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- WHO EXPERT COMMITTEE ,
'ON BIOLOGICAL STANDARDIZATION

Twenty-eighth Report

The WHO Expert Committee on Biological Standardization met in
Geneva from 16 to 22 November 1976. The meeting was opened on
behalf of the Director-General by Dr Ch’en Wen-chieh, Assistant
Director-General, who observed that much of the agenda of the meeting
would be concerned with human blood components and derivatives.
A WHO Working Group on the Standardization of Human Blood
Products and Related Substances had met in Geneva from 5 to 10 July
1976, and the report of the Group was to be considered in detail as it
contained a number of important recommendations. In addition to the
establishment of a number of standards and reference preparations,
a particular recommendation was the need for the formulation of re-
quirements for the manufacture and control of blood products.

Antibiotics, said Dr Ch’en, were also to be considered and the
requirements for antibiotic susceptibility discs would fulfil an urgent
need. The increase in antibiotic resistance of organisms was causing
concern in many countries and it was essential to be able to compare
these findings between countries. The List of Biological Substances
had been brought up to date and the substances listed alphabetically
within each category in order to facilitate reference. Reference reagents
had been reintroduced into the list because of many inquiries concerning
the availability of those preparations.

GENERAL

The Committee noted the report of the WHO Working Group on
the Standardization of Human Blood Products and Related Substances
and considered that the treatment of one particular field in depth by a
group of specialists in this manner had been most productive. When
necessary, problems in other fields could with advantage be approached
in a similar way. The Committee agreed that the report of the Working
Group should be annexed to this report (Annex 1).



The use of international units to specify the potency of blood typing '
sera should be strongly encouraged since international standards have
now been established for the four blood typing sera of the greatest
practical importance—namely, those for A, B, D and c antigens. The
use of the international units will lead to more accurate quantification
in the control of potency of blood typing sera, and the use of titres—
the traditional way of describing the strength of these sera—should be
discouraged. The prophylaxis, monitoring, and treatment of haemo-
lytic disease of the newborn has concentrated particular effort on the
quantification of anti-D antibodies. The use of automated instruments
for measuring the potency of sera has extended the working dilution
range several hundredfold and, as a result, numerical values of endpoint
“ titres ” are cumbersome. ' The production of sera is now more extensive
than ever before, and standardization for their control (for potency,
specificity, and stability) is necessary.

The Committee recalled the resolutions of the World Health Assembly
that countries should adopt international units to express the potency of
biological materials." It is important that this be done widely and
rapidly following the establishment of international standards. In those
instances where national units differ from the international units the
repercussions could be hazardous in clinical practice and cause diffi-
culties in the international exchange of materials and information.
It is important, therefore, that national authorities inform WHO of
any decision not to use established international units and report the
reasons for the decision. ‘ ‘

The Fisher-Race nomenclature for Rh blood typing is becoming
more widely accepted, and the Committee agreed that it should be
universally adopted in the interests of simplicity and uniformity (Annex 1,
Part B, section 1). The Committee was informed that studies were in
progress to determine whether this system could conveniently be used
with computers.

With regard to the collaboration of international scientific organiza-
tions with the Expert Committee on Biological Standardization (Annex 1,
Part C), the Committee agreed that contact with such specialist organiza-
tions could facilitate the rapid dissemination and implementation of
WHO recommendations. on biological standardization. It could also
ensure the availability of specialized help with particular problems and
with the establishment of international reference materials. To avoid

1 See, for example, WHO Handbook of Resolutions and Decisions, Volume II;
first edition, 1975, p. 16 (Resolution WHAZ26.32). . -
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unnecessary duplication of effort it is desirable that scientific organiza-
tions planning to undertake work on setting up a proposed international
biological standard should keep WHO informed. There has been a
steady increase in the number and diversity of substances for which
international reference materials are needed, and many of them are
being promoted by international societies. To assist such work it had
been proposed (Annex 1, Part C) that guidelines be formulated on the
methods of setting up international biological standards ' (including
advice on the selection of candidate materials and their processing
under suitable conditions), the planning of collaborative studies, tests
for long term stability, and the analysis, reporting, and interpretation
of results. Such a document could also include guidance on the setting
up of national and laboratory standards. The Committee agreed with
this proposal and asked WHO to arrange for the formulation of such
guidelines.

Standardization for prothrombin time estimations used in the control
of anticoagulant treatment with coumarin drugs presents particularly
complex problems (Annex 1, Part A, section 6). Standardization became
possible only when a way was devised of relating the activity of one
preparation of thromboplastin to another using the prothrombin time
ratio method. Although this method is based on a procedure that does
not conform to the theory of conventional comparative parallel line
assays, it has been shown in several studies and in a number of labora-
tories to give reliable and reproducible results. It is also used extensively
for the standardization of thromboplastin preparations. The scheme
proposed for international standardization (Anmex 1, Appendix 2)
depends on the establishment of international reference preparations
of certain currently used thromboplastins. Each preparation will have
a number assigned to it—called the international calibration constant—
to describe its thromboplastin activity relative to a single original
reference material for which the value 1.0 has been defined.

These proposals. for standardization are based also on the results of
extensive studies conducted under the aegis of a joint panel of the Inter-
national Committee of the International Society of Hematology and the
International Committee of the Society of Thrombosis and Haemastasis,
modified in the light of comments at a meeting convened by the two
bodies in Kyoto, Japan, in September 1976. The proposals allow a
choice of schemes for national control of prothrombin time tests and
involve the use of an international calibrated scale for expressing the
results of prothrombin time estimations. This scheme will have to be
explained widely if its introduction into clinical practice is to be successful.
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The procedures for calibration of thromboplastins require the use '
of plasma from patients on long-term coumarin treatment. National
authorities should ensure that such plasma is obtained only under con-
trolled conditions and with the knowledge and consent of the patient
and his physician.

‘In view of the current extensive preparation. and use of blood pro-
ducts and derivatives both for clinical use and as laboratory reagents,
the Committee regarded the recommendation for the formulation of
requirements for blood and blood products as particularly urgent.

'SUBSTANCES
BLOOD PRODUCTS AND RELATED SUBSTANCES

‘1. Blood Typing Sera *

The Committee noted that the WHO Working Group on the Stan-
dardization of Human Blood Products and Related Substances had
made a recommendation that national authorities should express
potencies of blood typmg sera in international units where these are
available instead of using titres (Annex 1, Part A, sections 1.1 and 2).
The Committee agreed that this was in accordance with resolutions
of the World Health Assembly.?

The Committee noted also the recommendation of the WHO Working
Group that general requirements for the production and testing of blood.
typing sera and ancillary reagents should be formulated. These require-
ments would include specifications for avidity and specificity, as well as
potency, as these are critical characteristics of blood typing sera. The
Commiittee requested WHO to arrange for the formulation of such
requirements.

2. Antl-(A—i—B), Anti-C and Anti-E Blood Typing Sera

The Committee noted that the WHO Working Group on the Stan-
dardization of Human Blood Products and Related Substances had
expressed the need for reference materials for anti-(A-+B), anti-C and

1 The Expert Committee on Biological Standardization preferred this term to
““blood grouping antisera >’, which was used by the WHO Working Group on the
Standardization of Human Blood Products and Related Substances (Annex 1, page 25).

2 WHO Official Records, No. 143, 1965 (Resolutlon ‘WHA 18.1) ; No. 209, 1973
(Resolution WHA 26.32).
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' anti-E blood typing sera (Annex 1, Part A, section 1.3). The Committee
agreed that such sera were needed and requested the Central Laboratory
of the Netherlands Red Cross Blood Transfusion Service, Amsterdam,
to obtain materials suitable for this purpose and to arrange collaborative
studies.

The Committee noted also the recommendation that the suitability
of the International Standards for Anti-A and Anti-B Blood Typing
Sera be reassessed in the light of new knowledge of the ABO system.
At the same time, however, it was informed that stocks of the Inter-
national Standards for Anti-A and Anti-B Blood Typing Sera were
depleted. The Committee therefore recommended that the stocks be
replaced as soon as possible and requested the Central Laboratory of
the Netherlands Red Cross Blood Transfusion Service to obtain materials
suitable as replacements and to arrange for collaborative assays.

3. Anti-c Incomplete Blood Typing Serum

The Committee noted the results of the collaborative study of a
proposed international standard for anti-c incomplete blood typing
serum 76/160, which was coordinated by the Medical Research Council’s
Blood Group Reference Laboratory, London, England, and which
showed that the preparation was stable. The participating laboratories
agreed that the material was suitable for use as an international standard
and the WHO Working Group on the Standardization of Human Blood
Products and Related Substances endorsed this view (Annex 1, Part A,
section 1.2).

The Committee established the preparation as the International
Standard for Anti-c Incomplete Blood Typing Serum, Human, and,
in agreement with the participants in the study, defined the International
Unit for Anti-c Incomplete Blood Typing Serum, Human, as the activity
contained in 0.61 mg of the International Standard for Anti-c Incomplete
Blood Typing Serum, Human.

4. Anti-D Immunoglobulin

The Committee noted the advice of the WHO Working Group on the
Standardization of Human Blood Products and Related Substances
concerning the suitability of a freeze-dried preparation 68/419 to serve
as an international reference preparation of anti-D immunoglobulin
(Annex 1, Part A, section 2). An international study involving 17 labo-
ratories in 11 countries had shown that the isotopic method of determining
anti-D immunoglobulin gave results similar to those produced by the
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manual and automated haemagglutination techniques. The material "
had been calibrated in international units by 11 laboratories, its activity
having been compared with that of the International Standard for
Anti-Rh, (anti-D) Incomplete Blood Typing Serum. This study showed
that the immunoglobulin preparation had an activity of 150 IU per
ampoule. The Committee established the preparation as the Inter-
national Reference Preparation of Anti-D Immunoglobulin and noted
that each ampoule contained 14 76 mg of the preparation (150 IU per
ampoule).

