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schedules and leaving it to the individual doctor to select
which one to adopt. The position has therefore been greatly
simplified. The doctor is left in no doubt as to which
immunization should be carried out in the first year of life
and which should be deferred to the second.
Thus it is quite clear that immunization against diphtheria,

tetanus, and pertussis together with oral poliomyelitis vaccine
should be carried out in the first year of life, although it is
still left to the doctor to decide whether this should begin
at the third month or at the sixth, when a much more
adequate immunity can be guaranteed. The only advantage
of the earlier start is to confer some immunity against
whooping-cough as soon as possible. But many of the deaths
from whooping-cough-often masked by a fulminant and
rapidly fatal pneumonia-occur before the third month of
life, and it would have been well to place greater emphasis
on the fact that the vulnerability of the infant in the first
six months of life to whooping-cough is something that can-
not be properly covered by immunization. Rather should
it be pointed out that very special care should always be
taken to ensure that such infants are not exposed to the
disease during that time. The second important develop-
ment which has clearly influenced the new recommendations
is the recognition that by lengthening the intervals between
injections a better immunological response can be expected
six to eight weeks is now recommended as the optimum
interval between first and second injections, and as long as
six months between second and third. This obviates the need
for a reinforcing dose in the second year of life.

Doctors are frequently plagued by requests from patients
for inoculations against typhoid and paratyphoid within two
weeks of departure abroad. It is much better that patients be
told in no uncertain terms that an adequate level of immunity
cannot be obtained unless time is allowed for the proper
spacing of injections. Much stricter attention should be paid
to the recommendations for reinforcement of immunization
against diphtheria, tetanus, and poliomyelitis, and revaccina-
tion against smallpox at school entry and against poliomyelitis
and tetanus together with revaccination against smallpox on
leaving school or between the ages of 15 and 19.
Not all practitioners would agree that pertussis immuniza-

tion should be given at school entry as recommended under
certain circumstances in additional note 5 of the schedule,
but it should be borne in mind that the schedule is intended
to serve as a guide only, and any medical practitioner may
use his own discretion about putting it into practice. Never-
theless, adherence to the schedule of vaccination and immu-
nization procedure, with particular attention to the principles
laid down under the heading "Additional Notes," should go
far to smooth out many of the difficulties and problems that
have hitherto arisen.

Antiglobulin Tests
The antiglobulin reaction used to detect sensitization of red
cells by antibodies was first described by R. R. A. Coombs,
A. E. Mourant, and R. R. Race in 1945, and in 19461 they
were able to report that the red cells of 10 out of 11 infants
suffering from haemolytic disease of the newborn gave
positive tests. The next year Coombs and Mourant2 showed
that the addition of small amounts of gammaglobulin to the

antiglobulin serum stopped it agglutinating red cells sensitized
by the Rh antibody, while similar amounts of alpha- and beta-
globulins had little effect. So they concluded that the com-
ponent in the serum which agglutinated the sensitized red
cells was an antigammaglobulin. Meantime K. E. Boor-
man, B. E. Dodd, and J. F. Loutit,' and Loutit and P. L.
Mollison,4 reported that the red cells from a number of
patients with idiopathic-acquired haemolytic anaemia were
also agglutinated by antiglobulin sera. The first report that
the direct antiglobulin reaction was not specific for the detec-
tion of gammaglobulin on the red cells and could probably
also detect other " antibody " came from J. V. Dacie in 1951.
He showed that the direct antiglobulin reaction found with
cells sensitized with incomplete cold antibody or incomplete
anti-A could be inhibited only with very high concentrations
of gammaglobulin. On the other hand, the reaction due
to incomplete anti-D and non-specific warm antibodies from.
cases of acquired autoimmune haemolytic anaemia was easily-
inhibited with small amounts of gammaglobulin. In 1957
this work was extended by Dacie and his colleagues,6 who
suggested that the direct antiglobulin reaction due to incom-
plete cold antibodies was not detecting antibody protein at
all, but components of complement. This was later confirmed
by J. P. Leddy and his colleagues7 in 1962, who showed that
nongammaglobulin antisera contained antibodies against
components of complement. It has recently been shown, how-
ever, that nongammaglobulin reactions are not always due
to complement, and in warm haemolytic anaemias some of
the nongammaglobulin reactions may be due to adsorption
of IgA or IgM.
Nowadays antisera against the heavy chains of IgG, IgA,

and IgM, and called anti-y, anti-a, and anti-c respectively,
are available and are used in the antiglobulin test. With the
isolation of the third component of complement (Pic globulin)
in 1960,8 it became possible to prepare antisera against these
various components directly, and such antisera are now in use.
So autoimmune haemolytic anaemia can now be classified9 in
six groups depending on the proteins found on the red cell
surface; IgG only, IgG plus complement, IgM only, IgM
plus complement, IgA plus complement, and complement
only. Since it is known that there are at least four anti-
genically distinct heavy chain subclasses of IgG and at least
two of IgA and IgM, as well as further classes of immuno-
globulins, IgD, and IgE, further subdivisions of the serological
reactions will become possible when antisera against these
antigenic determinants become available.

