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Context of review

A high burden of CVD on the USA
Estimated costs of $393 billion (2005)
700 million Americans have CVD

13 million with known CAD



* Multifaceted strategy needed:
— Target 9 modifiable risk factors
— Primary prevention
— Secondary prevention
— Promote evidence-based care



* Multifaceted strategy needed:

— Primary prevention



The need for clarification

e Evidence for the benefit of exercise-based
cardiac rehabilitation

* Guidelines recommend addressing the range
of modifiable CV risk factors

e Consider:

— Physician-supervised Behavioral Interventions for
Symptomatic CAD



Physician-supervised Behavioral
Interventions for Symptomatic CAD

 Comprehensive Cardiac Rehabilitation (CCR)
— Group exercise plus education and counseling on RFs

e Cardiac Rehabilitation (CR)

— Group education and counseling on RFs with no structured
exercise

* Individual Counseling (IC)

— Individual-based education, counseling and follow-up
around RFs



 Comprehensive multidisciplinary programs

* |Including:
— Patient education
— Risk factor interventions
— Provider use of guidelines
— Assessments and consultations
— Drug therapies and ancillary services



Aim of review

* To determine whether programs (CCR, CR, IC)
for patients with established CAD improve
health outcomes



Methods

* Searched:
— Medline (1966-2004)
— Cochrane Central Register of controlled trials (2004)
— Embase (1980-2004)
— CINAHL (1982-2004)
— SINGLE (1980-2004)
— PubMed (Jan-Dec 2004)
— Cited references in WoS (1999-2004)
— Hand search / author contact



Selection and Abstraction

* Two investigators (AC & FM) independently
reviewed :

— Titles and abstracts
— Full texts of potentially relevant papers based on a
priori eligibility criteria
* Outcomes data extracted and double checked
independently (BV)



* Original investigator contacted where possible
if outcomes of interest not reported

* Assigned to:
— CCR
— CR
— |C



Exclusion Criteria

Not randomized

Primary prevention only
Single-modality interventions
No outpatient component
No ‘usual care” arm

Interventions not provided by health
professionals

Outcomes data for < 50 patients



Potentially eligible studies identified from: T h e S e arC h P ro CeSS

ebibliographic databases (n=6207)

ereference lists of relevant studies

or previous review (n=36) Studies screened for
eCentres for Medicare and Medicaid possible inclusion
Services (N=93) (n=6336)

A 4

*Studies excluded (n=180):

eNot randomized (n=52)
eSingle modality intervention (n=25)
ePrimary prevention (n=16)
<50 patients (n=13)
eGuideline or review article (n=24)
eDid not report outcomes (n=9)
eAbstract only (n=9)
eDrug interventions (n=8)
eData not separate for CAD pts (n=5)
eProtocol only (n=5)
ePopulation not CAD (n=5)

Full manuscripts reviewed
for inclusion (n=231)

A

eNo usual care arm (n=3) : —
eNon-English (n=2) Trial publications
eInpatient-based intervention (n=2) potentially relevant to the
eMethodological flaws (n=1) review (n=51)
eSummary of article already included

(n=1)

Multiple publications of the same trial |«
(n=10)

Total number of unique
trials relevant to the
review (n=41)




Statistical analysis

Primary outcomes: Mortality

Secondary outcomes: Recurrent Ml
Hospitalizations

Other outcomes: QOL
Effect on RFs
Use of therapies
Funct. status



Results: All-cause mortality

o 1 /27 trials reported significant survival
benefit at 12m

* RR0.89 (Cl10.79-1.01), 13625 pts.



