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Similar studies can help draw attention to various ques-
tions such as subsidies in health care, quality of care
and the issues of health manpower development including
medical education. Though this is a case study of one PHC
run by a medical college, the methodology can be adapted
for other similar exercises. More such studies are required
from other parts of India to get a clearer picture of the cost
of health services in this country.
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Potential years of life lost by major childhood cancer
deaths in Bombay
S. KRISHNAMURTHY

ABSTRACT
Background. Over the last two decades mortality from

childhood cancers has declined in the West, possibly
due to advances in chemotherapy. Unfortunately, poor
countries cannot afford these drugs as they are costly and
scarce. We undertook this study in Bombay to help us
make rational choices in this area.

Methods. We studied the mortality, incidence and
years of potential life lost by premature death from specific
cancers in children under 15 years of age.

Results. Leukaemia accounted for 30% to 50% of pre-
mature life lost by death from cancers regardless of gender
or age, i.e. if such loss was avoided by timely diagnosis
and therapy, up to 50% gain of 'person-life would occur. It
constituted nearly one-third of the childhood cancers, with
age-adjusted rates comparable with American blacks and
whites in boys, but less in girls. Incidence and decline of
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mortality due to leukaemia from 1964 was lower in girls
than in boys.

Conclusions. A focus on leukaemia treatment would
increase productive person-life by nearly 50%. A triaging
system might be the best method for allocating treatment
till data on cost of such therapy are available. There is a
need to increase morphological diagnoses in girls. Concen-
trating on treating girls with leukaemia older than 5 might
contribute most in terms of gain in human potential and
would be a cost-effective use of scarce resources.
Natl Med J India 1995;8:161-4

INTRODUCTION
There have been few epidemiological studies of childhood
cancers reported from developing countries although
children constitute nearly 40% of their populations.

In children under the age of 5, cancer is a minor cause
of death because prematurity and infectious diseases
predominate' as causes of mortality in these countries.'
However, above the age of 5, the mortality from cancers
increases.' Different cancers contribute differently to
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TABLEI. Potential years of life lost by death from major childhood cancers in Greater Bombay, India, 1984

Site (ICD9 codes) Potential years oflife lost in various age groups per 1()~population due to cancer

Males Females

<1 1-4 5-9 10-14 <1 1-4 5-9 10-14

Leukaemia (204-208) 199.6 195.3 216.8 195.7 126.0 123.1 109.0 126.8
Other childhood cancers" 100.1 39.2 113.8 37.5 63.5 77.5 36.7 46.6
Other and unspecified sites (190-199) 99.9 65.2 51.7 28.0 15.4 12.1 11.5
All cancers (140-208)t 401.9 314.7 322.4 291.3 254.5 217.6 171.5 163.4

• includes Wilms' tumour, central nervous system and bone cancers, lymphomas and unclassified cancers
t slight variation from actual total due to rounding-off in calculations with small numbers

childhood cancer mortality. Some are easily diagnosed and/
or treated, but others vary greatly in incidence and are
difficult to diagnose. Their impact on the lives of children
therefore differs. We felt that decisions on treatment
priorities, especially the use of scarce and expensive anti-
cancer drugs, should be based on the assessment of the
amount of life lost by premature death--' due to different
childhood cancers rather than on data based on mortality,
morbidity+" or frequency.8-11 We therefore performed such
a study in Bombay.

METHODS
The International Incidence of Childhood Cancer' provides
morphologically classified cancer incidence rates but such
data are not yet available for India where cancers are
classified according to site>? in the ninth edition of the
International Classification of Diseases.'?

We, therefore, studied cancer-specific mortality data from
the Bombay Cancer Registry (BCR) from 196413,14 and
causes of death in 1984 from the Bombay Municipal Corpo-
ration." From these we calculated years of potential life
lost from various cancers in Bombay children.'

The population-based cancer registry in Bombay has been
collecting data since 1963. Population-based data presented
here from Bangalore and Madras are from 1982-84 unless
available for earlier years as in Bombay. We focused on the
major types of childhood cancers, namely ICD9 200-202
and 204-208 except ICD9 20J-multiple myeloma.

