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test offers a more convenient and economical method for
assessing hepatic microsomal enzyme activity. This
simplified method could be used in large-scale investiga-
tions such as population pharmacokinetics and in studying
the drug metabolizing capacity in various disease states.
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Blood transfusion services in Delhi
AMBIKANANU

ABSTRACT
In 1987 about sixty per cent of Delhi's total blood require-
ment of 120 000 units was met by non-commercial blood
banks. The rest was supplied by commercial blood banks.
This study reviews the working of 9 non-commercial blood
banks of which 8 are affiliated to the 8 largest hospitals
in Delhi. The majority have neither trained staff nor
adequate equipment. Blood collection and preservation
are not standardized and blood components are not avail-
able. There is no quality control. No formal teaching or
training programme exists in any of them and facilities for
recruiting voluntary donors exist in only one. There is a
need to set up a National Blood Transfusion Service as
recommended in the Seventh Five Year Plan. An outline
for a possible Metropolitan Blood Transfusion Service for
Delhi is suggested.
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INTRODUCTION
'In many developing countries blood transfusion services
are still insufficiently organized or wholly lacking." In
India, too, blood transfusion services suffer from poor
organization and a lack of standardization. The study
group on hospitals and health care, 1978 (Haldipur com-
mitteej.? constituted by the Government of India,
observed: 'A deficient blood bank service leads to lowering
of standards and results in serious risks to patients' lives.'

The Hospital review committee for Delhi hospitals
1978-79 (Siddhu committee)" made the following obser-
vations about the All India Institute of Medical Sciences
hospital: 'The need for blood products is increasing in this
specialized hospital. Blood bank services are a weak
link in patient care '

A policy document on a National Blood Transfusion
Service for India was included in the Seventh Five Year
Plan which contained the following recommendations:"
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1. Adoption of a national blood policy
2. Adoption of a service based on 100% voluntary donors

in accordance with the recommendations made by the
World Health Organization

3. Recognition of blood transfusion and immunohae-
matology as a distinct speciality

4. Introduction of a regular MD course in immunohae-
matology

5. Introduction of an intensive and widespread donor
motivation campaign

6. Strict quality control in the methodology of blood
banking

7. Establishment of regional blood transfusion centres in
Bombay, Calcutta, Chandigarh, Delhi and Madras.

So far, none of the recommendations has been imple-
mented and blood transfusion services in the country show
few, if any, signs of improvement.

The study assesses the status of the 9 blood banks;
facilities and staff provided; the ability to recruit voluntary
donors; the standards of blood collection, preservation
and technical work; and the availability of blood compo-
nents.

MATERIALS AND METHODS
To examine the existing standards and services provided
by 9 non-commercial blood banks, of which 8 are affiliated
with the 8 largest hospitals in Delhi, I visited each of the 8
blood banks at the beginning of 1988. I asked for and
received the following information:

1. Available space: I saw the total area of each blood
bank and made an assessment based on my experience
and on the standards for space given in the literature.

2. The number and qualifications of the different
categories of staff in each blood bank.

3. The volume of blood processed yearly.
4. All major and essential equipment in each blood bank

such as equipment for laboratory work, component
separation, bleeding room functions and storage of
blood.

5. The laboratory technique being employed during my
visit, the recording system and registers used.

6. Mode of storage of existing donor units and the volume
of donor units.

OBSERVATIONS
The number of blood banks affiliated with hospitals and
societies were: Central government health services hospitals
(3), medical college hospitals (4), Delhi corporation hos-
pital (1) and Indian Red Cross Society (1).

Status of Blood Banks
The 8 hospital blood banks are service units under the
supervision of the medical superintendent in medical
college hospitals and even in an apex institute. No formal
training programme exists for medical or paramedical
personnel in any of these.
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Facilities
Space: No minimum standard on space has been laid
down for blood banks in India. If we accept a minimum
area of 200 sq. m for a blood bank processing 3000 to 4000
donor units per year, 1 then 3 of the 9 blood banks have
adequate space. With one exception, the larger blood
banks have proportionately less space. The largest blood
bank, currently processing more than 120 donor and
patient samples a day and preparing blood components
routinely, has a work area of 210 sq. m as against a
minimum requirement of approximately 1000 sq. m.

Equipment: Minor differences in the storage temperature
of blood results in major biochemical changes in red blood
cells.> Therefore, the most important equipment in a
blood bank is a monitored blood bank refrigerator that is
capable of maintaining temperatures between 1 and 6°C,
and preferably below 4 DC.Three blood banks store blood
in such a refrigerator and 5 others have cold rooms capable
of maintaining temperatures of 4 to 6 "C. As there are not
enough blood bank refrigerators all blood banks store at
least part of the blood in domestic refrigerators which
have temperatures well above 6°C. No blood bank has
special centrifuges meant for facilitating processes like
cell washing.

