with congestive heart failure. Variables included in the
models: fiscal year of admission, province of admission, length of stay, time to first ACE inhibitor prescription, specialty of treating
physician, hospital characteristics (teaching v. nonteaching, velume of admissions because of congestive heart failure), comorbidities
and prescriptions filled for other cardiac medications). The fixed-exposure model includes data from Quebec, Ontario and British Co-
lumbia. The time-dependent model includes data from Quebec and Ontario only. Cl = confidence interval.




Table 1. Treatment of Elderly Patients With
Systolic Heart Failure (HF)

. Therapeutic measures for stages A and B HF
Diuretics in patients with fluid retention
Angiotensin-converting enzyme (ACE) mhibitor or angiotensin receptor

g D =

blocker in patients who cannot be given an ACE inhibitor because
ol cough. rash. altered taste sensation, or angioneurotic edema

4. Beta blockers

5. Aldosterone antagonist in patients with class IV symptoms. preserved
renal function, and normal level of serum potassium

6. If symptoms persist or if an ACE inhibitor or angiotensin receptor
blocker cannot be given because ol hypotension or renal
isufliciency. add 1sosorbide dinitrate plus hydralazine, especially n
African Americans

7. Digoxin for the treatment ol persistent symptoms ol HF in men

x

Exercise training as an adjunctive approach to improve clinical status in
ambulatory patients
9. Avoid calctum channel blockers

0. Consider cardiac resynchronized pacing in patients with systolic HF and

O
&
e

a left ventricular ejection fraction <<35% despite optimal medical
management, with sinus rthythm. and with ventricular dyssynchrony

gerontology fournal of Gerostalog)
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Table 2. Treatment of Elderly Patients With
Diastolic Heart Failure (HF)

1. Control blood pressure, especially systolic blood pressure and
myocardial 1schemia

2. Treat with cautious use of diuretics

. Treat with beta blockers

4. It HF persists, add angiotensin-converting enzyme (ACE) inhibitor or
angiotensin receptor blocks 1f patient cannot tolerate ACE nhibitor

)

because of cough, angioneurotic edema, rash, or altered taste sensation
Add 1sosorbide dinitrate plus hydralazine if HF persists

Add calcium channel blocker if HF persists

Avoid digoxin if sinus rhythm 1s present

Exercise training as an adjunctive approach to improve clinical status in
ambulatory patients

N

X N

gerontology
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Outcomes and costs of implantable cardioverter-defibrillators for primary
prevention of sudden cardiac death among the elderly.

Groeneveld PW, Farmer SA, Suh JJ, Matta MA, Yang F.

OBJECTIVE: The purpose of this study was to measure the health outcomes and costs among a
nationally representative cohort of elderly, primary-prevention ICD recipients.

METHODS: We collected health-care cost and utilization data from all Medicare beneficiaries
hospitalized for congestive heart failure (CHF) who had received primary-prevention ICDs between
October 2003 and September 2005 as well as propensity-score-matched control Medicare
beneficiaries hospitalized for CHF during the same period. 7125 ICD recipients and 7125 controls.

RESULTS: Thirteen percent of patients who received ICDs died in the first year after implantation,
compared with 23 percent of patients who did not receive ICDs. During the second year, the gap
widened, as 17 percent of ICD recipients died, compared with 29 percent who did not receive the
device ICD receipt was associated with a significant reduction in mortality (adjusted hazard ratio =
0.62, 95% confidence interval 0.58-0.67). ICD patients had higher median hospital costs in the first
30 days after initial hospitalization (median difference = $41,542, P <.001) and at 1 year (median
difference = $41,503, P <.001) as well as higher outpatient and physician costs at 6 months (median
difference = $1828, P <.001).

CONCLUSIONS: ICD implantation was associated with reduced mortality in a nonexperimental,
elderly, primary-prevention patient population hospitalized for CHF. The additional health-care costs
of ICD implantation were substantial but comparable to published cost-effectiveness models that
have projected ICDs to be cost-effective. HeartRhythm

The Official Journal of the Heart Rhythm Society and

The Official Journal of the Cardiac Electrophysiclogy Soclety
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Am Heart J. 2008 Apr;155(4):746-51.
Clinical response of cardiac resynchronization therapy in the elderly.
Delnoy PP, Ottervanger JP, Luttikhuis HO, Elvan A, Misier AR, Beukema WP,
vanHemel NM.

Prospective observational study of 266 consecutive patients. CRT was
performed in 107 elderly patients (40%; mean age 79) and 159 (60%; mean age
67) younger patients (age < or = 75 years). Clinical baseline characteristics
between the 2 groups were comparable. During follow-up, there was a
comparable and sustained improvement in both groups according to NYHA
class, quality of life score, and LV ejection fraction. Clinical response, defined as
survival with improvement (> or = 1 score) of NYHA class without hospital
admittance for heart failure, was seen in 67% and 69% (group aged <or =75
years) versus 65% and 60% (group aged > 75 years) after 3 months and 1 yeatr,
respectively. Reverse LV remodeling defined as LV end-systolic volume
reduction > or = 10% was seen in 79% and 87% (group aged < or = 75 years)
versus 71% and 79% (group aged > 75 years) after 3 months and 1 yeatrr,
respectively. Hospitalization for heart failure decreased significantly in both
groups in the year after CRT. A subgroup analysis of 39 octogenarians (> 80
years) also showed a significant improvement in NYHA class and LV ejection
fraction in this subgroup. Also, LV reverse remodelling occurred in a similar
extent (75% and 84%) after 3 months and 1 year, respectively.

CONCLUSIONS: This study shows a clinical and echocardiographic
improvement of CRT in patients aged > 75 years and even so in octogerf#




Caratteristiche dell’anziano con SC:
Eterogeneita del quadro clinico
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Comorbidita: assenti b .
Comorbidita: +/ - presenti

=

Autonomia: conservata

. Autonomia: limitata Comorbidita: multiple

Cognitivo: conservato
_ Cognitivo: +/-conservato Autonomia: assente
Cond.sociale: buona
. _ Cond.sociale: +/- buona Coghnitivo: compromesso
Motivazione: forte
_ ] Motivazione: +/- debole Cond.sociale:deficitaria
Target: sopravvivenza
Target: sopravvivenza/QDV Motivazione: assente

Cure: aggressive

Cure: moderatamente aggressive Target: QDV

Modello: “successful aging” o ] .
Modello: miglioramento funzionale Cure: palliative

e outcome Modello: cure palliative
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