The Committee agreed that any future replacement of the Inter-
national Reference Preparation of Anti-D Immunoglobulin should also
be assigned a unitage by comparison with the International Standard
for Anti-Rh, (anti-D) Incomplete Blood Typing Serum. . :

5. Anti-Hepatitis B Immunoglobulin

The Committee noted that the WHO Working Group on the Stan-
dardization of Human Blood Products and Related Substances had
reported that an international reference preparation was needed for the
estimation of hepatitis B antibody (Annex 1, Part A, section 8.1). A
batch of human anti-hepatitis B immunoglobulin that might be suitable
for this purpose would be examined in a collaborative study organized
by WHO. The Committee was informed that immunoglobulin from
subjects immunized with an inactivated hepatitis B vaccine could also
be made available and agreed that such a preparation should be included
in the study. The Committee observed that there was an urgent need
for such an international reference preparation.

6. Anti-Varicella Zoster Immunoglobulin

, The Committee noted that the WHO Working Group on the Stan-
dardization of Human Blood Products and Related Substances had
recommended the setting up of an international reference material for
anti-varicella zoster immunoglobulin (Annex 1, Part A, section 8.2).
The Committee supported this recommendation and asked the
Central Laboratory.of the Netherlands Red Cross Blood Transfusion
Service, Amsterdam, to obtain a suitable preparation. :

7. Blood Coagulatlon Factor VIII

The Committee noted (Annex 1, Part A, section 3.1) that the first
International Standard for Blood Coagulation Factor VIII had been
established before sensitive tests for hepatitis B surface antigen (HBsAg)
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* had been developed. The material was later found to give positive
results in tests for HBsAg and its continued distribution was therefore
considered undesirable. A replacement material shown to be free from
HBsAg had been subjected to collaborative assay by 17 laboratories
in 13 countries and had been shown to be suitable.

The Committee authorized the National Institute for Biological
Standards and Control, London, to establish the preparation as the
second International Standard for Blood Coagulation Factor VIII on the
basis of the results of the collaborative assay and, with the agreement of
the participants in that assay, to define the international unit.

8. Blood Coagulation Factor IX

The Committee noted the statement of the WHO Working Group
on the Standardization of Human Blood Products and Related Sub-
stances that there was an urgent need for an international standard for
blood coagulation Factor IX. The Committee noted also the results
of a collaborative study ! in which a proposed international standard
for blood coagulation Factor IX concentrate (72/32) had been compared
with samples of fresh normal plasma, with freeze-dried pooled plasma,
and with another Factor IX concentrate (Annex 1, Part A, section 3.2).

On the basis of the results of the collaborative assay the Committee
established the proposed standard as the International Standard for
Blood Coagulation Factor IX and defined the International Unit for
Blood Coagulation Factor IX as the activity contained in 1.05338 mg
of the International Standard for Blood Coagulation Factor IX.

9. Plasmin

The Committee noted that the WHO Working Group on the Stan-
dardization of Human Blood Products and Related Substances had
recommended that preparation 72/379 of partially purified plasmin
in aqueous glycerol solution, which had been shown in a collaborative
assay to be stable at 4°C, should be considered for use as an interna-
tional reference preparation (Annex 1, Part A, section 4.1). In view
of the urgent need for a plasmin reference preparation, the Committee
established this preparation as the International Reference Preparation of
Plasmin and defined the International Unit of Plasmin as the activity con-
tained in 0.125 ml of the International Reference Preparation of Plasmin.

1 Brozovic, M. ET AL. Thrombosis and haemostasis ( Stuttgart), 35 : 222 (1976).
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In view of the instability of the International Reference Preparation
above 20°C the Committee agreed that each ampoule distributed should
have a temperature-sensitive indicator attached to it with an instruction
that the preparation should not be used if the indicator shows that the
temperature has exceeded 20°C o «

-10.  Thromboplastins

The Committee noted that the WHO Working Group on the Stan-
dardization of Human Blood Products and Related Substances had
recommended the need for an international reference preparation of
each of four common types of thromboplastm currently used for stan-
dardization in prothrombin time estimations (Annex 1, Appendix 2).

- The Committee noted also that a preparation of each of these types
had been included in international collaborative studies in -which they
had. been related to each other in prothrombin  time tests on normal
and coumarin plasmas. The results of these studies had shown them to
be stable and suitable to serve as reference materials.

The Committee therefore established preparation NIBSC 67/40 as
the International Reference Preparation of Thromboplastin (Human,
Combined) and defined its International Calibration Constant as 1.0.
The Committee noted the recommendations of the WHO Working
Group that preparation NIBSC 68/434—the proposed: international
reference preparation of thromboplastin (bovine, combined)—should
have assigned to it an international calibration constant -of 1.0; prep-
aration NIBSC 69/223—the proposed international reference preparation
of thromboplastin (human, plain)}—should have assigned to it an
international calibration constant of 0.90; and preparation NIBSC
70/178—the proposed international reference preparation of thrombo-
plastin (rabbit, plain)—should have ass1gned to it an international
calibration constant of 0.60.

The Committee was informed that the three values suggested as
calibration constants were based on the results of an international
collaborative study involving more than 200 laboratories. Since the
report of this study has not reached a final form, the Committee requested
WHO to communicate the completed report to the members of the
Expert Advisory Panel on Biological Standardization, so that the
Director-General could be asked to establish the international reference
preparations and to assign to them the approprlate international cali-
bration constants. :

14



The provision of four preparations each with its own calibration
constant is necessary -because calibration is more precise (i.e., the stan-
dard deviation of the slope of the line is less) when a preparation of
thromboplastin is calibrated against a reference thromboplastin of the
same type rather than against one of a different type. The Committee
agreed that any replacement of these proposed preparations, or any
reference thromboplastin of another type that may be established as an
international reference preparation, must be assigned a calibration
constant in terms of the International Reference Preparation of Throm-
boplastin (Human, Combined), which is the only one for which a cons-
tant has been defined.

The Committee requested WHO to formulate guidelines for national
authorities on how the international calibrated scale can be brought
into use at the national level (see Annex 1, Appendix 2, recommenda-
tion 4). ..

11. Ancrod

The Committee noted that the WHO Working Group on the Stan-
dardization of Human Blood Products and Related Substances had
agreed that an international standard for ancrod was required (Annex 1,
Part A, section 5.1). A purified preparation, 74/581, had been freeze-
dried at the National Institute for Biological Standards and Control,
London, and with the agreement of manufacturers had been established
as the British Standard for ancrod with an activity of 55 units per
ampoule. Part of this preparation was available for use as an interna-
tional reference preparation.

The Committee, therefore, established this material as the Inter-
national Reference Preparation of Ancrod, adopted the national unit
and defined the International Unit for Ancrod as the activity contained
in 0.307 mg of the International Reference Preparation of Ancrod.

12. Fluorescein Isothiocyanate-Conjugated Sheep Anti-Human
Immunoglobulin

The Committee noted the report on the collaborative assay of a
freeze-dried FITC-conjugated sheep anti-human immunoglobulin?
(preparation SBL 480010) jointly arranged by WHO and the Inter-
national Union of Immunological Societies. The Committee was
informed that the report had been communicated to the members of the

1 Unpublished working document WHO/BS/76.1127.
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Expert Advisory Panel on Biological Standardization and other experts
and that, as no adverse comments had been received, the Director-
General had established this preparation as the International Standard
for FITC-Conjugated Sheep Anti-Human Ig. On the basis of the results
of the collaborative assay and with the agreement of the participants,
the Director-General had defined the International Unit for FITC-
Conjugated Sheep Anti-Human Ig as the activity contained in 0.0594 mg
of the International Standard for FITC-Conjugated Sheep Anti-
Human Ig.. ‘

ANTIBIOTICS
' 13. Candicidin
The Committee noted that the collaborative assay of candicidin

requested in its twenty-seventh report® was now almost complete but
that it had not been possible to include a sample of levorin ? as requested.

14. Bleomycin and Doxorubicin

The Committee was informed of the progress being made by the
WHO Secretariat in drafting international specifications for bleomycin
and doxorubicin. ' ‘ '

The draft specifications indicated a probable need for chemical
reference preparations and a possible need for biological reference
preparations. The Committee was informed that a single preparation
of each antibiotic might serve both chemical and biological purposes.

15. Spectinomycin

The Committee noted that in accordance with the authorization in
its twenty-seventh report 3 the National Institute for Biological Standards
and Control, London, on the basis of the results of the collaborative
assay 4 and with the agreement of the participating laboratories had
defined the International Unit for Spectinomycin as the activity contained
in 0.00149 mg of the International Reference Preparation of Spectino-
mycin.

1 WHO Technical Report Series, No. 594, 1976, p. 9.

2 Unpublished working document WHO/BS/76.1131.

3 WHO Technical Report Series, No. 594, 1976, pp. 11-12,
4 Unpublished working document WHO/BS/76.1134.
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16. Tobramycin

The Committee noted that in accordance with the request in its
twenty-seventh report,’ the National Institute for Biological Standards
and Control, London, had obtained material suitable to serve as an
international reference preparation of tobramycin 2 and that a colla-
borative assay would be arranged.

17. Ristocetins

International Reference Preparations of Ristocetin and of Risto-
cetin B were established in 1960 3 and 1964 4 respectively. The Com-
mittee, in its eighteenth report, noted that ristocetin was no longer
produced and concluded that the collaborative assay that had been
planned in order to define an international unit was no longer necessary.’
The manufacture of this antibiotic has not been resumed, and since
there is no longer a need for the definition of the activity of this anti-
biotic the Committee discontinued the International Reference Prepara-
tion of Ristocetin and the International Reference Preparation of
Ristocetin B.

ANTIGENS

18. Diphtheria Toxoid, Adsorbed

The Committee noted that as requested in its twenty-seventh report ©
the Statens Seruminstitut, Copenhagen,” had arranged a collaborative
study, in which nine laboratories had taken part, for the replacement
of the International Standard for Diphtheria Toxoid, Adsorbed.

19. Tetanus Toxoid, Adsorbed

The Committee noted that stocks of the International Standard for
Tetanus Toxoid, Adsorbed, were depleted and that a replacement
would be needed.® The Committee agreed that a purified preparation

1 WHO Technical Report Series, No. 594, 1976, p. 12.
2 Unpublished working document WHO/BS/76.1132.

3 WHO Technical Report Series, No. 222, 1961, p. 8.
4 WHO Technical Report Series, No. 293, 1964, p. 7.
5 WHO Technical Report Series, No. 329, 1966, p. 6.
6 WHO Technical Report Series, No. 594, 1976, p. 15.
7 Unpublished working document WHO/BS/76.1135.

