
) World Health 
[@g Organi2arion 

W-HOIBS105.2011 
ENGLISH ONLY 

EXPERT C O % a m m E  ON BIOLOGICAL STA,hiDARDIZATION 
Geneva, 24 to 28 October 2005 

A COLLABOUTIVE STUDY ON THE PROPOSED 
ELRST LVTELVATIONAL STAhTDARD FOR QUANTfTATION OF ANTI-HPA-la 

(031152) 

Paul Metcalfe and Peter Rigsby 
National Institute for Biological Standards and Control 

Potters Bar, Hertfordshire, UK 

This report describes the production and characterisation of a freeze-dried preparation of pooled 
human plasma, containing IgG antibodies against the human platelet antigen l a  (HPA-la). 
Plasma samples containing potent anti-HPA-la were pooled and freeze dried in 1 mL ampoules. 
In addition, three individual plasma samples were selected which had varying levels of anti- 
HPA-la activity. The anti-HPA-la activity of these three samples was determined with a variety 
of quantitative assays using the proposed standard as a reference. An international collaborative 
study, which was part of the 2004 ISBT Platelet h u n o l o g y  Workshop, involved 39 
laboratories in 24 countries and showed that the anti-HPA-la activity in three test samples could 
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be reliably detemtined using the proposed standard. The material, coded 03/152, is proposed 
as an lntemational Standard contairring 100 lntemational units of anti-HPA-la for use in 
quantitative assays to detemine the anti-HPA-la activity in clinical samples. This proposal 
has been endorsed by the partjcipants of the collaborative study and the ISBT Platelet 
Immunolo,oy MTorking Party. 

Alloantibodies against human platelet antigens @IPA) are involved in neonatal alloimune 
thrombocytopenia (NAIT), platelet refractoriness (PR) and post-transfusion purpura (PTP). 
Detection of the relevant HPA antibody is essential to the diagnosis and treatment of the 
patient and a variety of methods have been used to detect alloantibodies against platelets [l]. 
However, there is considerable inter-laboratory variation in the sensitivity of antibody 
detection tests 121 and there is a clear need for standardisation in HPA antibody detection. To 
date, two reference materials have been prepared by the National Institute for Biological 
Standards and Control (anti-HPA-la; NIBSC code 931710 & anti-HPA-5b; NIBSC code 
991666) and both have been established as International Reference Reagents by the WHO 
[3,4]. Both are minimum potency preparations containing low titre antibodies and they are 
used to determine the sensitivity of tests for the respective antibodies. However, these 
preparations are not useful for the quantitation of antibodies, where higher titre antibodies are 
required for constructing a standard curve over a dilution range which reflects the variable 
reaction stren,@hs found in patient samples. 
Quantitation of anti-D antibodies has become routine in the monitoring of pregnancies with 
RhD immunisation [5] and for measuring anti-D quantity in anti-D preparations for 
prophylaxis [6], and international standards allow comparison of results between laboratories 
[7]. For the former this has led to a better stratification of treatment with the reliable 
identification of cases with severe fetal anaemia requiring antenatal treatment with 
intrauterine transfusion of donor red cells 181. Antenatal treatment for NAIT using intra- 
uterine platelet transfusion is available but it has considerable risk and there is a clinical 
desire to restrict its use to the most severe cases. Currently there is no reliable predictor of 
severity. However, the introduction of a standard for quantitation of HPA-la antibodies will 
allow laboratories to measure anti-HPA-la unifordy; this will facilitate multicentre trials and 
allow the relevance of anti-HPA- la quantitation to be determined. 
This report describes the production and characterisation of a freeze-dried preparation of 
pooled human plasma, coded 031152, containing potent IgG antibodies against HPA-la. This 
standard is used in quantitative assays to construct a standard curve and determine the activity 
of anti-IPA-la in unknown samples. 

The main aim of the study was to evaluate the proposed standard in an international 
collaborative study and assess its suitabiLity as the 1st international standard for quantitation 
of anti-WA-l a. 
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CANDIDATE BUTERllilLS 