Staff
The broad categories of staff in a blood bank! consist of:
1. Medical staff
2. Donor organizers and associated clerical staff
3. Donor attendants headed by a nurse
4. Laboratory staff
5. Administrative and clerical staff
6. Transport staff

Medical staff: Eight of the 9 blood banks are headed by
general medical officers with varying experience and,
except two, none of them have relevant postgraduate
training.

Donor organizer: Eight of the blood banks have no
donor organizer and associated clerical support.

Laboratory staff: Four blood banks have an adequate
number of technical staff but many of them do not possess
the minimum necessary qualification-a Diploma in
Medical Laboratory Technology (MLT). The larger
blood banks have proportionately fewer staff (or fewer
qualified staff). The largest blood bank is severely deficient
in trained medical staff. It has no donor organizer, no
administrative staff, no clerical staff, insufficient donor
attendants and only half of the required technical staff
(with only half of these having an MLT diploma).

Donor Recruitment
Eight of the 9 blood banks have no voluntary donor
recruitment programme. No personnel (donor organizer,
assistants, clerical staff), space or budget is specifically
provided for this most essential task even in the largest
blood bank. The Red Cross blood bank, aided by the hos-
pital blood bank workers, collects blood from about
30 000 voluntary donors a year at outdoor camps and a
part of this is contributed to the hospital blood banks. In
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1987 the Red Cross contribution formed 46% of the total
blood processed in the small blood banks and 16% in the
large blood banks. An undefined percentage of blood
used by the patients in the 8 hospitals comes from com-
mercial blood banks.

Blood Collection
The standards prescribed by the Directorate General of
Health Services" for selecting donors and maintaining
donor data are not adhered to by any of the blood banks.
Of the 7 blood banks which collect blood in bags, basic
procedures such as collecting blood proportionate to
anticoagulant and size of the bag (350±35 ml blood in a
350 ml bag) and ensuring a uniform volume of blood in
each bag are followed in only 3. Two blood banks collect
blood in bottles-an outmoded practice. The advantages
of bags are that they form a closed system less liable to
contamination, the use of CPD-adenine as a preservative
is better than ACD which is used in bottles, bags allow for
ease in storage and transportation, there are no breakages
and component separation is possible.

Technical Work
Mandatory tests on patients and donor samples includes-?
ABO and Rh grouping by the standard technique and
antibody screening. Not a single blood bank fulfils these
requirements. All blood banks test for HBsAg using the
ELISA (enzyme linked immunoadsorbent assay) or
RPHA (reverse passive haemagglutination assay) tests.

Blood Components
Only one blood bank routinely prepares all basic blood
components and even then only 10% of the blood collected
is processed into components. The availability of compo-
nents to patients of this hospital is limited and erratic.

DISCUSSION
Blood transfusion services in Delhi are provided by hospital
blood banks which operate as service units under the
direction of the medical superintendent. They select
donors and collect blood, test and stock donor blood,
prepare blood components and provide supportive services
to patients. All the blood banks and particularly the hospital
blood banks are handicapped by inadequate and at times
poorly trained staff, poor facilities and an absence of
modern equipment. This results in unstandardized work
and a general lack of development in all facets of blood
banking such as donor recruitment, maintaining donor
dates, collection and preservation of blood, preparation
of blood components, technical work, plasmapheresis
and training programmes.

A well-organized blood transfusion service depends on
an active donor recruitment programme and an assured
supply of voluntary blood all the year round. Eight of the
9 blood banks have no donor recruitment programme at
all. Replacement donations from patients' relatives is the
primary source of blood and this is supplemented by con-
tributions from the voluntary blood bank. Any blood
transfusion service that depends primarily on replace-
ment donations from patients' relatives is unsatisfactory
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for two reasons: such donations can never fully meet the
requirements of blood for a hospital, but worse, unwilling
relatives pay professional donors to give blood on their
behalf. 'Professional' blood, thus, often contaminates the
replacement blood pool.

Transfer of blood between hospitals is hampered by
insufficient reserves. Although the blood collected yearly by
the voluntary blood bank from Delhi and its neighbouring
towns in Uttar Pradesh and Haryana has risen to approxi-
mately 30000 units and the total blood collected by the
non-commercial blood banks in Delhi to approximately
70000 units, the requirement of blood for a population of
over 15 million has also risen. This is indicated by the
shortfall of over 50 000 units in 1987, as against a shortfall
of 20000 units in 1978. The commercial blood banks of
Delhi take advantage of this situation. As far back as 1968
the study group on Delhi hospitals (Rao committee)
recommended the use of voluntary blood. Twodecades
later, trading in blood not only remains, it continues to
grow.

