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Cardiac

RESEARCH ARTICLE

Early and Late Rehabilitation and
Physical Training in Elderly Patients
After Cardiac Surgery

ABSTRACT

Macchi ©, Fattirolli F, Molino Lova R, Conti AA, Luisi MLE, Intini R, Zipali R,
Burgisser G, Guarduecci L, Masotti G, Gensini GF: Early and late rehabilitation
and physical training in elderly palienls alter cardiac surgery. Am J Phys Med
Rehabil 200°7:86 826 -H34.

Objective:  Few randomized frials have enrolled patients who have
undargane cardiac surgery, and even fewer have included patients aged
75 yrs or more. Furthermore, the optimal timing of cardiac rehabilitation
for postsurgical patients has not yet been codified. The aim of this study
was to verify whether rehabililation outcomes are also favorable in post-
surgical patients aged 75 yrs or more and whether an early rehabilitation
program is as effective and safe as a late one.

Design:  Three hundred patients who underwent cardiac surgery,
27.79% of whom were at least 75 yrs old, wera randomly assigned 1o a
rehabilitation program starting within the second week after operation or
within the fourth week. All events occurring during the rehabilitation
program or in the following year were recorded.

Results:  During the rchabilitation program, new-onset atrial fibrillation
was significantly more frequent in the early rehabilitation group. indepen-
dent of age class, and anemia was signilicantly more frequent in older
patients, independent of rehabilitation timing. At the end of the rehabilita-
tion program, more than 90% of patients showed significant increases in
walking distance, and during the fallow-up, na significant difference was
found with regard to mortality, nonfatal events, functional ability, or control
af cardiovascular risk factors, independent of rehabilitation timing and age
class.

Conclusions: This study provides evidence thal in selecled patients
who have undergone cardiac surgery, rehabilitation outcomes are also
favorable in palienls aged 75 yrs or more, and an early rehabilitation
program 15 as effective and safe as a traditionally late ona,

Key Words:  Cardiaw Rehubilitation, Physical Activity, Cardiac Surgary, Secondary
Frevention, Eldery
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Rehabi]itation programs are strongly recom-
mended for patients wha have undergone cardiac
surgery ™ However, although two thirds of pa-
tients admitted to European rehabilitation services
come from cardiac surgery wards,” only a fow ran-
domized trials have selectively invesligated the of-
fects of rehabililalion on postsurgical patients,'™
Furthermare, very old people, often with age-de-
pendent comorbidities and physical limitations,
represenl an increasing amount of patients under-
going cardiac surgery. In the BARI Irial " 38.6% of
patients aller coronary surgery were older than 65
vrs (afe range 65 B0); in other series,""" 31% of
1400 patients werve older than 70 vrs and 14% of 000
patienls were older than 75 wrs, A retrospeclive
study’™ performed on a small sample of patients with
a mean age of 82 vrs and with different admission
diagnozes {chronic angina, myocardial infarction,
percutaneous coronary angioplasty, and cororary by-
pass surgtery) has documented the favorable effects of
the rehabilitation program. Howewer, information on
the eificacy of rehahilitation in elderly patients who
have undergone cardiac surdery is sbll limited,
though available evidence™*' indicates that in pa-
lients over 70, the functional mpaivmenl assessed on
admission is improved by rehahilitation, and that
elderly palients gain, by means of physical training,
an increase of functional ability proporlionally com-
parable with [hal of younger ones, In the present
sleky, on the hasis of the progressive increase of the
age of inpatients allending our rehabilitation centers,
Lhe TR-yr cutoff has beety considered appropriale.

A further, not vel codified leature is repre-
senbed by the optimal timing of rehabilitation in
palients who have undergone cardiac surpdery, In
effect, the implementalion of fast recovery after
surgical management allows the achievemenl of
gait autonomy within Lhe NMh pestoperative day in
mare than 90% patients,' thus providing the pos-
sibility of an earlier transfer to rehaldlitalion ser-
vices, Previous experiences' have indicated that,
in selecled and velatively voung paticnls, reliabili-
tation may begin a week aller the aperation with
oul any relevant effect on postoperative complica-
tions, mottality, or other lale major adverse events,
Hawever, Lo Lhe besl of our knowledge, mo random-
iz study has compared results of early and late
tebabilitation programs in patients who have un-
dergone cardiac surdery,