8 Unpublished working document WHO/BS/76.1137.
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similar to those routinely produced should be used for this purpose. '

The Statens Seruminstitut, Copenhagen, had prepared a purified
tetanus toxoid that had been adsorbed on to aluminium hydroxide and
stabilized for freeze-drying. The first preparation (TEXA 52) proved
to be unsuitable and a further preparation will be made for the replace-
ment. '

20. Tetanus Toxin

The Committee noted that the WHO Working Group on the Stan-
dardization of Human Blood Products and Related Substances had
expressed the need for a tetanus test toxin for common use in assays
of antitoxin content in reference preparations (Annex 1, Part A, sec-
tion 8.3). The WHO Secretariat had contacted a number of laboratories
that could provide toxin and could take part in a collaborative study
and had requested the National Institute for Biological Standards and
Control, London, to coordinate, the collaborative study.

The Committee agreed that, in spite of the technical difficulties
that had previously prevented international agreement ! on the adoption
of a single preparation, an attempt should be made to test the present
feasibility of such a proposition.

21. Carcinoembryonic Antigen

The Committee noted that in accordance with the request in its
twenty-seventh report 2 the WHO Secretariat in conjunction with the
National Institute for Biological Standards and Control, London, had
made inquiries about the units that might have been assigned to
preparations of carcinoembryonic antigen in use in various countries.
It was confirmed that the unitage assigned to the International Reference
Preparation of Carcinoembryonic Antigen was not in conflict with
the definition of any other preparations of this material.

22. Purified Protein Derivative of Bovine Tuberculin
‘ (for Veterinary Use)

The Committee noted that, as requested in its twenty-seventh report,®
the Central Veterinary Laboratory, Weybridge, England, had prepared
a bath of purified protein derivative (PPD) of bovine tuberculin # that

1 Bulletin of the League of Nations, 10 : 104-143 (1942).
2 WHO Technical Report Series, No. 594, 1976, p. 13.
3 WHO Technical Report Series, No. 594, 1976, p. 15.
4 Unpublished working document WHO/BS/76.1136.
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* was considered suitable to serve as an international standard. A col-
* laborative assay involving six laboratories within the European Economic
Community had been completed and a wider international collaborative
assay was being arranged. The Committee was informed that tests
would be carried out in sensitized guineapigs and infected cattle.

ANTITOXINS

23. Clostridium botulinum Type B Antitoxin

The Committee noted that stocks of the International Standard
for Clostridium botulinum Type B. Antitoxin were depleted and that
a replacement would be needed ! before the studies on the heterogeneity
of the C. botulinum type B toxins referred to in the twenty-seventh
report 2 could be started. The Committee noted that preliminary tests
with a purified C. botulinum type B antitoxin, prepared as the replace-
ment, did not give widely different potencies when titrated with the
toxins prepared from proteolytic and non-proteolytic strains. Such
differences were much less than those shown in the report noted by the
Committee at its twenty-seventh meeting.

The Committee requested the Statens Seruminstitut, Copenhagen, to
obtain a sufficient quantity of the material, to process it as a proposed
international standard, and to arrange for a collaborative assay as well
as to initiate various studies in conjunction with the Chiba Serum Insti-
tute, Japan, using C. borulinum type B toxins prepared from both
proteolytic and non-proteolytic strains.

REAGENTS

24. Adenovirus Antisera Types 4, 19, 20, 22, 23 and 24

The Committee noted that tests on the antisera prepared by the
Center for Disease Control, Atlanta, USA, as reference reagents for
adenovirus types 4, 19, 20, 22, 23 and 24 had shown that they were
specific and stable.® The data had been sent to members of WHO’s

1 Unpublished working document WHO/BS/76.1139.
2 WHO Technical Report Series, No. 594, 1976, p. 16.
3 Unpublished working document WHOQ/BS/76.1133.
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Expert Advisory Panel on Biological Standardization and no adverse
comments had been received. The Committee therefore established the
antisera as the International Reference Reagents of Adenovirus Antisera
Types 4, 19, 20, 22, 23 and 24.

REQUIREMENTS FOR BIOLOGICAL
SUBSTANCES

25. Requirements for Red Blood Cells for Immunization

‘The Committee noted that the WHO Working Group on the Stan-
dardization of Human Blood Products and Related Substances had
reviewed the recommendations of a WHO scientific group ! concerning
the immunization of donors to obtain highly potent anti-D plasma for
anti-D immunoglobulin (Annex 1, Part A, section 1.5). These recom-
mendations of the WHO Scientific Group on the Prevention of Rh
Sensitization were formulated in 1970, when less was known about
hepatitis and the use of frozen cells was not normal practice. The Com-
mittee therefore asked WHO to arrange for the revision of the recom-
mendations for the immunization of donors and to formulate specifica-
tions for reagent red blood cells used for compatibility tests.

26. Requirements fof the Processing and Control of Human
Blood and its Derivatives

The Committee noted the statement of the WHO Working Group
on the Standardization of Human Blood Products and Related Sub-
stances that there was an urgent need for international requirements
for the processing and control of human blood and its derivatives
(Annex 1, Part B, section 2).

The Committee asked WHO to arrange for the formulation of such
requirements, which should cover all procedures from the collection
of blood to the quality control of the final products.

27. Requirements for Meningococcal Polysaccharide Vaccine

The Committee was informed that amendments to the Requirements
for Meningococcal Polysaccharide Vaccine had been found to be
necessary owing to advances in technology, which now enabled poly-

1 WHO Technical Report Series, No. 468, 1971, p. 27.
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saccharides of higher molecular weight and greater purity to be made.
The amendments, which had been prepared by the WHO Secretariat
in collaboration with a number of experts, were adopted by the Com-
mittee as an Addendum to the Requirements (see Annex 2).

28. Requirements for Rubella Vaccine (Live)

The Committee noted that in accordance with the request in its
twenty-seventh report ! proposed requirements for rubella vaccine had
been prepared.

The Committee noted that vaccines prepared from different strains
of rubella virus and attenuated in different cell cultures are now consi-
dered to be safe for general use although they still produce mild reactions
in some subjects. The Committee noted also that the requirements
differ from earlier requirements for virus vaccines in their insistence on
control of the colony of animals, flock of birds, or seed stock of a cell
strain—a requirement that increases safety with respect to freedom from
extraneous agents. When testing the cell cultures for freedom from such
agents, therefore, the samples are taken late in the growth of the cell
cultures rather than at the time the production cultures are inoculated
with virus. The Committee noted that this is the first occasion on which
tests to show freedom from particular extraneous agents and inhibitors
are specified in WHO requirements for the serum used for the growth
of cell cultures.

After making a number of minor amendments to the document, the
Committee adopted the Requirements for Rubella Vaccine (Live) and
agreed that they should be annexed to this report (Annex 3).

29. Requirements for Brucella melitensis Strain Rev. 1 Vaccine
(Live—for Veterinary Use)

The Committee noted that in accordance with the request in its
twenty-seventh report * the proposed requirements for Brucella melitensis
strain Rev. 1 vaccine (live—for veterinary use) had been communicated
to members of the Expert Advisory Panel on Biological Standardization
as well as to producers of the vaccine and other experts in the subject.
The comments received had been taken into consideration in preparing
the revised document.

1 WHO Technical Report Series, No. 594, 1976, p. 20.
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- The Committee agreed that in view of the pathogenicity of B. meli-
tensis for humans, who may become infected from sheep or goats, the
immunization of these animals for eradication of the disease is important.
The B. melitensis strain Rev. 1 has been shown to be less virulent for
animals, and the requirements specify tests to ensure that the vaccine
is made from the attenuated strain. Since B. melitensis strain Rev. 1
has been shown to dissociate unless care is taken in the growth of the
organism, the requirements include a test for dissociation as a precaution
against making the vaccine from the dissociated strain. . .

After making minor amendments, the Committee adopted the
Requirements for Brucella melitensis Strain Rev. 1 Vaccine (Live—for
Veterinary Use) and agreed that they should be annexed to this report
(Annex 4). ‘

30. Requirements for Antibiotic Susceptibility Discs

The Committee noted that in accordance with the request in its
twenty-seventh report,! requirements for antibiotic susceptibility discs
had been prepared. The Committee discussed the proposed requirements
and agreed that they would be most helpful especially to those countries
where there is no control over such antibiotic discs. Although there
are a number of tests for measuring the susceptibility of microorganisms
to antibiotics the one in most common use is the diffusion of the anti-
biotic from a disc placed on agar inoculated with the microorganism
being tested ; the requirements are applicable only to this technique.
The details of the technique are so critical that the requirements include
an example of directions for use of the antibiotic susceptibility discs
as well as specifications for the agar medium used in performing anti-
biotic susceptibility tests. Furthermore, the appendices of the require-
ments include a sample calculation for an assay of the content of a disc
and an example of the criteria for interpretation of zone size data obtained
in susceptibility tests.

The Committee adopted the Requirements for Antibiotic Suscep-
tibility Tests—I. Agar Diffusion Tests using Antibiotic Susceptibility
Discs and agreed that should other well controlled techniques become
common practice then other requirements applicable to such techniques
should be drafted. The Committee agreed that the Requirements should
be annexed to this report (Annex 5).

1 WHO Technical Report Series, No. 594, 1976, p. 12.
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MISCELLANEOUS

31. List of Biological Substances

The Committee noted that, in accordance with the suggestion in its
twenty-seventh report,! the list of  biological substances has been
redrafted. The substances formally included under hormones, vitamins
and enzymes have been reclassified, and blood products and related sub-
stances are now placed in a new section, as are endocrinological and
related substances. All substances within each category are now listed
in alphabetical order, and the list of reference reagents, which was
omitted from the 1975 list, has been reintroduced.?

The Committee considered that the present format was an improve-
ment and agreed that any additions to the list should, as in the past,
be annexed to the Expert Committee report until sufficient additions
have accumulated to make reprinting of the document worthwhile.
The Committee recommended, however, that the list annexed to each
successive report should be cumulative until such time as the list is
reprinted. The possibility is being explored of having the list prepared
as a computer printout, but at the moment this did not appear to be
practical.