All-cause mortality (12m, CCR)

Review: Secondary prevention programmes in coronary heart dizease (Jan 14; 10:200
Comparison: 02 All-Causze Mortality
Outcome: 09 Comprehensive Cardiac Rehabiltation
Stucdy Treatment Contral RR (fixed) Wyigight RR (fixed)
o sub-category it it 95% Cl kS 95% Cl
Sivarajan 1952 3786 Z/84 = 0.93 1.47 [0.25, 8_55]
Bengtz=on 1953 lo/81 &/90 —_— Z.61 l1.85 [0.70, 4.87]
Wermeulen 1983 2747 EfEL 4 Z.21 0.43 [0.09, Z2.13]
WHO 1953 lde,/3332 1lels842 s ; TE.EL o.gé [O.70, 1.0E&]
Fricliund 1999 2,87 14791 —_— &_E9 O.&7 [0.31, 1.47]
OQldricdge 1991 3593 4710 & 1.81 o.77 [0.18, 3.36]
PRECCOR 1991a 0/80 4761 + z.08 0.11 [0.01, 2.05]
Enghlom 1992 127119 127109 —_— 6.Z2d4 o.g& [O.40, 1.77]
Heidelbery 1992 Z/58 1787 = 14 0.46 Z.04 [D.1%9, Z1.82]
Lizspers 1999 0746 1741 4 073 0.20 [0.01, 7.12]
Westfold 2003 /o8 1753 = P 045 2.0z [0.13, 21.92]
Total (95% CI 1672 1627 4 100,00 0.86 [0.71, 1.02]
Total events: 189 (Treatment), 212 (Control)
Test for heterogeneity: Chiz =720, df =10(P=071),F=0%
Test for overall effect: £ =170 (P = 0.09)

o1 02 ns 1 2 = 10

Favours trestment  Favours control

RR 0.86

95% C10.71-1.02 pts=3254



All-cause mortality (12m, CR

Review: Secondary prevention programmes in coronary heart dizease (Jan 14; 10:20)

Comparison: 02 All-Causze Mortality

Outcome: 10 Group Cardiac Rehabiltation (without exercize component)

Study Treatment Contral RR (fixed) Wyieight RF (fixed)

o sub-category it it 95% Cl kS 95% Cl

Stern 1953 0s3k 1729 4 - 1_8E o.zg [0.01, &_57]
PRECOR 1991k EfEl 4761 = 4_4E 125 [0.35, 4.43]
Jones 1996 7951168 2441160 a3_ 73 0.93 [0.69, 1.28]
Total (95% Ch 1254 1zE0 loo. 00 0.%4 [0.70, 1.25]
Total everts: 84 (Treatment), 39 (Contral)

Test for heterogeneity: Chi*= 077, df =2 (P =068), F=0%

Test for overall effect: £ =045 (P = 0.65)

o1 02 ns 1 2 5 10
Favours trestment  Favours control

RR 0.94 95% CI 0.70-1.25 pts=2514



All-cause mortality (12m, IC

Review: Secondary prevention programmes in coronary heart dizease (Jan 14; 10:20)
Comparison: 02 All-Causze Mortality
Outcome: 11 Individual Counselling
Stucdy Treatment Contral RR (fixed) Wyigight RR (fixed)
o sub-category it it 95% Cl kS 95% Cl
Cupples 1994 1373242 ED/246 —a— 1677 0.45 [0.24, 0.88]
DeBusk 1994 127233 10729E —_— L.83 1.0 [O.Ekz, E.7E]
Fitzgerald 1994 357333 357335 —— E0O.30 1.01 [O.&5, 1.57]
SCRIP 1994 1,145 07185 = 4 0.8 3.E1 [0.13, 78.08]
M-HART 1997 IBFE02 275684 —8— lE5.20 1.2 [0.238, 2.2E]
Campbell 1993 ZZSET3 zESE70 —— 14 87 o_g88 [0.50, 1.54]
Carls=zon 1995 4118 ZS117 1.17 0,29 [0.14, &.9Z]
Jolly 1999 157277 ZaF3ED —e— 1z.41 o.7& [O.40, 1.4E]
Allizon 2000 Z/1Es z/les r 1.1z l.0& [0D.15, 7.48]
COACH pilot 2002 0/1z1 EflE4 +—= 1_44 0.Z0 [0.01, 4.22]
COACH 2003 4,398 47394 l Z.34 0,33 [0.z5, 3.33]
ELMI Trial 2003 1/1E1 ar1E1 4 = 1.75 0.33 [0.04, 3.17]
Soung 2003 /71 11775 —_— 622 o.77 [0.323, 1.80]
Total (95% CI 377E 3831 4 100,00 0.90 [0.73, 1.11]
Total events: 153 (Treatment), 173 (Control)
Test for heterogeneity: Chi2=11.06, df =12 (P =052), F =0%
Test for overall effect: £ =085 (P =0.34)

o1 o0z s 1 2 = 10

Favours trestment  Favours control

RR 0.90 95% C10.73-1.11 pts=7603



All-cause mortality
(short and long term)