The aim of this shudy was Lo verify whether
long-term rehabilitation outcomes are also favar-
able in patients aged 73 vrs ar more, and whether
an early rehabilitalion program. begun within the
secomil postoperative weels, is as effeclive arl as
safe a3 a traditionally Tale one, begun within the
Farl o week,

Ockober 2007

METHODS
Study Population and Study Design

The study population was represented by 300
patients, 205 males (RS.3%) and 95 fernales (3175,
rmean ape 675 £ 106 wrs, enrolled on the itk
postoperative doy among 462 consecutive patients
who underwenl on-pump cardiac surgery. Perioper-
alive ryivarial infarction and lett ventvicular fail-
ure, as well as disability in one or moee basic activities
of daily living,"* or copnilive deterioration (corrected
Mini Mental State Examination score <210, were
considered exclusion criteria for Lhis sludy, Patients
living far away from the rehabilitation centers were
alsn excluded.

The ethical committee of the hospilal [Azivrds
Uspedaliero Universitaria Carepgfi-Florencel approved
the project, and all patients signed an informed consent.
Lir b ineluded it the study.

Fatients were randomly assigned to two in-hos
pital rehalbililalion programs, one starting within the
seconid week after the operation {carly cardiac reha-
bilitation, e-CK, 150 patients), and the other within
the fourth week (Lradilional or late cardiac rehabili-
latiom, I-CR, 150 patients), The protocel foresaw (he
enrollment of at least 25%: of palients aged 75 vrs or
mere and the allocation of half of them to each group.

Rehahilitation was performed without distine.
lion in either of the two centers (Don Gnnechi
Foaundation and nit of Gerontalogy and Geriat
rical under the supervision of the same medical
slalf and using the same physiotherape proloenl,
Al participants were admilled to one or other of
the two cenlers as inpatients.

Pabients assigned to the ¢-CR program were im-
mediately transterred from the cardiae surdery de-
partment to the rehabililation center as inpatients
(hencelirlh referred to as the earfy growp), and pas
lients assigned Lo the I-CR program were dhscharged
from the cardiac surgery department as soon as clin-
ically stable, arel then followed theee times a week as
culpatients to monitor possible complications oeeur-
ring betore their subsequenl admission as inpatients
to the rehabililalion centers (henceforth veterred to
as lhe fate group). Patients assigned Lo (his laller
group did not receive any specific exercise prescrip
tions before their admission to the rehabilitation cen-
lers. In both cases, patients undenvent sevial clinical
and instrumental evaluations (medical examination,
routine lab tests, electrocandiogram, echocardiogram,
chiesl xevayl, Possible early postoperative “sequelas.”
such as chesl wall or diaphsagm-rmobilily impairment,
bronchial ateleclasias, lower-limb edema frorm saphe-
reclormy, or posture or walking impairmenl, were
Lrested in individual physiotheraps sessions.,

In accordance wilh enrvent guidelines,'* both
the early arul lale 3-whk rehabilitation programs were
[seused on the stabilization of the basic cardiae dis-

Cardiac Rehahilitation in the 1Xlderly
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ease and on the control of modifable cardiovascular
risk factors. Tn detail, hoth programs inchaded opti-
mal medication adjustment; functional evaluations
{6-min wall corvidoy test, GBWCT) al Lhe beginring
il al the end; continuons 24 hedday of ECG moni
toring by telemetry; 2 hwdday of physical Leaining
educatinnal, mulrilional, and psyehological counsel-
ing (individual interdiews and group meetings); and
guality-of-life evaluation through the Tlalian version
of the SF-36 questionnaire ™ administered al the end
of the program. Because of the relalively advanced
age of partivipants, the program was conceived to
improve aerobic capacity and to optimize balance ard
coordinalion Lo prevenl disahilily and falls, Specifi-
cally, physical training included aerobic exercise at
cyile ergometry, based on 65-73% of the maximal
hearl rate, dgentle low-level {around 25 W) and short-
lasting (1-2 mins) calisthenic exercises, wilh resis-
lamce sequendially provided by single-body-segment
weight, and gentle passive stretching invelving all
i ginls.