This use of a whole battery of antisera made by different
methods provides information of scientific value, but in addi-
tion it helps to identify the occasional false positive result due
to other antibodies such as anti-transferrin or anti-T in some
of the antiglobulin sera. However, it does not help to
differentiate isoantibodies from autoantibodies, and the
pattern of reaction is the same whether the autoimmune
haemolytic anaemia is idiopathic or secondary to some under-
lying disease.
A positive direct antiglobulin test in the neonatal period

is nearly always due to haemolytic disease of the newborn
and needs appropriate treatment and investigation. A trans-
fusion reaction may be an obvious cause of a positive direct
test, but occasionally delayed reactions may be confused with
autoimmune haemolytic anaemia.10 Drugs can be suspected
as the causative agents from the history. Sulphonamides,
quinine, and phenacetin, for example, occasionally produce
acute intravascular haemolysis associated with the presence of
complement on the surface of the red cells. This is thought
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to be due to the adsorption on to the red cell of antigen (drug)
-antibody complexes, which leads to the fixation of comple-
ment. Penicillin and its related compounds can, through
covalent bonding, form antigen with serum and red cell pro-
teins, and if the patient develops sufficient IgG anti-penicillin
antibody, and is maintained on high-dose penicillin therapy,
haemolysis may develop associated with a strongly positive
direct antiglobulin test.
The recent finding that a positive direct antiglobulin test

is associated with the administration of cephalothin and
cephaloridine is thought to be due to these drugs altering
the red cell membrane. The red cells of up to 20% of
patients taking methyldopa give a positive direct test of the
IgG type, but this is rarely associated with clinical evidence
of haemolysis. Recently mefenamic acid has been reported
to cause a similar haemolytic anaemia."I These last two drugs
differ from the others in that the antibodies produced react
with normal red cells without the addition of the drug and do
not appear to be directed against the drug. In all these drug-
induced anaemias the haemolysis ceases rapidly if the drug is
withdrawn, and the direct antiglobulin test gradually becomes
negative.

There is a large group of patients with miscellaneous
diseases whose red cells give a weak positive reaction with
anti-complement sera and who show no evidence of haemo-
lysis. Such diseases include rheumatoid arthritis, systemic
lupus erythematosus, sarcoidosis, leukaemia, and various
infections. Occasionally a strongly positive reaction with
anti-complement with or without anti-IgG is given by the red
cells of a patient with systemic lupus erythematosus before
the disease becomes clinically apparent, and these patients
may develop severe haemolysis. Rarely the red cells of
apparently normal blood donors'2 give a strong positive
reaction. The donors, when investigated, usually have no
signs of illness and remain well and not anaemic, even though
the antiglobulin test may still be positive after many years.
They present a difficult problem to the medical staff of trans-
fusion centres who do not want to alarm the donors unneces-
sarily, and often regular haematological and serological tests
may be done without telling the donor. In some the positive
direct antiglobulin reaction disappears as mysteriously as it
came.
Autoimmune haemolytic anaemia can be diagnosed only

when drugs, iso-antibodies, and other causes have been
excluded. The direct antiglobulin test is usually strongly
positive with the red cells of these patients at the time of
haemolysis. It must be emphasized, however, that the
presence of a positive antiglobulin test does not by itself make
the diagnosis, and haematological evidence of increased red
cell destruction must also be present.
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Private Munificence and Public
Squalor

As long as many doctors in Britain have to practise twentieth
century medicine in nineteenth-or even eighteenth-century
hospitals,' State funds for medical research are likely to be
severely restricted. Hence the private foundations and trusts
are playing an increasingly important part in supplementing
official grants, and the list of voluntary bodies supporting
research is now an impressive one.2

Last week the National Fund for Research into Crippling
Diseases announced research grants totalling over Elm. for
its last financial year. Though there are many grants for
a wide variety of purposes-including £125 for the manage-
ment of the African Correspondence Club for the Rehabili-
tation of the Disabled, and £250 for the Midland Centre for
Neurosurgery and Neurology to buy an electronic poly-
recorder to record contractions of the leech muscle-almost
three-quarters of the total has been devoted to three main
grants. The Royal College of Surgeons is to receive
£170,000 to establish a chair of teratology. Its first holder
will be Dr. D. E. Poswillo, of Christchurch in New Zealand.
The second grant, of £250,000, goes to the Bland-Sutton
Institute of Pathology at the Middlesex Hospital. It will
enable the Institute to convert a disused warehouse which it
has acquired into a modern medical research unit. The third
grant, another sum of £250,000, is to go to the Institutes of
Child Health and Obstetrics at the Hammersmith Hospital,
and will enable the two departments to be housed under one
roof in a specially designed building.
The notes for the press giving details of this last grant

speak of replacing " the antiquated collection of wooden huts
in which it is housed at present. . . Under present condi-
tions the close collaboration so vital to the work of these
departments [obstetrics and paediatrics] is seriously ham-
pered by lack of properly sited and adequately designed wards
and laboratories." A report from the Hammersmith Hospital
itself, also published last week,3 corroborates this, stating,
" The use of ultramicro techniques for biochemistry is essen-
tial and the unit laboratory, which was started as a research
project, now provides a regular clinical service. The archi-
tecture of the Neonatal Ward, which was never designed as
an intensive care unit, is quite remarkably poor, comparing
unfavourably with almost every other unit in the country...."
It may be difficult to realize that both of these statements are
describing conditions in a department which is providing
routine medical care in one of the foremost postgraduate
institutions in the world. The fact that such public squalor
has to depend on private munificence for its relief is surely
a striking indictment that at present Britain has got her
priorities wrong.

1 Sunday Times, 23 February 1969, p. 1.
2 Research Funds Guide, 1968. London, British Medical Association.
3 Hammersmith Hospital, Report 1967-68, 1969. London.

Dr. W. N. Pickles, first president of the Royal College of
General Practitioners, died on 2 March at Rutson Hospital,
Northallerton, aged 83.
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