12m

18 [0.97 10.82-1.14 |9912

24m

4 0.53 |0.31-0.92 |1367

60m

4 0.76 |0.62-0.92 2225




Re-infarction rates

* 1 /16 trials reported significant difference in
event rates

e At12m:
— RR 0.89 (95% Cl 0.77-1.04), 9210 pts



Re-infarction rates

(12m, CCR)

Review: Secondary prevention programmes in coronary heart dizease (Jan 14; 10:20)
Comparison: 03 Recurrent Myocardial Infarctions
Outcome: 01 Comprehensive Cardiac Rehabiltation
Stucdy Treatment Contral RR (fixed) Wyigight RR (fixed)
o sub-category it it 95% Cl kS 95% Cl
Bengtz=on 1953 2781 4,90 = 1.91 0.5& [0.10, Z.35]
Yermeulen 19583 4747 451 —_— 434 0.43 [0.16, 1.458]
WHO 1953 lt0/3332 1z23/842 L 71397 1.0F [O.82, 1l.E&]
Fridiund 1991 4./87 14791 —_—— 5_88 0.30 [0.1a, 0.87]
PRECCOR 19914 4760 EFEL = Z.99 O.&8 [0.20, 2.28]
Enghlom 1992 2,115 167109 —_— 8._40 0O.46 [0O.z0O, 1.03]
Heidelberg 1992 2756 45587 4 = 1.582 0.51 [0.10, Z.87]
Yestfold 2003 4,33 erach] & 1.E51 1.33 [0.321, 5.80]
Total (95% CI l44z 1400 5 100,00 0.27 [0.72, 1.0E]
Total events: 178 (Treatment), 195 (Control)
Test for heterogeneity: Chi? =10E0, df = ¥ (P =016), 7 = 33.9%
Test for overall effect: Z=1.41 (P =0.186)

o1 o2 s 1 2 = 10

RR 0.87

Favours trestmert  Favours control

95% C10.72-1.05

pts=2842



Re-infarction rates

(12m, CR)

Review: Secondary prevention programmes in coronary heart dizease (Jan 14; 10:20)

Comparison: 03 Recurrent Myocardial Infarctions

Outcome: 02 Group Cardiac Rehabiltation (without exercize component)

Study Treatment Contral RR (fixed) Wyieight RF (fixed)

o sub-category it it 95% Cl kS 95% Cl

Stern 1953 3538 ZFER = 3.88 1. 24 [0.zZ2, &.94]
PRECOR 1991k 47561 EFEL = 10.&65 0.&7 [0.Z0, 2.25]
Jones 1996 4371168 4371160 a85_47 0.89 [0.E3, 1.33]
Total (95% Ch 1254 1zE0 loo. 00 0o.88 [0.81, 1.28]

Total events: 50 (Treatment), 56 (Contral)
Test for heterogeneity: Chi* =036, df =2 (P =084), F=0%
Test for overall effect: £ = 0.67 (P =0.50)

RR 0.88

95% C1 0.61-1.28

o1 0z ns

Favours trestment

1 2 5 10
Favours contral

pts=2514



Re-infarction rates (12m, IC

Review: Secondary prevention programmes in coronary heart dizease (Jan 14; 10:20)

Comparison: 03 Recurrent Myocardial Infarctions

Outcome: 03 Individual Counseling

Stucdy Treatment Contral RR (fixed) Wyieigght RR (fized)

o sub-category it it 95% Cl kS 95% Cl
DeBusk 1994 107233 ZOFERE —— EG_Z0 O.50 [O.z4, 1.0E]
SCRIP 1994 £rl4k5 07155 14 063 11.75 [0.8&, Z10.89]
M-HART 1997 dd FEIE 47 fe8d l EE.EE 1.04 [O0.&69, 1.E5&]
Campbell 1993 137840 1lz/7Ela l&. 02 1.04 [O.48, Z.E6]
Allizon 2000 os1E8 1/163 4 = 1.320 0,385 [0.01, 2.63]
Total (95% CN 1828 1817 - 100,00 0.55 [0.89, 1.301
Total everts: 72 (Treatment), 75 (Contral)