1 WHO Technical Report Series, No. 594, 1976, p. 21.
2 For further information see Annex 7.
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1 Only those parts of the report relevant to the work of the WHO Expert Com-
mittee on Biological Standardization are included in this annex. The full report is
contained in unpublished working document WHO/BS/76.1130, which is available
to persons professionally interested in the subject from Biological Standardization,
World Health Organization, 1211 Geneva 27, Switzerland.

2 The WHO Expert Committee on Biological Standardization preferred the term
““ blood typing sera > to “ blood grouping antisera’ since it had been used in all
previous reports of the Committee.

8 The WHO Expert Committee on Biological Standardization preferred the
terminology Anti-(A + B). ‘
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PART A:
SUBSTANCES

1. STANDARDIZATION IN BLOOD GROUP SEROLOGY

1.1 Blood grouping antisera : general

Standardization in blood group serology was first required when
blood typing sera were used for the classification of red cell phenotypes.
It has been common practice to express the strength of these antisera in
terms of titres, but these may vary widely depending on such factors
as red cell age, phenotype and concentration, genetically determined
variations in cells and immunoglobulins, ionic strength and pH of the
test milieu, additives, incubation time, temperature, force and time
of centrifugation, resuspension technique, and the assessment of the
endpoint. Any of these conditions may vary markedly from laboratory
to laboratory, but the effect of these variables can be reduced if the
antisera used have been calibrated in comparative assays against national
standards labelled with international units.
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The Working Group noted that international standards for anti-A
and anti-B blood typing sera had been established in 1950 and that
a standard for anti-Rh, (anti-D) incomplete had been established in 1966.
The establishment of a standard for anti-c, therefore, would satisfy the
need for standards for the most important blood grouping antisera. It
was suggested that national specifications for the characterization of
these antisera should include the determination of potency in compara-
tive assays with national standards calibrated in international units.
This was particularly important for the national control of the production
of reagents in order to ensure that they have satisfactory potency from
their date of issue until their expiry date. The Group noted that speci-
ficity and avidity are also critical performance characteristics of blood
grouping antisera and agreed that they should be covered by specifica-
tions. Such specifications should provide a margin of safety when the
reagents are used under the test conditions specified.

The Group urged WHO to encourage national authorities to express
potencies in international units where available and to discourage the
use of titres for this purpose.

1.2 Anti-c

The Group noted that a proposed international standard for anti-c
incomplete blood typing serum (coded 67/160) had been prepared, had
been shown to possess satisfactory stability, and had given satisfactory
results when subjected to ‘an international collaborative study carried
out by the WHO International Blood Grouping Reference Laboratory
and the National Institute for Biological Standards and Control, London.
The participating laboratories agreed that the proposed material was
suitable for use as an international standard, and agreed on the assign-
ment of a unitage of 64 IU per ampoule to the material. The Group
recommended that WHO take steps to establish the material 67/160 as
the International Standard for Anti-c Incomplete Blood Typing Serum
with the unitage agreed by the participants in the collaborative study.

1.3 Anti-A, B, anti-C, Anti-E, and anti-e

The Group noted that no WHO requirements or candidate reference
materials exist for blood grouping antisera anti-A, B, anti-C, anti-E or
anti-e. The Group considered (1) that anti-A, B is useful for the detection
of some weak subgroups of A that may be missed with anti-A sera as
well as for checking the results of routine anti-A and anti-B tests, parti-
cularly in automated systems; (2) that anti-C and anti-E. are needed
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- for Rh phenotyping of patients as well as for subtyping Rh negative
donors ; and (3) that anti-e serves a less important clinical role. The
Group recognized the need to standardize these and other blood grouping
reagents with regard to potency, specificity, and avidity in order to
ensure that their performance in routine blood bank operations is
satisfactory. ' '

The Group recommended that the WHO Secretariat draw up general
requirements for the production and testing of blood grouping antisera
and other ancillary reagents, such as anti-human globulin and bovine
albumin. Candidate reference preparations should then be obtained,
evaluated for stability and, if found suitable, subjected to international
collaborative studies.

The Group recommended also that the suitability of the International
Standards for Anti-A and Anti-B Blood Grouping Sera be reassessed in
the light of new knowledge of the ABO system acquired since the stan-
dards were established.

Finally the Working Group considered the feasibility of preparing
candidate reference materials for ‘‘ complete ” anti-D grouping sera.
As these antibodies are in many cases of the IgM type special attention
should be paid to the stability of the preparations.

1.4 Anti-human globulin

There is widespread agreement that specifications and reference
materials are needed for anti-human globulin (Coombs’s) reagent, and
the Group noted that work towards these objectives has been in progress
for several years by a Working Party on the Standardization of Anti-
globulin Reagents under the auspices of the International Committee
for Standardization in Hematology (ICSH) and ‘the International
Society for Blood Transfusion (ISBT).

The ICSH/ISBT Working Party has defined the requirements for a
polyspecific antiglobulin reagent to be used in compatibility testing as
follows.

(1) The reagent should contain anti-IgG activity, which must be
such that red cells weakly sensitized by non-complement binding
antibodies of different specificities are agglutinated by the reagent;
anti-D, anti-K, anti-Fy®, and anti-Jk* should be used as a minimum
in testing the reagent.

1 The Group noted that some modifications of these requirements might be
appropriate for non-Caucasian populations, especially with respect to anti-K.
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(2) The reagent should contain anticomplement activity because
some complement binding alloantibodies can be detected only by the
fact that complement factors are fixed on the red cell membrane as
a result of the interaction between red cells and antibody.

(3) The reagent should not agglutinate non-sensitized red cells.

The Group noted that the Working Party on the Standardization
of Antiglobulin Reagents has such a reference preparation under trial
but that the participants in the trial do not feel that standardization
is yet feasible. ‘ ‘ ' ‘ :

It was noted that an alternative approach to standardization is to
prepare and standardize separate reagents for anti-IgG and anticomple-
ment (C3). These reagents may then be used as monospecific standards
or may be blended to make a polyspecific reference reagent. The compo-
sition of the ideal blend, however, has still to be defined. The poly-
specific reagent is of greater interest and should have first priority.
The Group was informed of some rare examples of auto-antibodies
of the IgA class that suggest a possible need for anti-IgA in anti-human
globulin sera. ‘

1.5 Red blood cell antigens for immunization

The Group noted the recommendations for immunization of donors
to obtain highly potent anti-D plasma for anti-D immunoglobulin.!
It was desirable to revise these recommendations so as to include the
use of frozen red cells for immunization in order to obtain potent plasma
for reagents other than anti-A and anti-B. The Group emphasized that
the most stringent precautions should be taken to reduce the risk of
transmitting hepatitis and of eliciting unwanted antibody responses
in these donors.

1.6 Red blood cells for xeégent preﬁaration

The Group took note of the need to develop specifications for
reagent red blood cells which are used for the quality control testing of
blood grouping sera and for testing donor and recipient sera for un-
expected antibodies. Although reference materials could be kept frozen
in national reference laboratories and by manufacturers, it was clear that
this was an area for which WHO should formulate specifications, but
international reference preparations would not necessarily be appropriate.

1 WHO Technical Report Series, No. 468, 1971, p. 27.
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1.7 Blood group substances A and B

Blood group substances A and B are glycoproteins and glycolipids,
which can be obtained from porcine and equine gastric mucosa respect-
ively. They are used to stimulate anti-A antibodies in donors of plasma
for ABO blood grouping sera, and in the past they have been used also
to neutralize anti-A and anti-B in group O bloods. This practice, how-
ever, has been replaced largely by transfusion of group specific blood
or by group O red cell concentrates. Although WHO requirements could
be written, the Group did not feel there was a great need for either speci-
fications or reference materials at the international level for blood group
substances A and B.

2. ANTI-D IMMUNOGLOBULIN

The clinical value of anti-D immunoglobulin in the prevention
of Rh immunization is now well established. Excessive dosage of the
material is unnecessary and costly, but it is of the utmost importance
that an adequate dose be given to prevent Rh,D immunization. Dosage
has hitherto been expressed in micrograms of anti-D immunoglobulin
determined by isotope labelling methods. The control of preparations
is essential, and national specifications have been published.

The Group noted the report * of an international collaborative study
in which a number of clinical preparations had been assayed against a
freeze-dried reference material (coded 68/419). The results of assays
by 17 laboratories in 11 countries showed that isotope labelling methods
as well as manual and automated haemagglutination techniques gave
essentially the same relative potencies when each preparation was
assayed against the reference material. The reference material was then
calibrated in international units in comparisons by 11 laboratories
against the International Standard for Anti-D Blood Typing Serum ;
it was estimated to contain 150 international units per ampoule. The
mean estimate of weight based on 36 direct estimates of anti-D immuno-
globulin was 59.2 pug per ampoule.

Preparation 68/419 has already been used widely with a nominal
content of 60 pg per ampoule, and the Group agreed that this preparation
is valuable in controlling the potency of anti-D immunoglobulin prepara-
tions. The Group therefore recommended that WHO take steps to
establish this preparation as the International Reference Preparation of
Anti-D Immunoglobulin with an assigned unitage of 150 IU per ampoule.

1 Unpublished working document BLG/BLOOD/76.8.
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The Group recommended that preparations for clinical use be .
labelled in international units followed for an interim period by the
estimated number of micrograms. ‘

Measurement of anti-D antibodies is carried out when monitoring
antibody levels during and after pregnancy and when selecting plasma
to be used for the manufacture of anti-D immunoglobulin preparations.
Decisions on clinical treatment require accurate estimations, which the
Committee agreed should be made against a working standard calibrated
in international units.

l

3. COAGULATION SYSTEMS

3.1 Factor VIII

The first international standard for Factor VIII, which was made in
1966 and established in 1971, was subsequently found to contain hepa-
titis B surface antigen (HBsAg). Samples of this standard were therefore
distributed only after the recipient laboratories were made aware of the
hazards associated with its use. Because of this contamination, steps
have been taken to replace it with a similar Factor VIII preparation
of intermediate purity prepared from plasma shown by radioimmuno-
assay to be negative for HBsAg.