Any event that occurred belween the discharge
from the cardiac surdgery deparlmenl amd the dis-
charge from the rehabilitation center was re
corded. Because of the velatively frequent findings
of mild Lo mederate anemia and of pericardial and
pleural effusion in the postoperative course of pa-
tients undergoing cardiac surgery, invident anemia
was defined as clinically relevant when the Bemao
globin level reached values below 9 @) wilh a drop
ol al least 1 @4l pericardial effusion when the
anterior echo free epipericardial space was maore
than 10 mm, and pleora] effusion when fluids
reached at least one thivd of the radiologic pulmo-
nary held, Furthermore, because of he Tregquenl
onsel of aliial Ghyillation (AT in the postoperative
caurse of patients after cardiac surgery, AF was
cansidered separalely from olher arvhyvEhmias,

CUmne year aftter cardiac rehabilitation, patients
were Iovited to a free follow-up wisil, which in-
chinded a medical interview and examination, blood
pressure and body weight measurement, GinWCT,
and the adminisiralion of the SF-36 gquestionnaire,
Laboratory tests, such as hemoglobin-Ale, [olal
and HDL cholestere], and Inglveerides, were also
performed. LOL chalesterol was calculated accord-
ing to the Friedewald formula® Eapecled oul-
comes e cardiovascular risk factors were consid
ered on target! if blood pressure at rest was lower
than LA0AN mm Hg, or lower than 130085 mm g
in the presence of diabetes, chronic renal tailure, or
chronic heart failure; 10 HBA ¢ was lower than
7.0, 3F LDL cholesteral was lower than 100 mgddl
in paticnts with coronary artery disease, or lower
than 130 mgdldl in patients without coronary dis
ease: and if weighl loss in overweight patients was
ab least 5%, Wilh redgard o arrhythmias, AF was

Macehi el al,

conaidered, in his conlexl, logether with other
arrhylhmias.

For patients who were unable or unwilling to
reach the rehabilitalion cenler Tor the Tollow-up
visil, a slall physician telephone-interviewed them:
for deceased patients, their relatives were inter-
wiewed, to record, inall cases, any possible evenls
that had occurred in The previons year,

Siatistical Methods

Statistical analvsis was performed using STATA
T4 solbweare (Slata Corperation, College Station, TX).
Inference of rehabilitation timing and advanced age
was assessed using multivariate linear or logislic re-
gression—hased analyses, as appropriale. Type 1 error
wins sel al (L0,

RESULTS

Eighly=lhree palienls {27.7%) aged 75 yrs or
mote were enrolled i the study; 39 were allocated
to the early group, and 44 to the late group.

The mean time interval belween surgery and
admission Lo 1he rehabilitalion center was 7.8 +
2.7 daws for the e-CR group and 24.6 = 2.1 days for
the | CR group, The mean postoperative stay in the
cardiac surgery deparlmertl Tor palignts enrolled in
e e=CR group coincided with the above interval
(T8 -+ 2.7 days), whereas for patients enrolled in
the LCR group, it was 1185 L 2.4 days (P < 00015,

Table 1 shows the clinical characleristios of
palients acconding o rehabilitation timing and age
class,

Randomization produced a signilicanlly rmis-
malched distribulion of surdical opevations in the
lwor froups: coronary artery bypass dralt (CALC),
izolated or associated with valve surgery (V3] was
more frequent in the 1-CR group, and “pure’ vabee
surdery was maore (reguenl in the e-CR group (F =
(.012}, independent of age class.

Mo signitcant differcnce was found with re-
gard to age, according Lo rehabililalion Liming, and
willy regard Lo sex distribution, according to reha
hilitation timing and age class,

iy the entive somple, cardiovascular risk faclor
prevalence was 23.7% Tor former smoking, 18.0%
i current smoking, 56.7% for hypertension, T9.7%
for diabetes, J8.0% for dyslipidemia, 39.0M for over-
weight, and L0LT% for obesily,

Arnong  cardiovasenular visk factors. current
smirking and dyslipidemia were significantly more
frequent in the I-CR group independently of age
class. whereas no signifcant difference was found
with regfard to former smoking, hypertension, dia
betes, overweight, and obesity,

