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The GBD study predicts that the burden of disease in India will decrease from 338
DALYs per thousand population in 1990 to 193 in 2020. This decline will occur due
to a projected decrease in infectious, perinatal and nutritional conditions. Although
the total health burden in the population is expected to be lower, the relative burden
from NCDs and injuries will increase from 44% in 1990 to 76% in 2020. This distinc-
tion is important. NCDs and injuries are more difficult and expensive to prevent and
treat than most infectious, perinatal and nutritional conditions. NCDs tend to be
chronic and affect economically active adults, particularly those who are educated
and in key positions in the private and public sectors.

Besides the emergence of NCDs and injuries, the GBD study also predicts a shift
in the proportion of DALY s contributed by each age group. In 1990, adults (45 years
and older) contributed 18% of the total burden of disease in India. In 2020, this is
projected to increase to 44%.

If the GBD estimates are real and the projections do occur, then the increase of
NCDs and injuries and the shift towards disease burden among adults and the elderly
are likely to pose serious challenges to the health care system in India. A broad range
of therapeutic and preventive interventions will be required to cope with these
emerging problems as well as the lingering burden of infectious, perinatal and
nutritional conditions. However, several questions remain. How likely are calcula-
tions made on a global level predictive of real occurrences on a local level? Which
specific conditions are of greatest burden to the population? What are the important
health differences between regions in the country? If cardiovascular and neuropsy-
chiatric disorders are truly on the rise in India, what are the risk factors amenable to
intervention?

Despite the complex and rigorous methods used in the GBD study, the data
remained best-guess estimates and projections. The challenge will be to substantiate
these estimates and projections using national epidemiological assessments. The
findings from the GBD study are provocative and likely to give rise to debate. I believe
its greatest strength is not the actual numbers but its potential to induce policy-makers
to think about burden of disease, collate national data to determine priority areas and
develop possible cost-effective responses.
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The Challenge of Haemoglobinopathies in India
Inherited haemoglobinopathies, which include thalassaemia and sickle-cell disease,
are major public health problems especially in the Mediterranean area, Middle East,
Indian subcontinent, Far East and tropical Africa. It has been estimated that about 205
million people are heterozygous for these disorders and at least 300 000 lethally
affected homozygotes are born annually throughout the world.'

Beta-thalassaemia is the commonest single gene disorder in India. The prevalence
ofthe p-thalassaemia gene varies in different populations (between 1% and 17%, with
a mean of about 3.3%).2 Certain communities such as the Punjabis (who migrated
from Pakistan), Sindhis, Bengalis (particularly E p-thalassaemia), Gujaratis,
Bhanusahlis and Jains have a higher frequency of p-thalassaemia. The sickle-cell
gene is commonly found in certain tribes of Madhya Pradesh, Maharashtra, Orissa,
Gujarat and Kerala.v' The carrier frequency is astonishingly high (up to 30%) in some
areas.' Alpha-thalassaemia has not been studied extensively in India but its frequency
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is reported to be high among tribal groups.' Its interaction with ~-thalassaemia and the
sickle-cell gene is of interest because of its disease-modifying effects.

Bone marrow transplantation (BMT) is the only specific treatment for these
disorders. However, the non-availability of HLA-identical donors, lack of expertise
and the high cost of tests and treatment are major prohibitive factors for BMT in India.
Cord blood transplantation, though promising, is still under trial. Therefore, most
patients are managed symptomatically. The cost of optimal management for a child
with ~-thalassaemia including regular blood transfusions, chelation therapy, investi-
gations, hospitalization and specific vaccines is approximately Rs 125 000 per
annum, not an affordable amount by most Indian families. The result is irregular
transfusions without chelation therapy, leading to complications of iron overload and
early death. Patients with sickle-cell disease do not require transfusions but are
disabled due to severe pain as a result of vaso-occlusive episodes and susceptibility
to infections. Splenic sequestration, haemolytic and aplastic crises may be 1ife-
threatening. They require antibiotic prophylaxis, specific immunizations and fre-
quent hospitalization.

The major impetus of managing these disorders currently is prevention by hetero-
zygote screening, counselling and prenatal diagnosis. Preventive programmes based
on heterozygote detection and counselling alone (before the availability of foetal
diagnosis) have not been effective.' In contrast, preventive programmes based on
screening, counselling and prenatal dignosis have been highly effective.v' Selection
oflife partners based on heterozygous status is probably not feasible and too personal
for any intervention.