An international collaborative assay involving 17 laboratories in
13 countries was organized to calibrate this replacement material in
international units. Statistical analysis of the assays so far available
has shown that this material is suitable. The Group therefore recom-
mended that the preparation be adopted as the second International
Standard for Factor VIII but that its unitage be defined later by the
participants in the collaborative assay when the analysis of all the results
has been completed. Other Factor VIII related activities, such as the
Factor VIIl-associated antigen, should also be determined in the second
international standard so that all clinical measurements may be related
to the same material. )

It was also recommended that the standard preparations of concen-
trates of Factor VIII for clinical use should be tested for activated
clotting factors, which might give spuriously high estimates of Factor VIII
activity. ;
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A national supply of a working standard of plasma and/or concentrate
calibrated in international units was recommended for local use in haemo-
philia centres and laboratories investigating disorders of coagulation.

3.2 Factor IX

The Group was informed that a preparation had been obtained
and that an international collaborative assay of the proposed standard
had been completed.! In this study, two freeze-dried concentrates and
one freeze-dried plasma were compared with each other, with fresh
normal plasmas, and with local standards. The assays of one prepara-
tion of Factor IX (coded 72/32) produced without adding heparin
showed good precision with both plasma and concentrate. In the other
concentrate the presence of heparin gave rise to non-parallel assays
in laboratories testing it at dilutions at which heparin was inhibitory
in the assay system. Further study of methods of assaying Factor IX
concentrates containing heparin was suggested.

It was recommended that the amounts of clotting factor interme-
diates in preparation 72/32 should be measured even though, because
of the method used in manufacture, they were likely to be small. Several
members of the Group volunteered to test preparation 72/32 for these
intermediates. Further data collection after the standard has. been in
use was also recommended to evaluate assay methods for Factor IX.

It was recommended that WHO should, as a matter of urgency,
adopt Factor IX concentrate, coded 72/32, as the International Standard
with the unitage of 5.62 IU per ampoule.

3.3 Fibrinogen

The Group noted (1) that there are few therapeutic indications for
fibrinogen ; (2) that, in the rare cases that require fibrinogen therapy,
cryoprecipitate should be used instead of a fibrinogen made from large
pools of plasma ; and (3) that there are adequate national specifications
available for the control and characterization of fibrinogen preparations
employed for clinical therapy as well as for use as radio-labelled fibrin-
ogen for in vivo diagnosis. Although at the moment a reference pre-
paration of fibrinogen would be of use only for research purposes or
for clinical laboratory control, it was agreed that there may soon be a
need for an international reference preparation.

1 Brozovic, M. ET AL. Thrombosis and haemostasis (Stuttgart), 35 : 222 (1976).
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3.4 Factors II, VII, X (human) and Factor Xa (bovine)

At present there are no international standards for Factors II, VII,
and X and it was agreed that there is a need for international reference
materials for these coagulation factors both for the production and
control of therapeutic preparations and for the assay of these factors
in patients’ plasmas. Although the proposed Factor IX standard
(coded 72/32) contains Factors II, VII, and X, it was agreed that a
similar freeze-dried concentrate should be prepared for an international
collaborative assay to compare it with freeze-dried plasma. Such a
study is planned in the United Kingdom and the results will be made
available to WHO if a suitable reference preparation is identified.

With regard to Factor Xa (bovine), a highly purified preparation
has already been made available for research purposes under the auspices
of the International Committee for Thrombosis and Haemostasis
(ICTH).!

3.5 Antithrombin IIT

An international standard is needed for antithrombin III for several
reasons : (1) highly purified antithrombin IIT preparations for clinical
use are ready for clinical trial ; (2) antithrombin IIT determinations are
sometimes needed in patients with deficiencies as well as in women at
risk of thrombosis because of oral contraceptive use ; (3) the antithrom-
bin III content of Factor IX concentrates may need to be controlled and
possibly supplemented ; and (4) standardized antithrombin III may
help resolve some of the problems of heparin standardization.? It was
recommended that the available preparation of highly purified anti-
thrombin III (coded 75/564) should be subjected to an international
collaborative assay and that allocation of a unit should be decided on the
basis on the results of the study.

Pending the results of the trial, this material (coded 75/564) will be
distributed informally to investigators who need i, including the partici-
pants in the International Union of Immunological Societies’ colla-
borative assay of serum protein standards for immunological assay of
antithrombin III.

1 JacksoN, C. M. T AL. Thrombosis and haemostasis (Stuttgart), 35 : 479 (1976),

2 NiLssoN, I. M. Thrombosis and haemostasis ( Stuttgart) 35: 475 (1976) ; also
unpublished working document BLG/BLOOD/76.12.
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' 3.6 Heparin

The biological activities of heparin include the direct inhibition of
various steps in the coagulation of blood, inactivation of various clotting
components, including kallikrein and plasmin by the acceleration of
antithrombin, and stimulation of intravascular lipolysis, as well as the
inhibition of complement. Clinically, heparin is used primarily as an
anticoagulant (generally by intravenous injection) in thromboembolic
disease, in surgery with extracorporeal circulation, and in renal dialysis.
Heparin is used also in lower doses (usually by subcutaneous injection)
to prevent postoperative thrombosis, and it may be complexed to the
surface of intravascular prostheses and equipment to prevent the depo-
sition of thrombi. It is not known, however, what structural features
of the molecule are most relevant to these applications or what features
produce undesirable characteristics in some preparations, such as the
tendency to aggregate platelets.

Different pharmacopoeial procedures, some devised many years ago,
may show discrepancies of up to 20% when various heparins are com-
pared with standard preparations.! Different methods of preparing
assay substrates (blood or plasma), resulting in differing degrees of
removal of platelets and use of clotting accelerators, may affect the results
of measurement of the relative potencies of different preparations. There
are also differences in the reaction between different heparins and the
protamines used in heparin neutralization, and these mechanisms are
not well understood.

The recent marked rise in the demand for heparin has coincided with a
reduction in some established sources of supply. New sources are
therefore being explored, and these may yield heparins with other prop-
erties. There is also renewed interest in synthetic heparin-like substances.

It has become apparent that current heparin preparations are molec-
ularly heterogeneous. Differences in molecular weight may affect both
the level obtained in the blood after subcutaneous injection and the time
at which the peak occurs. Different methods of fractionating heparins
increase the differences in biological effects. The Working Group
emphasized the value of identifying in vitro properties that correspond
to various clinical effects as well as the need to relate these effects ulti-
mately to chemical structure. It was also suggested that studies should
be carried out on heparins made by different methods, which may have
special properties, and on those prepared from different tissues.

1 BANGHAM, D. R. & WoODWARD, P. M. Bulletin.of the World Health Organiza-
tion, 42 : 129-149 (1970).

33



The need for further work on heparin assay systems was emphasized. -
It was noted that the results of the United States Pharmacopoeia (USP)
assay method had been found to parallel antithrombin activation and
that a method using whole rabbit blood had given results similar to
those of the British Pharmacopoeia (BP) assay. It was noted also that
the rabbit was susceptible to thrombocytopenia induced by some hepa-
rins and was therefore useful also in safety testing. In cons1der1ng the
in vivo effects of heparin administration it was suggested that primary
differences in biological activity should be distinguished from secondary
effects in absorption and elimination.

It was noted that the USP had generously offered WHO a quantlty
of heparin from the same batch as the current national standard, but
it was felt that this should now be used only to study differences between
assay methods.

Although not all the characteristics desirable in a heparin standard
have yet been defined, the current clinical usage of the substance, such
as prophylactic subcutaneous administration, makes the search for new
sources of natural heparin and the possible development of synthetic
heparins important and the improvement of assays essential. It was
noted that standards for antithrombin III and bovine Factor Xa are
relevant to the standardization of heparin as is the development of
synthetic polypeptide substrates.

4. FIBRINOLYSIS

4.1 Plasmin and plasminogen

The Working Group was informed that a plasmin standard (coded 72/
379) had been made available following an international collaborative
study and that its use had been recommended by the International
Committee for Thrombosis and Haemostasis (ICTH).! The standard,
which consists of partially purified human plasmin in 50% glycerol, has
been shown to be unstable at 20°C or above but highly stable at 4°C or
below. Because of the major international need for this standard the
Group recommended that WHO adopt 72/379 as an international
reference preparation with the unitage of 8.0 IU per ml. The material
should be shipped refrigerated with a temperature indicator together

1 Kirkwoop, T. B. BT AL. Thrombosis et diathesis haemorrhagica (Stutigart),
34: 20 (1975) ; also unpublished working documents BLG/BLOOD/76.14 and
BLG/BLOOD/76.15a.
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‘with instructions that it should not be used if the temperature had
exceeded 20°C during shipment. In the meantime, efforts should continue
to prepare a pure freeze-dried plasmin with good biological activity
and better stability.

Since variable amounts of plasmin may result from different amounts
and types of plasminogen activators, from different types of plasminogen,
and from differing conditions of plasminogen activation, it was not yet
possible to recommend a single standard plasminogen. Each laboratory
should determine for itself the reagents and conditions needed to obtain
maximum activation for each preparation.

4.2 TUrokinase

The Group noted that urokinase is being produced by a number of
manufacturers and is in use as a fibrinolytic activator for the treatment
of thrombosis. Although the heterogeneity of assay results in an inter-
national collaborative study suggested that the assay methods used
were not entirely satisfactory, an international reference preparation
was established in 1968. Since that time, urokinase preparations have
been shown to have two different molecular weight forms (33 000 and
55000), and it is not yet known whether these forms have different
pharmacological properties or half-life in vivo.! These differences in
molecular size were thought to be partly responsible for the variations
in assay results, but newer information indicates that these variations
may be related also to different amounts and types of plasminogen in
the assays used by the laboratories. It is important to confirm whether
assay heterogeneity could be reduced by defining the amount and type
of plasminogen used in the assay in relation to the number of available
active sites in the various preparations of urokinase. The present inter-
national reference preparation could then be further evaluated by an
international collaborative study as a proposed standard.

5. SNAKE VENOMS
5.1 Ancrod

Ancrod, an enzyme purified from the venom of Agkistrodon rhodo-
stoma, is used in patients with intravascular thrombosis to induce con-
trolled defibrination. Although its clinical value has not yet been estab-

1 Unpublished working documents BLG/BLOOD/76.16 and 16a, and WHO/BS/
66.815.
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lished, the accuracy of dosage of this potent thrombin-like enzyme is
considered important.