In the entire sample, previous myocardial in-
Farclivm prevalenee was 28.0% and mean lett ven
tricular echographic ejection fraction was G258
10004,

Arre. A Pl Med Rebobi, = Vol, 86, No. 10



liming and age group

TABLE 1 Patients' clinical characteristics at the beginning of lhe program accarding to rehabilitation

FEarly Hehahilitation

Lale Rehahilitation

Hvpertension

1= 13l n= |5l
Rehabilitation  Age
=70 ¥rs =70 vrs <% yis =75 vrs Timing Groun
=111 n=234 = 106 =44 P F
AfTE, Yrs B E T 33 B34 08T TRAL A M= —
Female sex S A0EN] 1T ALG%Y  29027.4%) 15 (39.0%) N5 N3
Ciperation
CARL 37 [(3LA%] I8 B2 BT IGE2%) 25 [36.8%)
VE 45 [43.3%) IR EBA%) M6 (245%) 140318 R{R P NS
Combined surgery (CARG — 6 [5.4%) (B BT I e Y F{11.4%)
VRI
Cardicvascular rish laclors:
lFatrmer smokers AT U2 22 R0E%) T (154 NS e
LCurrent smokers L1 (5} 20 1%} A32LTHY B (IRw) {004 NS

B (S0LA%) A BEANY  G1(5T.6H) 31 (V0.5%) WA N3

[iahetes, 1B {162%Y  90N1%E 2402261 &(18.2%) M N5
Dwslipidemia 31 EE0MY 12 (30w SRE00%T 19 430 R M&
25 < BMI =30 49 (44.1%) 10 (E5G%] AT QST 17 (3565 MN& 5
BMI =30 14 112.6%0 37T LRy 419, 1%0 NS M4
Previous nmwocardial 17 (1534 BI15.4%) 46 (434%) 153419 .01 MS
ififarction
Left ventricular ejection B HG Bi— 108 BL= 108 Bl = " 0003 NS
fraction

o rmilbvariate linear or logesbic redressions, ag appropriare,

Previous myocardial infarction was signifi-
cantly move frequent in the 1-CR group, whereas
left ventricular ejeclion lraction was significantly
higher in the e-CR group, independent of age class.

Tahle 2 shows evenls occurring between Hs-
charge from the cardiac surgery department and
the end of the rehabililalion program, and physical
performance al The heginning and at the end of the
program, according to rehabilitation Liming and
ape class,

Ity the entire sample, no case of death or myo-
cardial infarction was recorded. Anging occurred in
(LT% of patients, left ventricular failure in 3.00%, AT
in 0%, arrhythmias other than AF in 4.0%, peri
cardial eftusion in 4.7%. pleural effusion in 5.7%,
anetmia in 6.3%, and sepsis in 1,7%.,

Mo significant difference was found wilth re-
dard to anginag and lett venlricular Gilure. New
ansel AF was significantly more frequent in the
e-UR group, indepencdent of age class. New-onset
AF was also independent of the operation, both in
the entire sample (167 CABG, 9103 VS, and 3730
CABG +VE; P = 1480} and inthe e CR group (7475
CARG, B3 VS and 2/12 CABCHVS: P = 0.636),
Furthermore, Al was independent of hypertension,
hoth in the entive sample (10/170 hypertension and
117130 no hyperlension, & — 0386 and in the

Oclober 2007

Values are expressed as absolule numbers, with percentages in brackels, or as mvans = standard deviation, © values are based

Faft wentricular ciection friction wag measnred naninvasively by cchocardiography,
CABG, curnnary artery bypasa graft; VR, valve cepairteeplacement; B hesdy rass indes,

pertension, P = (L343}, Oven il not significand,
arrhythmias other than Al and pericardial effusion
were maore frequent in the e-CR group, whereas pleu-
ral effusion was more frequent in the 1-CH group,
independent of age class. Tneident anernia was signif-
icanlly more frequent in the elderly, indeperdent of
rehahilitation timing, despite nu significant differ
ence of heroglobin levels al discharge from the car-
diae surgery depariment (109 + 12 p5 1007 0 1.3
for wunger and older participants, respectively: /7 =
(L3492}, No significant difference was foursl with re-
gard Lo sepsis,

In the entire sample. mean walked distance al
BrodWOT was 321 - 127 mon admission and 415 -+
122 m on discharge, with an ahselute increase of
96 & 68 m. Walleed distance improved in Y7.3% of
patients, remained unchanged in 1.3%, and wors-
ened in 1.4%. Worsened and unchanged walked
ilistances were not related 1o the oceurrence of
complication during the rehabilitation program:
rather, they were attributable to a lack of compli-
ANLE.

