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Measurements of concentrations of human serum
immunoglobulins
Concentrations of immunoglobulins in human serum
are frequently measured for both clinical and re-
search purposes, and the values have been expressed
in terms such as mg/mi. However, there has been
little confidence that concentrations, as estimated by
different laboratories using different reference
materials, are comparable. With the object of
improving the uniforniity of estimates by different
laboratories, a freeze-dried preparation of human
serum, coded 67/86, has been assessed for use as a
standard for measurements of human serum
immunoglobulins-IgG, IgA, and IgM-by tech-
niques of immunodiffusion (Rowe, Anderson, and
Grab, 1970). Part of this batch of material has been
established by the World Health Organization' as
the International Reference Preparation of Human
Immunoglobulins IgG, IgA, and IgM, and inter-
national units have been assigned to it such that each
ampoule of the International Reference Preparation
contains on average 100 IU of IgG, 100 IU of IgA,
and 100 IU of IgM. The signatories2 of this note met
recently to consider ways in which the International
Reference Preparation might be used to promote
uniformity of measurement.

International collaborative studies have shown
that reasonable agreement between estimates can be
achieved in the measurement of IgG, IgA, and IgM
in normal human serum using the International
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Reference Preparation as a standard. (For example,
the ratio of the highest and lowest values obtained
by 11 different laboratories on one serum sample was
1-36 for IgG, 1-17 for IgA, and 1-31 for IgM.)
However, estimates in terms of mg/ml of the
immunoglobulin contents of a solution of the
International Reference Preparation, obtained by
comparison with purified immunoglobulins using
gel diffusion techniques, showed widely divergent
values. The ratio of the highest and lowest values
obtained by nine or 10 different specialized labora-
tories was 2-2 for IgG, 3-2 for IgA, and 5-0 for IgM
(Rowe, Anderson, and Grab, 1972). Such divergence
of results is consistent with the present lack of
uniformity of the numerous immunoglobulin
standards prepared in different laboratories for
which concentrations are usually expressed as
mg/mi. There would be more agreement between
laboratories if serum concentrations of IgG, IgA,
and IgM were estimated by comparison with the
International Reference Preparation, and expressed
in terms of International Units per ml.

It is therefore proposed:
That concentrations of IgG, IgA, and IgM in

working standards, as distributed by manufacturers
and others for serum estimation, should be ex-
pressed in International Units per millilitre, following
direct comparison of the working standard with the
International Reference Preparation or other suitably
calibrated preparation.

2 That concentrations of IgG, IgA, and IgM in
human sera should be expressed in International
Units per millilitre following comparison with the
calibrated working standards. This is of special
importance for data that are to be published.

3 That, to ensure continuity with previous
practice, manufacturers and others should continue,
for a transitional period, to indicate the estimated
immunoglobulin contents of their standards by
weight as well as in international units. The relation-
ships between estimated weight and international
units for a given immunoglobulin may be expected
to differ between different standards; hence the
relationship established for any one batch of
standards should not be used as a 'conversion factor'
for any other standard.
4 That the same principles regarding measure-

ments and expression of serum concentrations of
IgG, IgA, and IgM in units should also apply to the
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Measurements of concentrations of human serum immunoglobulins
measurement of IgD and IgE, for each of which a
national research standard is now available (Rowe,
Anderson, and Tackett, 1970; Rowe, Tackett,
Bennich, Ishizaka, Johansson, and Anderson, 1970)
and national units have been defined. It is hoped that
at a later stage international reference preparations
of these immunoglobulins will be established and
international units defined.

It is recognized that the use of International Units
to express immunoglobulin contents will initially be
unfamiliar. International Units will come into
general use more rapidly if it is realized that they
give greater agreement between estimates than is
obtainable in other ways at the present time. There
is a need to familiarize clinicians, clinical pathol-
ogists, and all others involved in measuring immuno-
globulin levels with the advantages of these pro-
posals.

It is hoped that the concentrations of IgG, IgA,
and IgM in all standards will be indicated in Inter-
national Units per millilitre by the beginning of
1972. The levels and ranges of serum immuno-
globulins in IU/ml in populations grouped according
to age, race, andi locality, and in health and disease,
should be investigated and published as a matter of
urgency.

Preparations related to the International Reference
Preparation and calibrated in terms of International
Units are now generally available, free of charge. In
the Americas preparation 67/95 is available from the
Director, NCI Immunoglobulin Reference Centre,
6715 Electronics Drive, Springfield, Va 22151, USA.
In the United Kingdom, preparation 67/99 is

available from the Director, Division of Biological
Standards, National Institute for Medical Research,
Mill Hill, London, NW7, England. Workers else-
where should request preparation 67/97 from the
Director, WHO International Reference Centre for
Immunoglobulins, 21 rue de Bugnon, 1011 Lausanne,
Switzerland.
The International Reference Preparation ofhuman

immunoglobulins IgG, IgA, and IgM is available
only in limited quantities; in general, it is reserved
for the calibration of national standards. For this
purpose it may be obtained from the Director, WHO
International Laboratory for Biological Standards,
Statens Seruminstitut, Amager Boulevard 80,
Copenhagen S, Denmark.
The national research standards for IgE and IgD

are available as follows: the research standard for
IgE, coded 68/341, and the research standard for
IgD, coded 67/37, maybe obtainedfrom the indicated
addresses in London, England, by workers in the
United Kingdom, and in Lausanne, Switzerland, by
workers elsewhere.
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