A highly purified material (coded 74/581) prepared and freeze-dried
at the National Institute for Biological Standards and Control, London,
has been shown to be stable.! The Group agreed that an international
standard is urgently required and recommended to WHO that action
be taken to establish this material as the International Reference Prepara-
tion of Ancrod. The manufacturers and the national control laboratory
agreed that 55 IU per ampoule should be assigned to it.

5.2 Batroxobin moojeni

Batroxobin moojeni, a purified enzyme prepared from the venom of
Bothrops atrox moojeni is another example of a thrombin-like enzyme,
and a trial is under way to evaluate its clinical usefulness. The Group
noted that a national (British) standard is available and was of the
opinion that at the present time WHO should rely on national standards
for this type of material. The information that a unit of activity had
been assigned to a particular venom should be widely publicized. Nation-
al authorities and manufacturers should be urged to inform WHO of
any national or other units that may have been ass1gned to these pro-
ducts.- :

6. STANDARDIZATION IN THE CONTROL OF ORAL
ANTICOAGULANT TREATMENT WITH COUMARIN
‘ " OR INDANDIONE B

The Group considered outline proposals 2 for the standardization
and control of anticoagulant treatment and noted that there were two
main aspects : (1) the need for an international reference thrombo-
plastin and other reference thromboplastins ; and (2) reference plasmas
at the national level, if desired. As far as the origin of the thromboplas-
tins was concerned, the Group noted that there may be objections in
some countries to the use of material of human origin. However, a
rabbit brain thromboplastin could be used with the sensitivity expressed
in terms of the human brain thromboplastin (coded 67/40). The Working
Group revised the text of the outline proposals and suggested that

1 Unpublished working document BLG/BLOOD/76.17.
2 Unpublished working document BLG/BLOOD/76.11.
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a report on standardization in the control of anticoagulation should be
prepared for consideration by the WHO Expert Committee on Biological
Standardization.

6.1 Partial thromboplastin time (cephalin clotting time) reagents

The Group noted that an increasing variety of reagents is available
for the partial thromboplastin time (cephalin clotting time) test and
that several studies on their relative sensitivities are planned or are in
progress. The results, which may indicate the relative value of the
various reference materials, should be considered with a view to the
establishment of international standards for these materials.

7. HUMAN ALBUMIN

The Group noted that the purity and functional properties of human
albumin can now be assessed by several physical and chemical tests
and therefore that no international standard is required. Specifications
of human albumin for therapeutic use are adequately covered by national
pharmacopoeias, and specifications for radioactively labelled human
albumin for diagnostic use have been published in at least one national
pharmacopoeia.

8. SPECIFIC IMMUNOGLOBULINS

The Group noted that two categories of human immunoglobulin
preparations are in widespread use for the prevention and treatment
of various infectious diseases :

(1) normal human immunoglobulin, made from pooled human
plasma from a large number of donors (1000 or more) ; and

(2) specific human immunoglobulin prepared from pooled human
plasma collected from (@) convalescent patients, (b) deliberately immu-
nized donors, or (c) selected antibody-rich plasmas.®

1 The report on standardization in the control of anticoagulation was considered
and amended by the International Committee for Thrombosis and Haemostasis
(ICTH) and the International Committee for Standardization in Hematology (ICSH)
at a meeting in Kyoto, Japan, in September 1976. The amended text is reproduced
as Appendix 2 to this Annex.

2 Unpublished working document BLG/BLOOD/76.20.

3 A mixture of (@) and (b) may sometimes be used.

37



Potency requirements for some of these specific human immuno- .
globulins have been established to ensure that the preparations contain
sufficient antibodies to produce the desired clinical effect. The potency
of such preparations must be expressed in international units for quality
control, and this also facilitates the exchanging of information regarding
their clinical effectiveness.*

8.1 Anti-hepatitis B

Studies have been conducted in several countries to evaluate the
clinical effectiveness of anti-hepatitis Bimmunoglobulin in the prevention
of type B hepatitis, but comparison of these studies would have been
greatly improved if an international reference material had been available.
The Group noted that WHO is arranging an international collaborative
study on a batch of freeze-dried human anti-hepatitis B immuno-
globulin, in conjunction with a hepatitis B anti-serum of animal origin
already available. The Group agreed that WHO should be encouraged
to give urgent attention to the provision of a characterized preparation
of hepatitis B antibody.

8.2 Anti-varicella zoster

The Group noted that anti-varicella zoster immunoglobulin had
proved effective in protecting healthy contacts of acute varicella cases
and that clinical studies are currently in progress to evaluate this material
in patients exposed to varicella who are immunodeficient because of either
immunosuppressive therapy or underlying disease, e.g., acute lympho-
blastic leukaemia. A reference material is needed in order to compare
the results of these trials in different countries.! The Group agreed that
a batch of this material should be prepared for an international study
and asked the Central Laboratory of the Netherlands Red Cross Blood
Transfusion Service to obtain this material. The Group was of the
opinion that only plasma from convalescent individuals without malig-
nant diseases should be used in the production of anti-varicella zoster
immunoglobulin and that this should be written into the specifications
for the product. The international study should be coordinated by
WHO and consideration should be given to using the current WHO
reference reagent for diagnostic purposes.

1 Unpublished working document BLG/BLOOD/76.21.
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8.3 Anti-tetanus, anti-vaccinia, anti-rabies

The Group noted that there are existing international standards for
tetanus antitoxin (equine origin), anti-smallpox serum (human origin),
and anti-rabies serum (equine origin).' International units based on
these standards have been used satisfactorily for establishing the potency
of national reference preparations for the purpose of quality control.
Accordingly, there was no need for additional international reference
materials prepared from human immunoglobulin.

With respect to tetanus, however, the Group suggested that consid-
eration be given to a reference preparation of tetanus toxin to be used
in the assay of tetanus antitoxin potency when calibrating national
standards. The Group recognized that there were some serious technical
obstacles to reaching this desirable objective. WHO was urged to
organize an international study in order to select the most appropriate
preparation.

PART B:
GENERAL CONSIDERATIONS

1. BLOOD GROUP NOMENCLATURE — THE NEED FOR A
SINGLE INTERNATIONAL SYSTEM FOR Rh

The Working Group was of the opinion that simplification of Rh
nomenclature through the use of the Fisher-Race system was becoming
universally accepted. Although Wiener’s great scientific contribution
to the description of the Rh system was fully recognized, the Group
urged WHO to encourage the use of the Fisher-Race nomenclature in
the interests of simplicity and uniformity.

2. THE NEED FOR REQUIREMENTS FOR THE
MANUFACTURE AND CONTROL OF BLOOD PRODUCTS
AND THEIR DERIVATIVES

The Group took note of a draft of “ Good practice for the collection

and preparation of blood and blood components . There was much
useful information in this draft, but the Group agreed that it could be

1 Unpublished working document BLG/BLOOD/76.21.
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broadened and that recognition should be given to existing international *
agreements and other appropriate documentation in this field.1

The draft was primarily directed to the setting up of a blood trans-
fusion organization, and the Group recognized that several different
types of organization might be considered. Their activities might include
the recruitment of donors, blood collection, processing, component
preparation, distribution, compatibility testing, administration of
blood or its components and derivatives to patients, the production
of plasma derivatives, and the provision of laboratory reagents and of
certain types of equipment such as blood containers complete with
preservative solutions.

The Group agreed that there is an urgent need for WHO to formulate
requ1rements for the production and quality control of blood products
and that it is essential to include consideration of donors and source
materials. It also stressed the need for overall guidance on the organ-
ization of transfusion services, including appropriate technical speci-
fications.

Since the various requirements for the control of blood and related
substances must take into consideration not only the activities carried
out in a blood transfusion service but the operations of fractionation
and control, it is essential that they be integrated. In order to achieve
this most efficiently, the Group urged that WHO take a united approach
to these requirements.

PART C:

COLLABORATION WITH INTERNATIONAL
‘ SCIENTIFIC ORGANIZATIONS

~ Over the past decade disciplines in biology have become more
specialized and technology more refined and international societies
are now dealing in depth with individual subjects. The scientists able
to give advice on the most suitable biological standards for these disci-

1 CouNciL or EUROPE. European agreement on the exchange of blood-grouping
reagents. Strasbourg, 1973 (European Treaty Series, No. 39).

2 CounciL oF EUROPE. European agreement on the exchange of therapeutic
substances of human origin. Strasbourg, 1972 (European Treaty Series, No 26).

8 BowLey, C. C. ET AL., ¥D. Blood transfusion : a guide to the formation and
operation of a ‘transfusion service. Geneva, World Health Organization, 1971.

4 Meeting on the utilization and supply of human blood and blood products, Berne,
December 1975. Unpublished WHO document LAB/76.2. This document is available
on request from Health Laboratory Technology, World Health Orgamzatlon, 1211
Geneva 27, Switzerland. -
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plines (endocrinology, haematology, immunology, microbiology, etc.)
are members of such scientific societies and many of them are now
organized into working groups to satisfy these needs.

1t is entirely appropriate, therefore, for WHO to establish close links
with these societies, not only to receive a consensus on suitable standards
but also to keep abreast of work that may be in progress. Frequently,
the work of such societies has led to the establishment of standards
with the ultimate objective of submitting them to WHO for approval
as international standards.

The meeting was informed of WHO’s administrative mechanism
for establishing biological international standards, reference prepara-
tions, and reference reagents. The usual procedure is to present a report
through the WHO Secretariat to the WHO Expert Committee on Bio-
logical Standardization, which is responsible for the establishment of
these preparations. Another mechanism in accordance with resolution
WHA26.32 (part II, paragraph 1) is to circulate the data to members
of WHO’s Expert Advisory Panel on Biological Standardization and
to other experts. In any case a report should be submitted containing
information on the need for that particular standard, the selection and
handling of the materials, their characterization, the design and results
of the collaborative study, and the analysis and interpretation of these
results, together with recommendations of a unitage as agreed by the
participants. After the scientific and administrative evaluation of
any comments received, the Director-General may establish the prepara-
tion. The need for attention to detail is paramount ; the criteria for the
containers, the stability of the international biological preparation, and
the validity of the design of the collaborative study and of the appro-
priate statistical analyses must be well established.