Walked distance on admission was signifi-
cantly Ionger bolh in the 1-CR group and in the
younger age group, and wallied distance on dis-
charge was significantly longer in the vounger age

Cardiar Rehabilitation in the Elderly
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TABLE 2 Events occurring belwesn discharge from the cardiac surgery deparlment and the and of
the rehabilitation program, and physical performance at the beginning and at the end of
the program, according to rehabilitation timing and age group

Early Relwbilitalion

Late Hehabilitation

=150 1= 15l
- Rehabilitation Agg
<75 y1s =75 vrs < T3 ¥rs =705 yrs Timnin L
=111 =739 n o= 108 n=44 F P
Iverts
eath [ [40,01%: ) 0 0% [RAPRAET LRI — —
Myacardial infarction 0 {60, 0% ) 0 (k0% AR PAESY O 0.0%} e —_—
Angding 0 10,00 ) 01 (0% It 1 8.3%0 — M5
Left ventricnlar failure 2{LA%) 1 [2.6%:) 4 (3.8%) ERE R N5 NS
New-vnset atrial LI11.7%) A 010.3%) 32 I (23] (AT N3
filarillalien
Arrhythmias vther Lhan R HE 1% 2 11.0%) L (2.3%) MY NS
atrial filbrillation
Pericardial effusion f (R} 25 1% 4 (38 2 [4.6%) NS MY
Pleural eftusion A (4.3%) EREREY TG 306.8%) ME M5
Anemia (hemoslohin 4 (5.6 LT .9%) 2004 R NRA NS 0011
b gedl)
Senais 201.8%) {000} 2090 [P N& &
a-mmin walk coreidor fest
Aelinission, m A5+ 10 239 + 85 3rh L 119 BRE - 15T 0,042 0001
[hschargde, 10 dal + 101 S30 + 496 444 2108 313 = 150 [ R
Abseldute difference, n 20+ BYG WILT+ G608 T2 L A21 AT.2 + 629 (1AM N3
Imiproved LLLCI00) AT LR 103 (O9T2%) 41 {93.1%:)
Unchanged (210 n) REIL] R 211.9%; 1 (2.3%) M& MY
Woaorsened 00} | (2 6% T(08%] 2 (4.6

Values are expressed as absclule ounders, wilh pereentages in Brackels, or as means © standard devialion, 2 values are based

on multivariate Tinear or logislic regressions, as appropriate.

—

group, independent of rehabilitation timing. The
alsulule distance increase was signiticantly higher
in the e-CR group, independenl of age class. No
significant ditterence was fund with vegard to the
proportion of palients improved, unchanged, or
worsened noeach group.

Table I shows 1-vr general folliwe-up, dropout,
and clinical follmw-up, with phvsical performance
and cardivwaseular visk factors.

Wilh regard to new events, 1-yr follow-up was
completed in all 300 enrolled palients.

Eight patients (2.7%) fied during the fol-
lew-up (three from stroke, two trom myocardial
infarclion, one from worsening of Tefl wentricular
failure, and two from noncardiovaseular causes),
Nonfatal evenls requiving hospitalization ocourred
in 32 patients (10.7%). Mo significant difference
between e-CR and 1-CR or age classes was found
with regard to death and nonfatal events occurring
during Tolltwe-up, Thirty-eight patients (12.7%)
dropped out {16 because of refusal, 14 Tor logistic
reasons, and & tor clinical reasons, such as recent
stroke in Lwo palients, myocardial infarction in one
patienl, and noncardiovascular diseases in lve pa-
tients}. No significant difference was found with
regard to dropoul ressons between the ¢ CR and
1-CR or age classes,

Macchi et al,

A clinical T-yr follow-up was completed in 254
patients (84.6%).