Carrier screening, though a key step in prevention of haemoglobinopathies, is a
difficult task. The options available are screening of school/college-going students,
high-risk communities, couples before or after marriage, inductive screening (screen-
ing relatives of known carriers) and antenatal screening. The first three options are not
feasible in India due to socio-cultural (stigmatization of carriers, particularly girls)
and economic problems. Inductive screening is acceptable in India and is being
practised to some extent. In Sardinia, inductive screening led to identification of most
couples at risk by screening only 11% of the population of child-bearing age." The
most feasible option in India is perhaps antenatal screening of mothers in early
pregnancy and testing the spouse, if the carrier status is confirmed. The utility is again
limited by the fact that in India only a small number of pregnant mothers attend
antenatal clinics during pregnancy. A combination of antenatal and inductive screen-
ing would probably be the most fruitful strategy in India.

Apart from when to screen, how to screen is also an important issue. Haemoglobin
electrophoresis is a definitive test for haemoglobinopathies except for silent ~-thalas-
saemia carrier status. The test is too expensive for mass screening programmes.
Simple screening tests need validation for routine use. Tests such as naked eye single
tube osmotic fragility test (NESTROFf) and red cell indices have been found to be
very sensitive with a high negative predictive value.":" Experience of field-based
mass screening has also been promising." Some authors, however, suggest that it
needs further validation and refining." The utility of NESTROFf in other haemo-
globinopathies is an added advantage." In our own experience of screening antenatal
mothers, NESTROFf was found to have a sensitivity, specificity, positive predictive
value and negative predictive value of91.5%, 95.4% 54.6% and 99.5%, respectively,
taking HbA2 as the gold standard (Indian Council of Medical Research study,
unpublished data). NESTROFf is an inexpensive test and can be used for mass
screening. Positive and doubtful cases can be taken up for confirmatory tests. Red cell
indices (low MCV and MCH) using electronic cell counters are also useful for carrier
detection. Combining red cell indices and NESTROFf would yield better results but
routine estimation of red cell indices is expensive" (Indian Council of Medical
Research study, unpublished data). Molecular genetic tests for carrier detection will
not be cost-effective and should be reserved only for couples desiring prenatal
diagnosis.

The article by S. Balgir in this issue deals with various options for in-depth
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heterozygote screening and suggests implementation strategies. 16 He rightly empha-
sizes that the only option to reduce the burden of haemoglobinopathies in India is
through carrier detection and prenatal diagnosis.

Very few centres in India have good experience of prenatal diagnosis. Foetal
diagnosis is being made on chorionic villus samples (CVS) using DNA-based tests
and on cord blood samples by globin chain synthesis. Early prenatal diagnosis on
CVS using DNA technology has been found to be very promising." Most centres are
providing prenatal diagnostic facilities to families with an affected child. Formal
carrier screening programmes do not function continuously, though short term
project-based experience has shown encouraging results (Indian Council of Medical
Research study, unpublished data).

There have been no formal preventive programmes for sickle-cell disease in India,
though many authors working in tribal areas have highlighted this problem. Our
centre is presently conducting a large project for carrier detection, counselling and
prenatal diagnosis of sickle-cell disease in the Wyanad district of Kerala where, in
some areas, the carrier rate is as high as 30%. Community education through govern-
mental and non-governmental agencies is a major component of the project. A similar
approach to reduce the burden of sickle-cell disease by carrier detection and prenatal
diagnosis has been reported recently from Africa. 18

Implementing heterozygote screening and prenatal diagnosis on a nationwide
basis would require community education, creating awareness amongst paediatri-
cians, obstetricians and peripheral health workers. They have a key role in counselling
and implementing carrier screening programmes. Three main messages that need to
be propagated are:

1. The carrier state has no disadvantage.
2. The homozygous state is very severe and fatal.
3. Prenatal diagnosis is available and safe.

Community education involving health professionals propagating these three
messages has been found to be of immense benefit in Sardinia, Cyprus and Greece. 19

An essential prerequisite before starting the awareness campaign on a war footing
is to create adequate facilities to meet the gigantic demand for heterozygote screening
and prenatal diagnosis of haemoglobinopathies. Peripheral centres should be able to
screen couples at risk and refer them to tertiary centres. The handful of tertiary centres
themselves need strengthening and more centres should come forward to share the
workload.

The success of the prevention programme will depend entirely on the combined
efforts of health professionals, governmental and non-governmental organizations
and, above all, the people who need these services.
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