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Is a 'lot' necessarily better than a 'little'? Impact
of aggressive cardiac revascularization strategies

Tu lV, Pashos CL, Naylor CD, Chen E, Normand SL, Newhouse
IP, McNeil 81, et al. (Institute for Clinical Evaluative Sciences,
North York, Ontario, Canada.) Use of cardiac procedures and
outcomes in elderly patients with myocardial infarction in the
United States and Canada. N Engl J Med 1997;336:1500-5.

SUMMARY
This study compared 30-day clinical outcome and I-year mortality of
community-dwelling elderly patients who had suffered a first myo-
cardial infarction (MI) in relation to the use of cardiac procedures
after MI. The different health care delivery and financing systems in
the USA and Canada translates into a much higher cardiac procedure
rate in the USA compared to Canada. This important difference
provides an opportunity for examining clinical outcomes in relation
to the use of cardiac procedures in these two countries.

The study sample consisted of 224 258 Medicare beneficiaries
within the USAand 9444 patients from Ontario, Canada, all of whom
had suffered an acute MI in 1991. Only patients who were over the
age of 65 years and had sustained a first MI were enrolled. The
average age of the study sample was 76 years (50% were over 75
years) and women were adequately represented (45%). The preva-
lence of systemic hypertension (20%) and diabetes mellitus was
similar in both groups. The predictor variable of interest in the study
was the performance of cardiac procedures in the form of coronary
angiography, and/or revascularization (PTCA and/or bypass sur-
gery) during the first 30 days and the first six months after anMI. The
outcome of interest was 30-day and l-year mortality after MI.

The study found that patients in the USA had a 5 (30 days) to 10
(6 months)-fold higher angiography rate, and a 3 (6 months) to 8 (30
days)-fold higher PTCA rate compared to their Canadian counter-
parts. However, the clinical outcome in the two countries was not
very different. There was a slightly lower mortality in the USA at
30 days (21.4% v. 22.35%, p=0.05) which did not sustain over the
whole year (I-year mortality was about 34% in both groups).

The study concluded that the strikingly high rate of cardiac
procedures performed on elderly subjects with a first acute MI in the
USA (compared to Canada) did not translate into a greater long term
survival benefit.

COMMENT
Several important lessons can be learnt from this large popula-
tion-based study. The most important is that 'a lot' of post-MI
cardiac procedures in elderly patients may not necessarily be
better than a 'little', if one examines the hard end-point of all-
cause mortality.

Secondly, it is important to acknowledge that cardiac proce-
dures generate billions of dollars as revenue in the American
health care system of 'fee-for-service".' Consequently, the
American health care delivery system and infrastructure have
witnessed an unprecedented expansion of cardiac catheterization
facilities and training of invasive cardiologists. 1 It is worthwhile
to note that over half the American hospitals in this study had
facilities for cardiac catheterization and/or revascularization. In

contrast, the Canadian health care delivery system is character-
ized by a greater degree of access to primary care, drugs and
minimal co-payment.' Cardiac catheterization and/or revascular-
ization facilities were available in only 8% of the hospitals in
Ontario (which constitutes one-third of the Canadian population
and has one-fifth of the country's hospitals). This study serves to
re-emphasize that the presence of an on-site catheterization labo-
ratory may be a more important predictor of undergoing a cardiac
procedure than clinical characteristics of the patients."?

Thirdly, this study illustrates how administrative patient data-
bases can be used to link information on hospital diagnoses with
longitudinal data on cardiac procedures and vital statistics to
answer important research questions.

While pointing out these lessons, it would be prudent to
highlight some important limitations of this study. Firstly, the
comparison of mortality experiences of acute MI patients in the
two countries is an analysis of secondary data from patient
databases not collected initially to answer the research question
addressed. Such observational data from the two countries are
compared in this study without any adjustment for either use of
cardiac drugs affectingpost-MI prognosis (aspirin, beta-blockers,
converting enzyme inhibitors, lipid lowering agents) or for other
coronary risk factors (such as hypertension, number of diseased
vessels and location of coronary stenoses). Results obtained from
analyses of such observational data constitute a weaker evidence
than findings obtained from a randomized controlled clinical trial
(RCT) because of the possibility of confounding by comorbid
conditions, coronary anatomy and the intensity of secondary
prevention in the two comparison groups. Indeed, there is some
evidence to suggest that Canadian physicians may have followed
guidelines for secondary prevention with greater vigour, a prac-
tice that would tend to attenuate mortality differences between the
two groups.' In defence ofthe study one must also remember that
RCTs with such large numbers of patients are expensive and time-
consuming. Furthermore, most clinical trials of patients with
acute MI have hitherto excluded a substantial proportion of
elderly patients in the community for one reason or another and
this seriously limits their generalizability.

Secondly, the validity of the end-point of l-year mortality to
judge the efficacy of revascularization procedures (especially for
bypass surgery) may be questioned because clinical benefits may
accrue over a longer period of time. Thirdly, the choice of mortal-
ity as an end-point ignores other potentially important clinical
benefits that may result from cardiac revascularization proce-
dures (such as a diminished morbidity and an improved quality of
life). The use of a composite end-point that incorporates informa-
tion on both morbidity and mortality would be more appropriate.
Fourthly, the study does not attempt any cost-effectiveness analy-
sis because that was not its focus. Nonetheless, other studies have
suggested that cardiac catheterization after an MI is cost-effective
(or at least cost-neutral) in that it may reduce the number of
hospitalizations or avert unnecessary testing." Lastly, the present
study was done seven years ago, a time period in which both the
efficacy of cardiac interventions and medical treatment post-MI
has undergone considerable change and the findings may not be
strictly generalizable to the 'state-of-the-art' today.