In the entire sample, mean walked distance at
follow-up BMWCT was 480 = 119 m, and absolute
difference sy discharge was 48 =+ 83 m. Walked
distance improved in G3.4% of patients, remained
unchanged in 19.7%, and worsened in 16.9%,

Walked distance at AmWCT was sigrificantly
longer in the vounger age class, independent of re-
habilitation timing, Neither the absolule dilference
5. discharge nov the proporlion of patients who had
impreved, unchanged, or worsened showed any sig-
nificant difference with regard to rehabilitation 1lim-
ing or age ¢lagss,

In the enlire sample, smoking cessalion was
ablained in T7T.5% of current smokers, Hyperten-
siom was "controlled” in 64.4% of palients, diabetes
in G32%, and dyslipidemia in 84.0%, Furthermore,
only 33.3% of palients with body mass index (BMID)
285 lost at least 2% of their body weight, and
LB.0% of patients with BMT <225 al haseline put on
enough weighl L reach a BML =25 at follow-up.
Mo significant difference bebween the «-CR and
I-CR or age classes was found wilh regarnd to the
control of cardiovascular risk lactore,

As expected, the SI-36 questioniaire adminis-
lered at the end of the rehabililalion program

Am o Phys, Med Rehahif, « Vol 86, No. 10



TABLE 3 One-year general lollow-up, dropout, and clinical follow-up according to rehabilitation
timing and age group
Earle Rehabhilikation Late Rehabilitution
no= [0 n =160
—_ ltehahilitalion  Age
General Follime-up, <75 yrs =73 vrs <73 vrs =75 s Timing Group
reo= 3 (100 n=111 =14 no= 10 =44 r "
Dealls, 0= 8 (2.7%) AT 1 (#48%) 211.8%) 2 {4.6%) NE Ny
Monfatal weenls
Muocardial infarclion RN AR 10k 5% 0. 2= —
| Angina 2{1.8%) I iZs%) A 38N LRLER L NE WNa
Left ventricular failure 2 01.8%) (00 | iIk4) 1235} NE N&
| Arrhythmias 6 (5.4%) 2 (5.1%) 5 4,74 2 (4.6%) NS NS
Htroke or transient 2(1AM L (2.6%) L (5% IR N& NS
ischemic attack
Drropouls, no= 38 [12.7%) 17 (1504 T17.9%% 0O [8.5%) a0l LA%) N5 MY
Relusal 7 (i) U7 4 [3.5%) 2 {454
Lunfislic reanons Fi 0 b GT.TH) J 02 AN 2i4.5%) N& MY
Clinical reasons: 4 (3.6%) R H1.9%:) 112.3%)
Clinical Fallow-wup,
no= 234 [54.6%) ir =961 =23l n="193 =37 F P~
Gomin walk corridor Lest
Follow-up, m Al £ 115 Ali &= HEd 471 + 118 418 ¢ 110 N5 10012
Absolute difference s 446+ 854 SRZEHON BROD 414 4ALM T M3 M
discharge, m
Irpirondied 63 (602} 19 [61.3%) Gl {50 TH (48 6%
Lachanged {—10 m] 15 016.5%} T [22.0%) IR {18.9%:) [0 (4781 NS N&
Wirsenad 13 (14.3%} B161% LE {16.58%:) 0 (2455
Curdiovascular risk
[ Leres
Smoking cessalivo THTEAM) 2R L) TRAT(TERE)  GAS (TR0 N3 M5
IHvpertension on 20447 (BLTH) 1319 (68A%) 3357 (BE %) 17T (62.09%) NS M
Larget!
[vabetes on target! 1045 (66.7%)  BSGA2R%) 1220 (R0 A% (6679 Ng M3
Preslipidernia on target™ 1530 (G00%) 711 (G3.6%) 33749 (R7.A%) 95 (GIL0Y) bl N3
BMI =45 af haseling: 17052 BT A1 G6.4%) 1946 (3208 617 (35540 M NS
weipght lnss {at least
M)
BMI =25 al baseline: TARUISO%) B (150%) 949 (18.4%1 420 {20.0%) NS NE

weight gain Ll
QMI =20

Walues are expressed as absolube ounbers, wilh peroentages in brackets, or a2 means = standard deviation. P values are lased
oo mdtivariale Tinear or logislic regressions, as appropriate.