Blood components are prepared from 80% to 100% of
the blood collected in countries with well-organized blood
transfusion services, the reason being the better utiliza-
tion of available blood, and because the transfusion of
blood components can be therapeutically more effective
than that of whole blood in some situations.f This work is
best confined to selected large centres in developing coun-
tries as substantial inputs of equipment, trained staff and
regular quality checks are necessary. In Delhi less than
2% of the non-commercial blood collected is processed
into blood components. The consequent 'wastage' of valu-
able blood fractions particularly affects patients for whom
whole blood transfusions are therapeutically harmful,
such as those with haemophilia and other coagulation factor
deficiencies.

A brief look at the British Blood Transfusion Service
gives an idea of the scope for improvement in the blood
transfusion services of Delhi. Britain has 20 regional
transfusion centres-5 in Scotland, 13 in England and 1
each in Wales and Northern Ireland. Three regional
transfusion centres serve London (population 10million).
A typical regional transfusion centre is the Glasgow and
West of Scotland Blood Transfusion Service that serves a
population of 2.9 million. It collects 160000 to 170000
units of voluntary blood annually at the donor centre in
Glasgow and through mobile teams. Each day's collection
of 700 to 800 units of blood is transported in refrigerated
vans to the main laboratory where automation makes it
possible to test and process the blood within 24 hours of
collection. Eighty per cent of the blood collected is pro-
cessed into components.

Each regional centre provides blood and blood products
and technical assistance to the 23 hospitals in the area it
serves. The regional centres have work areas of 4000 to
5000 sq. m and a well-trained and qualified staff of medical
doctors, scientists, research workers, technical staff,
donor organizers, attendant nurses, clerical staff, trans-
portation staff, refrigerated vans and self-contained buses
that serve as mobile donor centres. All donor records and
donor call systems are computerized and all routine work
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automated. Specialized services include plasmapheresis
of donors, preparation of 80 or more platelet units every
day for leukaemia and bone marrow transplantation
patients, screening of all donors for anti-HBs and
anti tetanus for production of immune serum, HLA typing
and investigation of platelet problems, maintaining an
HLA typed donor panel, computer-assisted selection
of rare blood groups, maintaining a frozen bank and
production of antisera. Plasma is sent to the central
plasma fractionation centre for fractionation into clotting
factor concentrates, albumin, immunoglobulins etc.
In comparison, the reasons for the neglect and the

backwardness of this vital hospital service in Delhi are:

1. Blood transfusion medicine has not been accorded any
'status'. Consequently it receives a low priority by the
health authorities and by hospital administrators.

2. Transfusion medicine has not established itself as a
distinct speciality in this country. No department of
transfusion medicine exists in Delhi.

3. Any individual with a basic medical degree is considered
competent to start a blood bank. Lack of necessary
training and essential inputs of staff and equipment
have resulted in an extremely low standard of work in
all blood banks.

An Outline for a Delhi Blood Transfusion Service
The unsatisfactory standard of the blood transfusion service
in Delhi and the continued growth of commercial blood
banks indicate the need to implement the recommenda-
tions of the Seventh Five Year Plan for a 'National Blood
Transfusion Service'. Although the recommendations
have called for a central blood bank for Delhi, the increasing
shortage in the blood collected and the continued growth
of commercial blood banks indicate that an alternative
system is required. The size and population of Delhi and
its satellite towns is far too large for anyone transfusion
centre to serve efficiently. Delhi and its satellite towns
should be divided into 3 or 4 zones, each headed by a
metropolitan transfusion centre. Three to 4 blood banks,
preferably those affiliated with medical colleges, should

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. I, NO.6

be upgraded. The remaining blood banks in each zone
would operate under the local metropolitan transfusion
centre. While the transfusion centres would be separate
departments, the smaller blood banks would come under
the departments of clinical pathology.

The functions of the metropolitan transfusion centre
would be:

1. Recruitment of voluntary donors and maintaining
donor data.

2. Collecting blood from donors at the metropolitan
centre, satellite centres and outdoor camps.

3. Carrying out all necessary tests on donor blood and
distributing it to the affiliated blood banks.

4. Preparing and maintaining adequate stocks of blood
components and distributing them to affiliated blood
banks.

5. Quality control and maintaining standards within the
centres and affiliated blood banks.

6. Training medical and paramedical staff at selected
centres.
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