Many of the preparations are expensive and their characterization
often requires a great deal of time. In order to ensure that the prepara-
tions meet with the approval of the Expert Committee on Biological
Standardization, the Group recommended the formulation of guidelines
for the establishment of standards. Such guidelines should be widely
distributed to scientific societies for their consideration and might also
be useful to national control authorities. Notes on the preparation
of materials to serve as international biological standards, reference
preparations, and reference reagents ! are available, but they should be
brought up to date and coupled with guidelines for the design for collab-
orative assays and notes on the presentation of data.

1 Unpublished working document WHO/BS/773.65.
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PART D:

RECOMMENDATIONS OF THE
WORKING GROUP

The Working Group recommended WHO:

(1) To urge national authorities to express the potencies of blood
grouping sera in international units whete these are available instead of
using titres (Part A, section 1.1).

(2) To establish the material ‘coded 67/160 as the International
Standard for Anti-c Incomplete Blood Typing Serum and to assign a
unitage of 64 IU per ampoule to it (Part A, section 1.2).

(3) To formulate general requirements for the production and
testing of blood grouping antisera and other ancillary reagents (Part A,
section 1.3).

(4) To revise the recommendations for immunization of donors to
obtain highly potent anti-D plasma for anti-D immunoglobulin (Part A,
section 1.5) and to formulate specifications for reagent red blood cells
used for the quality control testing of blood grouping sera (Part A,
section 1.6). _ ‘ '

(5) To establish the material coded 68/419 as the International
Reference Preparation of Anti-D Immunoglobulin and to assign a
unitage of 150 IU per ampoule to it (Part A, section 2).

(6) To establish the material coded 72/32 as the International
Standard for Factor IX concentrate and to assign a unitage of 5.62 IU
‘per ampoule to it (Part A, section 3.2). .

(7) To establish the material coded 72/379 as the International
Reference Preparation of Plasmin and to assign a unitage of 8.0 IU
per ml to it (Part A, section 4.1). ,

(8) To establish the material coded 74/581 as the International
Reference Preparation of Ancrod and to assign a unitage of 55 IU per
ampoule to it (Part A, section 5.1). ‘

&) To seek information from a]l national authorities on the units
that may have been assigned to the activity of snake venoms used for
the control of defibrination (Part A, section 5.2).

(10) To consider the action suggested for standardization in the
control of anticoagulation (Appendix 2) modified if necessary in the
light of comments by the ICTH and ICSH (Part A, section 6).
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(11) To give urgent attention to the provision of a characterized
preparation of hepatitis B antibody (Part A, section 8.1).

(12) To arrange for a collaborative study of the assay of anti-
varicella zoster immunoglobulin and of the possibility of using the WHO
reference reagent for diagnostic purposes (Part A, section 8.2).

(13) To arrange a collaborative study for the selection of a suitable
reference preparation of tetanus toxin for use in the assay of potency
of tetanus antitoxin (Part A, section 8.3).

(14) To encourage the use of the Fisher-Race nomenclature for the
Rh blood group system (Part B, section 1).

(15) To formulate comprehensive requirements for the production
and quality control of blood products and to include guidance on the
organization of transfusion services and the appropriate technical
specifications (Part B, section 2).

(16) To formulate guidelines on the procurement, characterization,
and calibration of international standards, international reference
preparations, and international reference reagents (Part C).
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Appendix 2

STANDARDIZATION IN THE CONTROL OF ANTICOAGULATION (ORAL)

Outline Proposals 1

This report outlines proposals for national and international standardization of
reagents used in the laboratory control of anticoagulant treatment with coumarin
drugs. Reference thromboplastins are proposed at the international and national
levels. Reference plasmas are also proposed at the national level for calibration of
thromboplastins, for quality control, and as independent reference preparations.

1. Anticoagulation and the need for standardization

Treatment and prophylaxis of thrombotic disorders with coumarin (and sometimes
indandione) oral anticoagulant drugs are widely practised. These compounds act
by reducing the clotting activities of Factors II, VII, IX, and X in the blood by
interfering with their synthesis in the liver. The dose of these powerful drugs must be
adjusted to ensure that adequate but not excessive anticoagulation is achieved. This
adjustment is initially frequent and must continue routinely for months or years as
long as these drugs are taken. It is usually made according to the results of the
prothrombin time test (or a derived procedure) on the patient’s blood. The test
involves the use of a tissue extract called thromboplastin to confine the sequence of
reactions leading to coagulation mainly to those factors reduced in the blood by
coumarin treatment—the sequence known as the * extrinsic pathway .

Various types of thromboplastin are made commercially. Thromboplastins vary
in their reaction to the clotting defects produced by coumarin. They may differ (1)
in the degree to which they are inhibited by the molecular variants of the clotting
factors synthesized under coumarin treatment, which are known as PIVKAs—
—Protein(s) Induced by Vitamin K Antagonist(s)—(2) in their dependence on Factor V
in the tested plasma, and (3) in their reaction with clotting factors activated by surface
contact. Thus, different thromboplastins give widely different clotting times on the
same sample of coumarin plasma.

Standardization is therefore essential for proper monitoring of treatment.
Standardization of prothrombin time tests has been extensively studied and frequently
reviewed but has not yet been achieved. Attempts at standardization have followed
three main approaches : the central provision of a single type of thromboplastin ; the
use of stable reference preparations of the main types of thromboplastins ; and the
use of reference plasmas.

It has been found possible to relate the clotting time (prothrombin time) obtained
with one thromboplastin to that using another by expressing the clotting times as
ratios (see section 4 below). International studies have confirmed that the activities
of freeze-dried reference thromboplastins can be reproducibly related to each other
in different laboratories in this way, and a number of widely used thromboplastins

1 Prepared by the WHO Working Group on the Standardization of Human
Blood Products and Related Substances, 5-10 July 1976, and amended according to
comments made at the meeting of the International Committee for Thrombosis and
Haemostasis (ICTH) and the International Committee for Standardization in Hema-
tology (ICSH) at Kyoto, Japan, in September 1976.
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have been related to a single reference preparation. The stability of various clotting
factors in freeze-dried coumarin plasmas has been assessed, and it has been shown
that artificially depleted plasmas can be reproducibly manufactured.

2. Aim

The aim of these outline proposals is to establish a system for international
standardization in the control of oral anticoagulant treatment. Any proposed system
must enable prothrombin times obtained with thromboplastins of various types to be
related to a common scale so that anticoagulant effects measured in samples of
patients’ plasma are comparable, irrespective of which thromboplastin is used.

3. Definitions

The following definitions are proposed for the purposes of the present appendix
only. ’

Prothrombin time. The clotting time of a plasma sample in the presence of a
preparation of thromboplastin.! ‘

Thromboplastin. A tissue extract with the ability to accelerate the activation of
blood coagulation through the extrinsic pathway, thus bypassing some of the reactions
of the intrinsic pathway. Thromboplastins prepared from mammalian tissues contain
proteins and phospholipids. A preparation of a thromboplastin consisting of a tissue
extract alone is termed “ plain ” ; when the preparation has additional components
such as fibrinogen, Factor V, or calcium, it is termed ““ combined ”’. Thromboplastins
may also be grouped into types, each made from different tissue sources, e.g., human,
bovine, rabbit brain or lung, or human placenta. ‘

Reagent plasmas. Plasmas taken with suitable precautions as described in the
prothrombin time method.! Reagent plasmas comprise the following types:

(a) normal plasma: plasma obtained from a healthy person.

(b) coumarin plasma: plasma obtained from a patient stabilized on oral anti-

coagulant treatment for six weeks or more, but with no other interfering haemostatic

defect.

(¢) artificial plasmas: normal plasmas treated in various ways in vitro with the

intention of simulating the effects of oral anticoagulant treatment.

(d) fresh plasma : plasma used in the prothrombin time test within a few hours

- of collection. -
(e) stored plasma : plasma suitably frozen within a few hours of collection or

preparation. It may then be freeze-dried.

Reference plasma. A batch of stored reagent plasma, established by a national
control authority.
_ National reference laboratory. A laboratory having nationally recognized expertise,
designated by the national authority. The laboratory should have access to fresh
normal and coumarin plasmas. ‘ ‘

4. Calibration of one thromboplastin against another

The calibration of one thromboplastin against another involves determining the
relationship between the results obtained with two thromboplastins in parallel tests
on normal and coumarin plasmas.

1 A reference method for prothrdmbin time is given in : Thrombosis and haemo-
stasis, 36 : 237-238 (1976).
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In the calibration procedure originally described, prothrombin times were deter-
mined in parallel with the test and reference thromboplastins on a number of reagent
normal plasmas and a much larger number of reagent coumarin plasmas.

When the ratios of coumarin plasma clotting time to mean normal clotting time
for each coumarin plasma obtained with each of the two thromboplastins concerned
are plotted against each other the relationship is a straight line. This provides the
basis for calibrating one thromboplastin in terms of the other. The calibration line
is most simply derived by drawing a straight line from the point (1,1) through the
point representing the mean ratio obtained with each thromboplastin.

Calibration constant

A plasma sample from a coumarin-treated patient tested with a given batch of
thromboplastin gives a prothrombin time expressed in seconds. When a normal plasma
is tested with the same thromboplastin a different time is obtained. The ratio of the
two clotting times (patient’s plasma/normal plasma) may be derived from the mean
of several such measurements. The same process may be carried out using the
proposed International Reference Preparation of Thromboplastin (Human, Combined),
giving another ratio. The two ratios may then be plotted as in Fig. 1, giving point A.
If the process is repeated for various coumarin plasmas, the plotted ratios will be
found to lie approximately on a straight line passing through the point (1,1). The
slope of this line is called the calibration constant of the thromboplastin. In practice
there is no need to derive more than one set of ratios because a straight line can then
be immediately drawn through the plotted point and the point (1,1). Conversely, if
the calibration constant is known the calibration line can easily be drawn since it must
pass through the point (1,1) with a slope equal to the calibration constant. Since all
thromboplastins are ultimately calibrated against the proposed International Reference
Preparation of Thromboplastin (Human, Combined), the calibration constant of this
preparation is defined as 1.0.
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However, supplies of the proposed International Reference Preparation of 7

Thromboplastin (Human, Combined) are limited, and it is necessary to follow a less
direct approach to calibration, using another international reference thromboplastin
such as the International Reference Preparation of Thromboplastin (Rabbit, Plain).
This latter preparation can be calibrated against the former yielding a calibration
constant of 0.60. . This exercise would be carried out in a national reference laboratory,
and the need for it would be infrequent. Any given batch of thromboplastin can then
be calibrated against the International Reference Preparation of Thromboplastin
(Rabbit, Plain). If the slope obtained.is 0.65, say, the true calibration constant of
the batch will be 0.65x0.60 = 0.39.