* Bluod pressure lower than LA mm Tlg, or lower than 130083 0 the preseoce of diabetes, chronic renal failure, or
chrorg heart failuve; " hemaglnbin=ale <754 © L0OL chalesterol Tower U 100 mygll o patients having undergone
coronary surgery, o bvwer than TR0 mgtd | for palicols bovins uodergang isolabad valee surpery. T hody mass index.

shinwerl that patients who underwent e-CR were 2. An early rehahilitalion program i3 as effective
significantly less satished about the conlrel of anid as safe as a traditionally late one and, with
bodily pain (BF) (£ = 0,003, |1‘!|_~,-m'1?|1 funelioning the sole exception of new-onsel AF, does nal
i.PF] 7= ”-‘f’““- and role-physical limitation (RF] involve o higher incidence of adverse events or
(= 04001, independent of age group. However, at complivalions during its course

the L-yr follow up, SF-36 items had improved and ' * B
were aligned with those repostled Tor the age-

; In our series, during the rehabilitation prograrm,
mialehed general population.

mew-onset AT was significantly more frequenl in Lhe

DISCUSSION e-CR growge, independent of age class, and anemia was

I avnilhesis, our dala show Ehat:

1. Lomg-termn rehabilitation oulcomes are also fvor-
able in postsurgical palients aged T3 wrs or more,

October 2007

significantly more frequent in older patients, inde-
pendent of rehabilitation trming,

Mew-onsel AF is a quile common complication
after cardiac surgery, with an incidence of more
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than 30% wilhin the first three postoperative davs,
anl less tham 5% after the sixth dav™ Toour series,
new-onset AP occurved in 11.3% of patients admit
ted to the e-CR amd in 2.7% of those admitted to
the 1-CR. In a separate analysis (data not shown),
we tested the association of new-omsel AT with
e-LR, using a multivariale logistic regression

based mndel and entering, as covariates, age, kind
al operalion, left ventricular function, left-alrinm
diameter, hypertension, previous episides of AL,
and medication. However, contrary to other stud-
65, eweonsel AT remained signtficantly asso-
cialed only with rehabilitation timing. An intrig-
ing hypothesis to explain Lhis finding is that the
closure of the purse siring used for right atrium
cannulaticn might induce a sort of electrical inska-
hilily, gither because of the ischemia of (he lissues
imvalved in the tic or because of the distortion of
right-atrivum geomelry, which Eakes g few weeks to
seltle down. Tn any case. patients who had AP
needed, at most, a 45-hr interruption of the reha-
hilitation program Lo uhlain pharmacological car
dioversion and slalilization of the sinus rlvthm.

Anemia after cardiac surgery is vather frequent
in the first postoperative days and also in the first
2k, and it does nol need corrective interventions
apart from limilalion o, more rarvely, postponement
of Lhe physical teaining program. In our series, inci-
dent anernia was significantly more Mrequent in el
derly patients (15.7% v 2 8% ), independent of veha-
bilitation liming, despite no significant difference of
hermogtlobin levels at discharge from Lhe cardiac sur-
gery department between vounger and older partici
panks. As for new-unsel AF, we tested, i a separate
analysis {data nol shownd, the associntion of incidenl
anerria with age class, using a mullivariale Tnygistic
regression based model and enlering, as covariates,
medication and lab lests such as iron, ferritine, in-
Haramalion markers, and eveatinine. However, inwi-
dent anemia remained significantly associated only
with age class, Possibly, 1he persistence of anemia
observed even in elderly patients assigned to the |-CR
might be allributable to the slowed regeneratinn
frum ineffective erythropoiesis or from other age
related hypoproliferative conditions,

With regard o physical performance, in our
series Lhe shorter distance walked on admission hy
patients assigned to the «-CR was prohably related
to the shorter Ume elapsed since operation. In
effect, al the endd of the rvehabilitation program,
pabients assigned to the c-CR showeed a signiti-
cantly higher absolule increase of walked distance
when compared with patients assigred to the 1-CR.
The fact that older patients assigned hulh o the
e-CR and LCR walked a shorer distance when
compared with vounger patients of the same group
Is in aceordance with data reported in a remarkalily
largge sevies of postsurgical patients ™ However, at

Macchi et al,

Ihe end of the vehabilitation program, mere than
0%, of patients showed significant increases in
walkad distance when compared with admission,
independent of rehabilitation liming and age class,
These observations, gathered i a sample including
patients older than those usually envelled in other
studies,”™ confirm thal funetional capacity may he
increased  through appropriate physical Lraining
programs, even in very ellerly postsurgical non
complicaled patients, as alveady reported in post—
myocardial infarction patients.”