The data on deaths in children less than 15 years of age,
due to specific types of cancer, were obtained in each 5-year
age group. For each age group, the population distribution
and resultant cohort of persons dying from all causes was
obtained and the same risk was assumed for dying from all
causes of death except that due to the specific type of cancer.

We then calculated the difference between the mid-point
of age groups at actual death due to a specific cancer and
the mid-point of the corresponding age groups at expected
death if the cause was absent. This provided the years of
potential life saved at the prevailing general population
mortality rate, for each age group, if death from cancer had
not occurred. (This modifies the concept of HaenszeF
and extends that of Mettlin.l) In this way we assessed and
compared the contribution of each major cancer in children
to potential life lost. These calculations were limited to
those cancers for which cancer-specific mortality data were
available. We did not calculate the years of life lost if the
numbers of deaths were too few such as in lymphomas, or
if specific mortality rates were not available as for Wilms'

tumour and for central nervous system and bone cancers.
Cause-specific mortality data on lymphomas as a whole were
also not available.

RESULTS
Table I shows data on potential life lost by death from
leukaemia and other types of cancers. At least 30% to 50%
of person-years of life lost by cancer deaths were due to
leukaemia irrespective of gender and age group (Table I).
These figures were derived thus:

For each gender-age category:

Person-years lost
from leukaemia
------xlOO=
Person-years lost
from all cancers

% person-years lost due to deaths
from leukaemia (as % of those
from all cancers)

Rates of loss due to death from all cancers were greater
in boys than in girls and boys aged between 1 and 5 appeared
to be at one-and-a-half to two times greater risk as girls of
the same age. Though age-specific mortality from all cancers
showed a decline from 1964-72 to 1973-841 that for
leukaemia has increased, but when the age is ignored,
leukaemia mortality decreased in boys more than in girls
(Table II).

Table III compares leukaemia incidence in Indian children
from Bangalore, Bombay and Madras; American children
(white and black) and African children from Nigeria
and Uganda. The rates are usually lower in girls than in
boys. The Indian figures are about half those of the white
Americans. Leukaemias constitute around 30% of all
incident childhood cancers in Bangalore, Bombay and
Madras.s-' This is similar to its frequency in white Americans
but higher than in black Americans and Africans. These
differences were greater in girls than in boys."

TABLEII. Decline in mortality rates per 105from leukaemia in
Bombay, 1964-84

Period Males Females

1964-72 1.8 1.3
1973-84 0.63 0.66
% decline 65 53
pvalue <0.05 ns

ns not significant
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TABLEIII. Leukaemia in children below 15 years of age

Region(year) Males Females
n MV% Age-adjusted % allcancer n MV% Age-adjusted % allcancer

(world)rates/IO" (world)rates/LO"

Bangalore(1982-84) 34 100 18.4 26 12 100 6.9 17
Bombay(1970-79) 294 66 26.5 31 199 67 19.1 35
Madras(1983) 15 na 26.1 29 13 na 22.2 35
Americanwhites(SEER; 1973-82) 96 92 48 32 695 92 39.5 30
Americanblacks(SEER; 1973-82) 67 92 24 22 74 92 26.3 24
Nigeria(1960-69) 60 na 18 9 26 na 4.6 4
Uganda (1968-82) 19 na 16.9 17 14 na 11.8 15

MVmicroscopicallyverified nanotavailable

DISCUSSION
The reliability of the Bombay Cancer Registry data is
comparable with international registries's with the Greater
Bombay mortality statistics being among the most reliable
in India. Even so, these assessments are probably under-
estimates because deaths from benign but lethal central
nervous system tumours and other uncommon childhood
cancers are excluded due to lack of data and cancers in
children, especially girls are probably under-registered
in India.I,17

This may be due to an inherent anti-female bias or under-
registered incident cases. However, incidence rates may
actually be lower in girls because a lower incidence is also
seen in children from Singapore where no such bias exists."
Many factors may explain why boys lose more years of life
by death from leukaemia than girls, as well as the higher
mortality rate from leukaemia in recent years (though the
all-cancer mortality has declined).'