Test for heterogeneity: Chi*=6.41, df =4 (P=017), F = 37 B%

Test for overall effect: £ =032 (P =0.75)

o1 0z ns 1 2 3 10

Favours trestment  Favours control

RR 0.95 95% C1 0.69-1.301 pts=3645



Hospitalization Rates

All-cause |13 0.85 0.78-0.93 |5751
& CV

All-cause |9 0.84 0.74-0.97 |3653
only

CVonly |7 0.76 0.58-0.98 3233




Hospitalization rates

(All-case and CV)

Review: Secondary prevention programmes in coronary heart dizease (Jan 14; 10:20)
Comparison: 06 Hospitalizations
Outcome: 04 Al Programs
Study Treatment Carntral RFR (random) Weight RR (random)
or sub-category i it 95% Cl kA 95% Cl
Fridiundg 1991 lasa7 28791 Hi 3.0%8 0.71 [0.42, 1.17]
Fitzgerald 13994 183,323 led /32338 1894 l.00 [0.8&, 1.17]
Marylor 1994 les7z 23770 — .61 0o.&3 [0.35%, 1.17]
SCRIP 15994 ZES14E 44 /155 —a— 398 0.&1 [0.35%, 0.54]
Heidelberg 1997 1543 17753 — Z.45% 1.0% [0.82, 1.32]
M-HART 1997 S3SE0E S5/684 —— S_EE 0.%& [0.72, 1.ZE8]
Campbell 1993 10&e,/540 1457518 —— 1z EZ o.70 [0.B&, 0.87]
Marylor 1999 Ze/08 44 /1068 —a— 4 g6 0.&5 [0.44, 0.37]
Allizon 2000 Z7/r1ER 2E/le8 — 3.71 0.8z [0.8z, 1.23]
COACH 2003 Z03,308 ZEZ/304 k| ZZ.61 0.%1 [0.80, 1.03]
farchionni 2003 715180 44 /30 —— =1 0.81 [0.&1, 1.07]
“estfaold 2003 Ze/08 21799 —a 3.90 0.85 [0.EB5, 1.3Z]
Young 2003 ZE/71 28775 —a— 4_0& 0.94 [0.81, 1.45]
Total (95% I 2913 zazg [ 3 100.00 0.85 [0.78, 0.93]
Total events: 813 (Treatment), 921 (Caontral)
Test for heterogeneity: Chi? = 1507, df =12 (P =024, 1F = 20.4%
Test far overall effect: £ = 3.50 (P = 0.00035)

o1 02 oa 1 2 5 10

RR 0.85

Favours trestment

95% C1 0.78-0.93

Favours contral

pts=5751



Other Endpoints

e QOL / functional status
— 14 /26 trials reported significant improvements
— Measurement tools used very heterogeneous

* Cholesterol

— 20/24 trials reported improvements in profiles
— 12/20 these improvements were significant



e Use of effective medications

— 8/20 showed significantly better application of at
least 1 therapy

* Costs
— Only 6 /41 reported costs

— 3 also reported or implied being ‘cost saving” with
no data

— 1 reports lower inpatient bed days at 48 m follow
up



Conclusions

* In patients with CAD, the programs reviewed :
— Reduce long term mortality
— Reduce hospitalizations
— Improve processes of care
— Improve quality of life
— May reduce health care costs



General considerations

* [nconsistencies in effectiveness of program

 Little understanding of ‘the black box’ of
Interventions

* Generalizability to:
— Older patients

— Women
— The ‘real world’



Methodological considerations

* Possibility of:
— Atypically optimal care in usual care groups
— Effects of unpublished studies

e Lack of:

— Detail in program descriptions

— Analysis of component impact

— Double-blinding

— Details regarding randomization concealment



