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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
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SUMMARY
Archimbaud et at. studied if it was feasible to safely mobilize and
harvest the Philadelphia (Phj- 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 (BM) 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-
83x109) 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 lOS/kgCD34+ cells or> lO«104/kg CFU-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 of the CFU-GM yield (p=O.OOI). However, no predictive
factor for CD34+ yield was found.

Ofthe 29 patients who yielded enough peripheral blood stemcells
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(PBSC) for transplantation, 14 had a poor initial cytogenetic res-
ponse or a relapse following IF-a therapy. They were transplanted
with autologous PBSC. Thirteen of these patients were in haernato-
logical remission and I was in the accelerated phase. Pre-transplant
conditioning with busulfan 4 mg/kg/day orally on day -{j to -3 and
melphalan 140 mg/m' intravenously on day -2 was given to all
patients. Patients received a median of 7.1x108 MNC/kg, 3.6x 106

CD34+ celis/kg and 24x 104 CFU-GMlkg. The blood counts were
allowed to recover spontaneously. The median time for the poly-
morphonuclear cell count to reach levels of>0.5x 109/Lwas 20 days
(range 16-114) and the median time for the platelet count to reach
>50x 109/Lwas 18 days (range 12-149).

Thirteen of the patients had more than 36% Ph+ cells in the
autologous grafts while I had 13%. The initial cytogenetic response
on normalization of blood counts was a major response (i.e. .::;35%
Ph+ cells in the marrow) in 9 patients, a minor response (360/0-99%)
in 2 patients and no response in 3.1The percentage ofPh+ cells in the
postgraft bone marrow correlated with the percentage ofPh+ cells in
the graft (p=0.05)

Thirteen patients were alive 2-32 months postgraft, while the
patient grafted in the accelerated phase died of the disease 5 months
after the graft.

COMMENTS
Chronic myeloid leukaemia is a malignancy of the haematopoietic
stem cells. In 95% of the patients the neoplastic cells carry the Ph
chromosome, which arises from reciprocal translocation between
the long arms of chromosomes 9 and 22. At the point of translo-
cation a new fusion gene BCR!ABL is created which encodes for
a chimeric protein with protein tyrosine kinase activity.

The only potentially curative treatments for CML are alloge-
neic bone marrow transplantation from HLA-identical sibling,'>
and matched unrelated donor allogeneic transplants. 3These meth-
ods are able to eradicate the Ph chromosome and the correspond-
ing fusion gene BCR!ABL which is responsible for prolonged
survival ofCML cells." These therapies are not available to more
than half the patients, for whom IF-a is the best available treat-
ment.v Autologous transplantation was initially tried in such
patients and was found to be feasible.' In the earlier studies, stem
cells for autograft were harvested from the patients' blood or bone
marrow at diagnosis. These stem cells would have escaped the
secondary oncogenic events which cause the acute transforming
event (blast crisis) in vivo and their autotransplantation resulted in
a complete or major cytogenetic response in about 40% of those
previously resistant to IF-a therapy.'

Ph- stem cells have been detected in CML patients? and Ph+
cells from the graft have been shown to contribute to postgraft
relapses. 10These observations triggered the search for methods to
obtain Ph- autologous grafts. Some ofthe methods include: (i) in
vitro stem cell culture;" (ii) spontaneous or colony-stimulating
factor (CSF) supported haemopoietic recovery from cherno-
therapy;" (iii) in vitro selective killing ofPh+ cells,13,14and (iv)
immunological selection of Ph- cells."

While allogeneic bone marrow transplantation is the only
potentially curative treatment for CMLY only 15% of the pa-
tients have a HLA-identical sibling and another 15% may hope to
find an unrelated donor." Thus a majority of patients are offered
IF-a therapy which has direct cytotoxic effects on the Ph+ clone.
This achieves complete or partial cytogenetic response in 40% of
the patients and the median survival with IF-a is better than that
with other regimens. Thus, all CML patients are put on IF-a
treatment, which is continued, unless a donor for allogeneic bone
marrow transplantation is found.
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Archimbaud et al. evaluated the feasibility and safety of har-
vesting enough PBSC for autograft in patients who are receiving
IF-a therapy. IF-a causes BM hypoplasia; thus to mobilize stem
cells from the bone marrow into the peripheral blood, a G-CSF
regimen was superimposed on IF-a therapy. In 29 out of 30
patients enough PBSC could be harvested for a graft. Spontane-
ous haematopoietic recovery occurred in all of the 14 patients
subjected to autologous transplantation. The procedure was found
to be safe with no severe side-effects of the G-CSF regimen and
no alteration in the cytogenetic status due to G-CSF or apheresis.
Further, IF-a therapy did not have to be interrupted to harvest
sufficient PBSC.

The later apheresis products showed significantly lower pro-
portions of Ph+ cells as compared to the first apheresis product.
One of the probable explanations for this phenomenon could be
the functional impairment of adhesion molecules on Ph+ cells,"
which would facilitate their early mobilization. Another reason
could be the antileukaemic effect of G-CSF together with IF-a
which can induce apparently normal differentiation of CML
cells. IS Further studies need to be conducted to ascertain the cause
of reduction in the proportion of Ph+ cells mobilized in later
aphereses compared to the first apheresis and to modify the
harvesting procedure for optimal yield of Ph- stem cells.

One reason for continuing IF-a during PBSC mobilization
was to prevent the preferential mobilization ofPh+ over Ph- cells.
However, the effect of IF-a on their relative yields was not
studied.