Greater death registration of children in recent years by
a medical system more alert to vital statistics regarding
specific cancers, may account for some of the increase.
Advanced disease militating against effective treatment,
inadequate therapy due to high costs or non-availability of
drugs, may be other factors. The gender bias suggests that
girls may appear to be doing better than boys but are actually
doing worse since they are under-registered and under-
treated.

Childhood cancer incidence and mortality in industrialized
environments, whether in American blacks or Singapore
Indians are similar. 4 Where leukaemia incidence rates are
high, as in white American and Indian boys, lymphoma
incidence rates are low. Indian and American white children
are similar, but differ from American blacks. As the Indian
Cancer Registry data are largely urban, it may mean that
children from the upper socio-economic class rather than
poorer children are more likely to be diagnosed with these
malignancies.

Though fewer microscopic diagnoses and higher fre-
quencies of unspecified cancers exist in Indians than in
Americans, the diagnoses are more reliable than in African
children. Nevertheless, morphological confirmation rates in
Indians also need to improve, as does care for the female
child suffering from these cancers in developing countries. IS

As long as the socio-cultural status of females remains
inferior, their health care will remain a low priority for their
family' and society. Fewer female patients then reach the

health care provider resulting in fewer statistics on females.
They thus add to the evidence that the disadvantaged
anywhere in the world (blacks and Hispanics in America,
females in India and other developing countries) are under-
registered, under-diagnosed and under-treated as they
interact less with the health care system.

Chemotherapeutic drugs to treat these cancers are costly
and not easily available in poor countries. Data on the
financial cost of treating leukaemia patients and those with
all other childhood malignancies are needed. Triaging may
best prioritize decisions on treatment strategies till such time
as financial data are available. Such a system should consider
factors such as the child's age, type of leukaemia, potential
life likely to be lost if the patient is not treated, estimated
cost of curative and of palliative care, the family's socio-
economic status and the health care facilities available.

Thus, these data suggest that a focus on the female
leukaemia patient older than 5 years will yield the greatest
dividends in term of investment in human potential. An
'over-fives' and 'under-fives' clinic specifically for leukaemia
and another for all cancer patients may be one way to make
this happen.
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Launch of The World Association of
Medical Editors

The World Association of Medical Editors (WAME) was launched in Bellagio,
Italy on 16 March 1995 after a three-day conference to discuss international
cooperation among editors of peer-reviewed medical journals. Formal
constitutional arrangements for this new organization remain to be agreed
upon.

Twenty-two editors, physicians and scientists from thirteen countries were
funded by the Rockefeller Foundation to discuss the increasingly complex
problems that editors face in maintaining and improving the quality of published
medical research. Lack of knowledge about the peer-review process, variable
standards in medical writing and editing, and inadequate support and training
for new journal editors all contribute to the obstacles and challenges confront-
ing editors worldwide. Given that the publication of medical research is the
final common path of substantial publicly funded programmes, such deficiencies
are alarming and must be countered. WAME will address these acute needs
by stimulating means to educate and promote good standards among editors
with the eventual aim of improving the quality of medical science and practice.

A critical component of the new association's activities will be to develop
the electronic communication network between medical editors which was
established in advance of the Bellagio meeting with the help of the United
States National Library of Medicine. The association has created an Electronic
Network Task Force to take this initiative forward.

Bellagio participants also elected officers of WAME, a Board of Directors,
and committees to define membership, fund-raising and ethical criteria for
the new organization. The Board of Directors includes editors from Western
and Eastern Europe, North and South America, Africa, and Asia-Pacific.
Before WAME, no organization existed to tackle the global concerns of
medical editors.

WAME invites editors of peer-reviewed medical journals, together with
researchers interested in the editorial process, who wish to be placed on a
mailing list for further communications about the association to contact

Dr Richard Horton
The Lancet
655 Avenue of the Americas
New York NY 10010
USA

Tel: 212-633-3800
Fax: 212-633-3850
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