This study has several important implications for Indian cardio-
logists. One key message is that the road to better cardiac health
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after an MI need not be paved with catheterization laboratories
and expensive procedures. Commitment to deliver effective sec-
ondary prevention will be as rewarding at lesser cost as suggested
by the Canadian experience. This message is of particular rel-
evance for developing countries such as India which have a
scarcity of health care resources. This information is timely in an
era when one is observing an unparalleled increase of cardiac
catheterization facilities and a plethora of cardiac procedures in
India, in tandem with the preferential selection of interventional
cardiology for further specialization by younger cardiologists.
The finding that more cardiac procedures do not translate into
better long term survival post-MI whereas secondary prevention
does so should serve to focus attention on preventive cardiology
services.

While making these comments, it is also important to note that
the average patient with an acute MI in India is younger in com-
parison to this study sample. It could well be argued that cardiac
procedures and revascularization in younger age groups may
translate into a greater gain ofDALYs and QUALYs (compared
to the elderly cohort of patients studied); the trade-off between
procedure-related mortality and clinical benefits favours the use
of procedures in young patients in comparison to the elderly.
Therefore, there is a need for us to address the impact of cardiac
procedures on post-MI outcome in the Indian context. This would
require the setting up and interlinking of administrative databases
within tertiary care facilities, development and validation of a
'quality of life after an MI' scale applicable to Indian patients,
proper follow up of patients for ascertainment of outcomes, and
the performance of cost-effectiveness analyses (in addition to

Autologous bone marrow transplantation in
chronic myeloid leukaemia

Archimbaud E, Michallet M, Philip I, Charrin C, Clapisson G,
Belhabri A, Guilhot F, Stryckmans P, Adeleine P, Fiere D.
(Service d 'Hematologie, Hopital Edouard Herriot; Laboratoire de
Cryobiologie, Centre Leon Berard, Lyon; Service d'Hematologie,
Hopital Jean Bernard, Poitiers, France; Service d'Hematologie,
Institut Jules Bordet, Bruxelles, Belgium; Laboratoire d' Informa-
tique Medicale des Hospices Civils de Lyon, Lyon, France.)
Granulocyte colony-stimulating factor given in addition to inter-
feron-a to mobilize peripheral blood stem cells for autologous
transplantation in chronic myeloid leukaemia. Br J Haematol
1997;99:678-84.

SUMMARY
Archimbaud et al. studied if it was feasible to safely mobilize and
harvest the Philadelphia (Ph}- stem cells present in most chronic
myeloid leukaemia (CML) patients during interferon (IF)-a therapy.
The feasibility and safety of autologous transplantation was also
explored. The study was conducted on 30 patients with CML in the
first chronic phase, with haematological remission achieved by IF-a
therapy. The median age of the patients was 45 years (range 3-57),
the median duration ofIF-a therapy was 28 months (range 11-161)
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other analyses), given the differences in physician's fees and
procedure costs in India as compared to the West. Such a task,
apparently daunting, represents a window of opportunity for the
cardiologists and clinical epidemiologists in India.

I will end on an important clinical note: Irrespective of the
choice of medical treatment versus revascularization after an
acute MI, proper follow up with meticulous attention to secondary
prevention is mandatory and, indeed, is the critical determinant of
outcome.
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and the median proportion ofPh+ cells in the bone marrow (8M) was
35% (range 0-100).

Granulocyte colony-stimulating factor (G-CSF; 5 ug/kg/day) was
given subcutaneously along with IF-a therapy. G-CSF was well
tolerated with median leucocyte of counts 27.6x 109/L(range 0.9-
83x l 09)on day 5 of therapy. The cytogenetic status of the patients
remained unchanged.

Stem cells were harvested daily by apheresis, using Cobe Spectra
(Cobe, Rungis, France) or Fenwal-3000 (Baxter, Maurepas, France),
blood separator, from day 5 ofG-CSF therapy till a target number of
cells sufficient for transplantation were achieved. The target cell
yield was >6x 109 mononuclear cells/kg body-weight containing
>4x 108/kg CD34+ cells or >IOx 104/kgCFU-GM (colony forming
unit-granulocyte macrophage). The patients underwent a median
number of3 (range 1-5) aphereses to reach the target number. Out of
30 patients 29 yielded sufficient CD34+ cells or CFU-GM for
transplantation. The cells were cryopreserved and stored in liquid
nitrogen.

Cytogenetic analysis of the apheresis products revealed a signifi-
cantly lower proportion of Ph+ cells in the last apheresis product
compared to the first product (p=0.05).

The yield of mononuclear cells was good if the leucocyte counts
on day 5 of administration of G-CSF were high (p=0.002) and if
there were a high proportion ofPh+ cells in the bone marrow prior to
G-CSF treatment (p=0.03). The leucocyte count on day 5 was also
predictive ofthe CFU-GM yield (p=O.OOI). However, no predictive
factor for CD34+ yield was found.

Of the 29 patients who yielded enough peripheral blood stemcells