The autografted PBSC samples were partially Ph-. A previ-
ously reported correlation between the percentage of Ph- cells in
the graft and the initial cytogenetic postgraft response was con-
firmed in this study."

Although it seems that a lower proportion ofPh+ stem cells in
the graft should result in a better long term survival, previous
studies have shown that if Ph+ cells are reduced in the graft, an
early relapse becomes more likely,'? even with continuing IF-a
therapy. This paradoxical result may be explained by a compari-
son ofthe results ofT cell depleted allogeneic transplants in CML.
T cell depletion in the allograft results in a reduced incidence of
graft-versus-host disease, but simultaneously the graft v. leukaemia
effect also diminishes, which may account for the very frequent
relapses in these cases." This underscores the importance of the
immune system in containing the Ph+ clone, at least in the case of
allogeneic grafts. Thus, stimulation of the host immune system
against its own leukaemia, may improve long term survival after
Ph- enriched autografts.
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SUMMARY
A reduction ofl2% in coronary risk following a screening programme
has been reported by the British Family Heart Study (BFHS). I A
similar reduction in risk has also been obtained in the Oxcheck
study.' The BFHS measured the costs and cost-effectiveness of the
programme from the health services perspective. The primary out-
come measures ofthe study were the mean cost and the mean cost per
I% reduction in coronary risk.

The methodology of this study can be divided into two aspects:
(i) screening programme, and (ii) costing methodology.

Screening programme. In 13 towns in Britain, one general prac-
tice was randomly allocated to the intervention and another served as
the external control group. Within each intervention practice, all men
aged 4G-59 years along with their families were randomized to the
intervention group and an internal comparison group. Families in the
intervention group were invited for screening and lifestyle advice. A
complete risk assessment was performed and the results conveyed to
the man and his partner. The subjects were followed up for one year
with the frequency of visits proportional to the risk score. Those in
the top-tenths were invited for follow up every two months, whereas
those in the bottom two-tenths were followed up at one year. Both the
intervention group and the comparison group were assessed for
coronary risk score at the end of one year.

21

marrow of most early-chronic phase but not accelerated-phase chronic myelogenous
leukaemia patients. Blood 1996;87:4770-9.

16 Oxford Textbook of Medicine. Vol CM. Oxford:Oxford Medical Publications, 1996.
17 Bhatia R, Wayner EA, McGlave PB, Verfaillie CM. Interferon alpha restores

normal adhesion of chronic myelogenous leukaemia haematopoietic progenitors to
bone marrow stroma by correcting impaired beta 1 integrin receptor function. J Clin
Invest 1994;94:384-91.

18 Bedi A, Grifflin CA, Barber IP, Vala MS, Hawkins AL, Sharkis SI, et 01. Growth
factor-mediated terminal differentiation of chronic myeloid leukaemia. Cancer Res
1994;54:5535-8.

19 Talpaz M, Kantarjian H, Liang 1, Calvert L, Hamer 1, Tibbits P, et 01. Percentage
of Philadelphia chromosome Ph-negative and Ph-positive cells found after autologous
transplantation for chronic myelogenous leukaemia depends on percentage of
diploid cells induced by conventional-dose chemotherapy before collection of auto-
logous cells. Blood 1995;85:3257-63.

20 Goldman 1M, Gale RP, Horowitz MM, Biggs lC, Champlin RE, Gluckman E, et 01.
Bone marrow transplantation for chronic myelogenous leukeaemia in chronic
phase: Increased risk for relapse assoicated with T cell depletion. Ann Intern Med
1998;108:806-14.

DIVYA

Department of Biochemistry
All India Institute of Medical Sciences

New Delhi

Costing methodology. The fixed costs included the cost of equip-
ment, overheads, initial and refresher training of nurses, quality
assurance of equipment and administrative costs. The cost of initial
screening and follow up included nurses time, consumables and
laboratory tests. The cost of final screening was not included as it
would serve as the screening for the second year in a regular screen-
ing programme.

The estimates of equipment required, initial training costs, time
spent by nurses (45 minutes for initial screening and 30 minutes for
follow up) and others were based on their experiences during the
study. All the costs were for the year 1994-95 and a discount rate of
6% was used to get annual equivalent costs for items with a life of
more than one year, such as equipment.

A non-attendance of6.1 % for initial appointments and 20.3% for
follow up was also based on their experience. The time involved in
the research component of the screening programme was excluded
from the calculations. Information was also collected from all the
subjects regarding the drugs they received from the general practitio-
ners and the number of health visits in the study year. The sum of the
costs ofthe screening programme, the incremental costs of drugs and
extra health service visits would give the incremental cost of the
programme in a real-life setting.

The average cost per individual screened was £63.14. This
comprised fixed costs (£25.84) and the cost of initial screening and
followup(£37.30). Nurses time made up 66% of this cost, consumables
17%, and equipment 10%. If the research component costs were
included the cost increased to £1 00.59 per person. Assuming that the
equipment and space is already available (and, therefore, excluding
their costs), the estimate decreases to £53.78. If the cost of the final
screening is included the cost increases to £81.10. Subjects in the
intervention group had been prescribed five more drugs per 100
subjects and this cost was estimated at £7 per person. On an average,
the intervention group received fewer non-intervention health checks
by general practitioners and nurses but more visits by others. The
overall cost of the intervention was £51.63 per person initially
screened. Assuming a 12% reduction in the coronary risk by the
intervention, the annual cost of 1% reduction in coronary risk was
£5.26 per person.