International calibrated ratio-

The ratio of the clotting time for a patient’s plasma to that for a normal plasma is
generally determined using a given batch of calibrated working thromboplastin.
The ratio obtained is then converted to the value that would have been obtained had
the measurement been carried out using the International Reference Preparation of
Thromboplastin (Human, Combined). This may be done graphically by drawing
a straight-line graph, as shown in Fig. 2, passing through the point (1,1) and having
a slope equal to the calibration constant of the working thromboplastin. The inter-
national calibrated ratio may then be read off as indicated. Alternatively, the con-
version may be effected by using the simple formula : ‘ '

ratio on calibrated scale = 1 + [(#—1)/k]

where r is the ratio using the given thromboplastin and k is the calibration constant
of that thromboplastin. ‘ : :
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- The international calibrated ratio is a value for the plasma sample independent
of the thromboplastin used. It is then for the clinician to decide, on the basis of the
international calibrated ratio determined for his patient, whether to adjust the dose
of coumarin.

5. The basis of standardization

The proposed measures to effect standardization are based on the following
assertions.

(1) Different types of thromboplastin can be used for assessment of the coumarin
defect in plasma.

(2) There are many manufacturers of preparations of thromboplastin, and many
batches of different types of thromboplastin are produced each year.

(3) Thromboplastin preparations may be calibrated against each other using the
ratio method. To determine the slope of the calibration line with sufficient precision
it has been customary to test five normal plasmas and 20 coumarin plasmas per day,
for five days.

(4) The definition of the calibration constant of a thromboplastin is given in
section 4.

(5) Calibration is more precise (i.e., the standard deviation of the slope of the
line is less) when a preparation of thromboplastin is calibrated against a reference
thromboplastin of the same type, rather than against one of a different type.

(6) The establishment of international reference preparations of thromboplastins
of the main types in use would enable any ratio determined with those types of thrombo-
plastin to be reported on a single common scale.

(7) Reference preparations of thromboplastins are found to be stable when
freeze-dried and sealed in ampoules according to the procedure used to prepare
international biological standards.t

(8) In some countries it may be unrealistic to expect to obtain individual fresh
samples of all the coumarin plasmas required for the calibration of every batch of
thromboplastin of every type used or made within the country.

(9) Coumarin plasmas can be grouped into those with short, medium, and long
clotting times. When pooled, these plasmas are stable for calibration purposes for
up to a year if suitably frozen and stored below —80°C or if suitably freeze-dried,
sealed in ampoules, and stored at —20°C.

(10) In practice, such plasmas can be used in place of fresh plasmas for calibrating
one thromboplastin against another of the same type.

(11) A fundamentally different approach to standardization is to establish reference
plasmas assayed for the levels of those clotting factors that are reduced by coumarin
treatment. Reference plasmas would be chosen with levels of clotting factors cor-
responding to given degrees of anticoagulation.

(12) Manufacturers of thromboplastins would determine the mean prothrombin
times for each batch of thromboplastin using each plasma.

(13) Evidence obtained from comparisons of the behaviour of patients’ fresh
plasmas and freeze-dried reference plasmas with pairs of thromboplastins suggests
that coumarin reagent plasmas would most likely be useful in such a scheme ; but
for a group of thromboplastins of the same type, artificial reagent plasmas might also
prove satisfactory.

1 Unpublished document WHO/BS/773/65.
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(14) The international calibrated scale could be linked to a reference plasma
scheme by determining the international calibrated ratios of the reference plasmas.

6. Proposals for standardization

The following measures to effect international and national standardization of
anticoagulant treatment are proposed. . :

6.1 At the international level

International reference preparations of the main types of thromboplasﬁns would
be established. Calibration constants relative to preparation 67/40 have already been
determined in past studies ‘and conﬁrmed in the recent international ICSH/ICTH
collaborative study. They are as follows =

(@) Thromboplastin, Bovine, Combined (coded 68/434) : calibration coristant =1.0.
() Thromboplastin, Human, ‘I”lain (coded 69/223) : calibration constant = 0.90.
(¢) Thromboplastin, Rabbit, Plain (coded 70/178) : calibration constant =_0.60.

A reference preparation should be established for each additional type of thrombo-
plastin that becomes widely used and that cannot be readily calibrated using existing
reference preparations.’

6.2 At the national level

It would be the manufacturers respons1b1]1ty to cahbrate and label each batch of
thromboplastin with its calibration constant or with the prothrombin times obtained
with the agreed reference plasmas, or both. It would be the responsibility of the national
control authority, through its national reference laboratory, to effect appropriate
control of manufacture, ‘testing, and, labellmg

Two possible schemes of standardization are envisaged—the reference thrombo-
plastin scheme and the reference plasma scheme—but linkage between the two might
be achieved. ‘ ‘

Reference thromboplastin scheme. The national reference laboratory would
establish national reference preparations for each type of thromboplastin in use in
that country These would be calibrated nationally using the appropriate international
reference preparations and labelled with their calibration constants. At this stage it
would be important to take account of bias due to different methods of endpoint
determination. If national calibration was undertaken with fresh normal and coumarin
plasmas, the work could be done only at (or in association with) clinical centres
having access to these materials. If sufficient quantities of coumarin reagent plasmas
were made available, manufacturers could undertake this calibration.

Reference plasma scheme. Manufacturers would determine with each batch of
their thromboplastin the prothrombin time obtained with each of the reference
plasmas. Each batch of thromboplastin would be labelled with the prothrombin time
for each specified reference plasma.

Linking the reference thromboplastin and reference plasma schemes. If the reference
plasmas were themselves labelled with their international calibrated ratios the two
schemes could be linked.

6.3 Local quality control

An essential part of standardization is local quality control. One ‘aspect is to
confirm that the same reagents give comparable results when used at different times
and in different places. This could be.done by distributing batches of coded materials
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-against which local reagents could be tested. Reagent plasmas have an obvious role
as materials for distribution ; artificial plasmas have proved useful at several centres
in quality control schemes.

7. Recommendations

It is recommended :

(1) that the proposed international reference preparation of thromboplastin
(human, combined) (coded 67/40) be established as the International Reference
Preparation with a defined calibration constant of 1.0.

(2) that the proposed international reference preparation of thromboplastin
(bovine) (coded 68/434), thrombopiastin (human, plain) (coded 69/223), and thrombo-
plastin (rabbit, plain) (coded 70,/178) be established as International Reference
Preparations with calibration constants assigned in relation to 67/40. ‘

(3) that, before a reference plasma scheme is adopted, criteria for the choice of
reference plasmas should be agreed.

(4) that WHO publish guidelines for national authorities on how standardization
can be effected at the national level, following the outlines contained in this paper.

(5) that national standardization be effected by establishing national reference
thromboplastins calibrated in terms of the appropriate International Reference
Preparation. The approach to standardization adopted in a given country will depend
on local circumstances such as previous local experience of reference thromboplastins
or plasmas, but, whichever approach is chosen, national reference thromboplastins
will provide a basis for using a common international scale.
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Annex 2

REQUIREMENTS FOR MENINGOCOCCAL
POLYSACCHARIDE VACCINE

(Requirements for Biological Substances No. 23)

Addendum 1976

The WHO Expert Committee on Biological Standardization at its
twenty-seventh meeting adopted Requirements for. Meningococcal
Polysaccharide Vaccine which were published in its report.! During
the discussion it was reported that at that time (December 1975) the
requirement for the value of the distribution constant Ky, was under-
going rapid change as the technology developed. Nevertheless, in view
of the extensive use of the vaccine, it was considered necessary to include
a specification for molecular size. During the past year much more experi-
ence has been gained in the determination of molecular size, and it is
proposed that Part A, section 3.4.6, be replaced by the following :

“3.4.6 Molecular size X

The molecular size of each lot of purified polysaccharide shall be estimated by
gel filtration using Sepharose 4B. Chromatography shall be carried out in a solvent
having an ionmic strength of 0.2 mol/kg. The molecular size shall be determined
by measuring the recovery of the polysaccharide eluted before a Ky, of 0.50 is reached.
At least 65% of the Group A polysaccharide and at least 75% of the Group C poly-
saccharide shall be recovered from the column before a Ky, value of 0.50 is reached.

Footnote 2 is deleted.
Part A, section 5.6, should be replaced by the following :

¢“5.6 Estimation of molecular size

The molecular size of the polysaccharide in at least one final container from each
filling lot shall be determined by Sepharose 4B gel filtration as outlined in Part A,
section 3.4.6. At least 65% of the Group A polysaccharide and at least 75% of the
Group C polysaccharide shall be recovered in the column effluent before a Kp, value
of 0.50 is reached. ”

Footnote 1 is deleted.

The purification procedures of the polysaccharide have improved
to such an extent that it is now possible to inoculate 10 times the quanti-
ties into a rabbit for the pyrogenicity test than was previously possible
without inducing a rise in temperature. The first paragraph of Part A,
section 5.5.1, should therefore read as follows :

1 WHO Technical Report Series, No. 594, 1976, pp. 50-75.
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‘“ Bach filling lot shall be tested for pyrogenicity by intravenous injection into
rabbits. Three or more healthy rabbits that have not previously received injections
shall be used. The vaccine, reconstituted in the form in which it is to be used, shall
be diluted further in pyrogen-free physiological saline so that each rabbit shall receive,
by injection into the ear vein, the following doses of dry weight polysaccharide per
kilogram of rabbit weight : '

Group A vaccine, 0.025 pg
Group C vaccine, 0.025 pg
combined Groups A and C vaccine, 0.050 pg >

In the Appendix to the Requirements, section 3, subsection (4), the
last sentence of paragraph (d) should be deleted, together with foot-
note 1.
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