Bulk citrated plasma samples from NAIT mothers or female blood donors containing anti- 
WA-la,  but no other HPA antibodies or HLA antibodies were selected. SmpIes from 
patients with PTP or platelet refractoriness were excluded. 
The samples were assayed at NIBSC using the rnonoclonal antibody-specific immobilisation 
of plaelet antigens WAPA)  assay and 11 plasma samples from six individuals with the most 
potent anti-HPA- l a's (titre 2 1 in 32) were selected and pooled. The material was dispensed 
in l mL, aliquots in 3,541 glass ampoules, and freeze dried at -50°C for five days under 
conditions normally used for international biological standards [9], followed by a secondary 
desiccation step over phosphorus pentoxide for six days. The mean weight of 43 samples 
before freeze-drying was 1.0050 g (c.v. 0.08%) and the mean dry-weight of six samples 
weighed after freeze-drying was 0.0789 g (c.v. 0.15%). The residual moisture content of six 
ampoules tested averaged 0.39% (c.v. 18%). Table 1 shows the product s m a r y .  The freeze- 
dried plasma was assigned a potency of 100 arbitrary unitslmL (UlmL) and given the N B S C  
code 031152. 
Each individual donation from which the standard was prepared, and the final freeze-dried 
standard, were tested and found to be negative for HBsAg, a n t i - W  and anti-HCV. PCR 
testing for HCV nucleic acid in the final freeze-dried standard was also negative. 
In addition to the bulk plasma samples above, samples were selected from three blood donors 
whose plasma was known to contain different levels of anti-HPA-la activity (one weakly 
reactive, one moderately reactive and one strongly reactive) as determined by the MAIF'A 
assay. These three test samples were filled in 2 mL aliquots in glass vials, coded Sample A, B 
or C and frozen at -20 'C. 

Table 1. Product summary for the proposed 1st International Standard for 
quantitation Of Anti-HPA-l a (0311 52) 
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Forty-one laboratories were invited to take part in this study which formed part of the lzth 
Platelet I m u n o l o ~  'VcTorkshop organized on behalf of the lntemational Society of Blood 
Trmsfusion (ISBT) [10]. 

STUDY DESIGN 

Participants were supplied with two ampoules of the standard and one vial of each of the test 
samples, They were asked to make replicate doubling dilutions of both the standard and the 
three test samples from neat to 1 in 1024 and test them against HPA-lala platelets (assay l). 
Participants could use any method to detect anti-HPA-la as the long as the results could be 
quantitated and the reading of results was not subjective. They were asked to carry out the 
same assay on a different day (assay 2) in order to assess the inter-assay variability and in a 
third experiment they were asked to test the standard and one of the test samples twice, with 
replicate dilutions, in order to assess the intra-assay variability (assay 3). 
Results were reported on a standard form and anti-HPA-la activity in U / d  was calculated 
for each test sample relative to the standard using the methods of parallel-line analysis [l l]. 
In-house software at N B S C  was used to perform the analysis. This provided estimates of 
relative activity, together with a statistical assessment of the linearity and parallelism of the 
dose-response lines. All mean estimates given in this paper are geometric mean estimates. 
Variability between estimates has been expressed using geometric coefficients of variation 
(WV). 

RESULTS 

Results were returned by 39 laboratories (Table 2). Each laboratory was assigned a code 
number which does not reflect the order of listing in Table 2. Data from three laboratories 
were excluded either because they were subjective or because the data plots were non-linear 
or non-parallel. Four laboratories returned incomplete sets of data, but their results were 
included in the analysis where possible. The assays used to determine anti-KPA-la activity 
were as follows: W A  assay, 30 participants; commercial or in-house monoclonal antibody 
capture ELISA (MACE), 5 participants; platelet immunofluorescence test read by flow 
cytornetry (PET flow), three participants. One laboratory (lab 40) used two different 
techniques and returned two complete sets of data which were treated separately as 40a 
(IMAIPA) and 40b (PIFT flow). However, some of the results from 40a were not included in 
the analysis because they were non-parallel. Results obtained at I?IBSC (lab. 41) using the 
h U P A  assay are shown in Fiewe 1. 
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Figure 1. Titration of standard and test samples. Mean optical density (O.D.) values for proposed standard 
and samples A, B, & C tested in doubling dilutions by MAlPA assay. 

The linear portion of the plots can be used to determine the activity of the unknown samples 
when compared to the standard. Anti-HPA-la activities in UimL were calculated for samples 
A, B & C in all assays by parallel line analysis (Table 3). The mean values from assays 1 & 2 
in each laboratory are plotted in Figure 2. A log scale has been used for the x-axis and a 
normal distribution of results would be expected. 