Conbrary W olher trials. ™ in which data were
eillected through questionnaives, we completed a
clinical tollow-up in 84.6% of enralled patients. In
the enlire sample, Ly mortality was lower than
3%, and nontatal evenls peourred in fewer than
11%: of padiznls, without any significant difference
between rehabilitation programs or agfe classes.
These data are in aceovdance with the PERISCOP
mullicentric trial *® which reports data observed in
a large cohort of patienls {mean age of 63 = 10 vrs)
who underwenl coronary surdery and were admil-
ted to cardiac rehabilitation 20 days after the ap
cration, inwhich no correlation was found between
lalling-up events and age.

At Lyr follow-up evaluation, one third of pa-
Henls showed worsened or unchanged funclional
ability and risk factors exceading targer levels, in
dependent of rehabilitation timing and age class.
Furthermore, two thirds of overweighl patients did
not lose weight, e Alth of normal-weight patients
hecame overweight, and one fifth of simokers con-
tinued smoking., Though consistent with previ-
ously reported data,® these results confirm the dii-
ficulty in implementing durable healthy fifestyle
changes in all palients, despite inclusion in a re-
habilitation program of educational, nntritional,
and psychological counseling, Possibly, an inten-
sive reinforeement program and a coordinaled in-
tervention involving dgeneral practitioners and fer
ritory facililivs might consolidate and complete the
multifactorial intervention begun in the in-hospi-
tal phase of rehabilitation programs,

Differences in the perceived qualily of lile eval-
uated through the SF-36 questionnaire, such as
less salisfaction with regard to the control of bodily
pain. physical tunctioning, and role-physical limi
tation at the end of the rehabilitation program in
patients whoe bave undergone the «-CR, were prob
ably related Lo lhe shorter time elapsed since ap-
eralion and were independent of age class. Tn fact,
maost SF-36 items were aligned with those reported
for he age-matched general population al the T-yr
fillowe-wp.

Finally, thangh this study was not designed for
d cost—benefit analysis, the early rehabilitation
program alliwe:d a significantly shorter stay in the
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cardiac surgery department (Y8 + 27 oz 119 +
2.4 days).

This shuely inherenlly Tias various limitations.
[irst, some of the effects of mismatched distribulion
of the patients according to the tepe of operation may
have heen rissed by oo analysis, Second, the sample
is not representalive of The entive population of pa-
tients who have undergone cardiac surgery, In fact,
the study included selected patients it enough to
starl Lhe early rebabililation program, apart from the
actual program they had been alloealad oo Conse-
quently, patients needing longer recovery times, and
lr whorm cardiac rehabilitation is even more strongly
recommended,? ™ were excluded from The study,
Third, and strictly related to the abowe obsereation,
incidence of complications and adverse events hoth
turing rehahililalion programs and during follow-up
was relatively low. and this may have reslrained sla-
tistical power. Fourth, randomization produced a sig-
nificantly mismatched distribution of surgical opera
tions 0 Lhe lwn groups, so That the prevalence of
cardicvascular visk factors was significantly unbal-
anced. And, finally, our rehabilitation programs werg
performed on participants who had been admitted as
inpatienls, so conclusions canmol be directly ex-
tended to outpatient rehahilitation setlings.

In conclusion, our data clearly show that in
selected patients whe have undergone cardiag sur
dery, long-lerme rehabililalion outcomes are tavor-
able even in patients aged 73 yrs or move, and an
carly rehabilitation program is as effective and safe
as a Lraditionally late one. Future studies should
investigale differences in lhe Lwo rehabilitation
programs in bigger sevies and, possibly, by enrall-
ing less selected patients. Furthermore, in the view
of an optimization of the cost benefl balance,
fulure shidies should alse evaluate the feasthility
and safety of early rehahilitation programs fiw cul-
paticnots.
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