Sampfa A: Mean Why 4 8  U/ml 
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g ; Sampk C Mean Antvtti. B5 3 UJml 

Figure 2. Anti-HPA-la activities in of samples A, B and C in arbitrary unitslmL (UfmL), Each box 
represents the mean activity from assays 1 and 2 in an individual laboratory. Numbers in boxes indicate 
laboratory code number. Shading indicates the assay method used; OMAIPA, HMACE, PIFT flow 

There was no significant difference between the values obtained from the three types of assay 
method. There was greater inter-laboratov variability in the activities calculated for sample 
B (GCV 10796, n=37) than samples A (GCV 4896, n=34) and C (GCV 53%, n=36). Inter- 
assay variability was assessed using the ratios of activities calculated from assays 1 and 2 
(Table 3). giving GCVs of 60% (n=33), 57% (n=33) and 40% (n=34) for samples A, B and C 
respectively. For samples A and C, this indicated that the variability obsenied between 
laboratories was generally no greater than that observed bet~reen assays within a laboratory. 
However, the inter-assay variability was greater than the intra-assay variability which gave a 
W V  of 22% (n=32) when assessed using the ratios of activities calculated for the s&n&ard in 
assay 3. 
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Using the data from all labomtories the mean activities for the three test samples A, B and C 
were 4.8 U I d ,  15.8 U/& and 85.3 UlmL respectively. Only three laboratories did not rank 
the order of test sample activities as A<B<C. Twenty three laboratories had results for all 
three samples within 50% - 200% (one doubling dilution) of the mean values and six of those 
23 laboratories had results for all thee samples within 67% - 150% (half a doubling dilution) 
of the mean values. 

Accelerated degradation studies were perforn~ed at NIBSC involving ampoules of 031152 
which had been stored at -20, +4, + 20, +37 and +45 'G for up to 12 months. Doubling 
dilutions of reconstituted material were tested ( A I P A )  assay and replicate endpoint 
absorbance readings were recorded. Assay data were analysed as multiple parallel line 
bioassays [l11 comparing assay response to log concentration. The activities of 031152 
material stored at the elevated tenlpemtures relative to the samples stored continuously at - 
20°C were calculated and the long-term stability of 031152 was predicted using the Arrhenius 
equation [12]. The predicted % loss per year after storage at -20°C is 0.002% and the 
predicted % loss at +20°C (i.e. nominal distribution temperature) is 0.342 % per month. 

DISCUSSION 

The most common cause of severe thrombocytopenia in neonates is alloimmune 
thrombocytopenia (NAIT) and approximately 80% of cases are due to anti-HPA-la. There 
have been several prospective studies concerning HPA-la imunisation in pregnancy; the 
largest included 24,417 pregnant women and showed that 2.5% of women were HPA-lblb 
and that 12% of this group developed antibodies against HPA-la [13]. Of those women who 
were isnmunised against HPA-la, 35% gave birth to severely thrombocytopenic babies. At 
present there is no reliable predictor of severity of thrombocytopenia in the fetus or neonate 
and this one of the reasons for not introducing routine antenatal screening for Hl?A-la 
alloimunisation 1141. Fetal blood sampling (FBS) with intrauterine transfusion (IUT) of 
HPA conlpatible platelets allows direct measurement of the fetal platelet count but involves 
si,&cant risk of fetal morbidity and mortality and in view of these risks it has been 
suggested that Fl3S/IUT should not be used as first line treament of potentially affected 
fetuses and that maternal treatment with intravenous imunoglobulin is effective and 
provides less risk to the fetus 115, 161 Measurement of anti-HPA-la activity has been 
proposed as predictor of thrombocytopenia but there is cofiicting evidence regarding the 
relationship between levels of antibody in the maternal circulation. k l y  studies f d e d  to 
demonstrate any correlation between antibody titre and occurrence or severity of 
thrombocylopenia in the neonate 117, 18, 191 and more recently, a lack of such a relationship 
was also observed using a quantitative ELISA [20, 211. However, one study suggeskd a 
possible relationship bemeen neonatal platelet count and anti-HPA-la activity measwed by 
M A P A  optical densities 1291 and another showed that an anti-flPA-la titre of l in 32 or 
greater had a positise predictive value of 75% (133. More recently a study of 19 women with 
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mti-HPA-la concluded that the level of maternal anti-WA-1a was predictive of fetal 
thrombocytopenia 1231. In that study a single example of anti-WA-la was used as an in- 
house reference reagent to construct a standard curve and allow the determination of anti- 
HPh-la activity in arbitrary units. 
In the current study we made use of a pool of potent anti-HPA-lass and freeze-dried 1 EL 
aliquots. This approach generated a large number of ampoules containing stable material 
which can be shipped to any laboratory on demand and at ambient temperamre. A 
collabortttive study involving 39 laboratories showed that in the most laboratories it was 
possible to assign a number of UfrnL anti-HPA-la activity to unknown samples using a 
standard curse derived from the freeze-dried reference material 031152 (100 U). There was 
some variation between laboratories (Figure 2), but the results suggest that this is no larger 
than the variation between assays within a laboratory, although a larger study with more 
replication within laboratories would be needed to confirm this. The majority of laboratories 
(59%) were able to determine the value of a11 three samples within 50200% (one doubling 
dilution) of the mean values. These results are in contrast with our experience of asking 
laboratories to determine the activity of HPA antibodies by end-point titration, where we have 
seen a range of up to nine doubling dilutions when the same material was tested in different 
laboratories 143. In the current study there u3as no obvious reason why there was more inter- 
laboratory variation with sample B, but it is possible that the binding of this antibody is more 
affected by the local assay conditions than the pool of antibodies in the reference material. 

The adoption and widespread use of this material will allow experts in the field to determine 
whether or not the measurement of anti-HPA-la activity is useful in predicting the severity of 
disease and, if this is the case, it will facilitate treatment of those babies at high risk. 

There are no S1 units or other units applicable to antibody binding in this context and it is 
proposed that the arbitrary units used in the study should become International Units and that, 
therefore, the material contains 100 KJ/mL anti-HPA-la. 

CONCLUSIONS AND W C O m N D A T I O N  

After consultation with the participants, it was decided that the freeze-dried material HUMAN 
ANTIBODY AGAINST HPA-la Proposed anti-HPA-la standard. 100 fnternational units 
h?IBSC code: 031152 should be put forward to the Expert Committee for Biological 
Standadisation @CB$) of the World Health Organisation (WHO) as an International 
Standard for the quantitation of anti-IPA-la activity and that the material should be calIed 
First fntema~onal Standard for Qumtitation of anti-IPA-la (031152) 

This proposal was approved by the ISBT Platelet W u n o l o a  Working Party after a 
unanimous vote at its meeting on 10' July 2004 in mnburgh and the I S W S S C  
S u b c o d t r e e  on Platelet b u n o l o ~  will also consider the propsal at the meeting of the 
SSC in Aupst  2005. 
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Table 2. Participants of the collaborative study. 

Name/ /nsfifutibff 
D. Allen!G .Lucas: National Blood 

Laboratory 
F. Boehten: University Hospitals of 1 francoise.boehlen@hcuge.ch I Geneva [ Switzerland 

Service 
J. Berry: NlBSC 
H. Bessos: National Science 

Geneva 
I. Bonacossa: Canadian Blood I ines.bonacossa@bloodservices.ca ( Winnipeg l Canada 

E-mail address 

dave.alien@nbs.nhs.uk 

Services I 
B. Curtis: Blood Center of / brcurtis@bcsew.edu 1 Milwaukee 1 USA 

Jberry@nibsc.ac.uk 
hagop.bessos@snbts.csa.scot.nhs.uk 

I und Transfusionsmedizin, Ernst- I 1 I 1 

City 
OxfordiBristol 

Country 
UK 

Potters bar 
Edinburgh 

Schleswig-Holstein I 
R. Fontao-Wendel: Blood Bank, rswendel@uninet.com.br I Sao Paulo I Brazil 

UK 
UK 

Moritz- Arnctt-Universitst 
B. Flesch: Institute of Transfusion 
Medicine, Universitstsklinikum 

flesch@trarrsfusion.uni-kiel.de 

Hospital Sfrio Libanos 
G. Fratellanza: lmmunoematologia 
Aup Federico II 
J. Freedman: Platelet Laboratory, 
Transfusion Medicine, St Michael's 

~mmuko~enetics Service ARCBS 
C. Kaplan: Platelet Immunology, I ckaplan@ints.fr 1 Paris I France 

Hospital 
R. Holdsworth: Victorian 
Trans~lantation and 

Kiel 

fratella@unina.it 

freedman@smh.toronto.on.ca 

Germany 

Rholdsworth@arcbs.redcross.org.au 

- - 
INTS ' 
L. Ketty 
Laboratoire lmmunologie Leuco 

Napoli 

Toronto 

Plaquettaire 

Teixits 1 
R. 0-Charoen: Hia&platelet ( pawinee moo@hotmail.com / Bangkok / Thailand 

Italy 

Canada 

Victoria 

ketty .lee@efs.sante.fr 

I 
-. 

Rostock University 
P.Korinkova: Dpt. 
Immunohaematology, 
Institute of Haematology and Blood 
Transfusion 
S. Koskinen: Platelet Laboratory, 

Australia 

V. Kiefel: Platelet Immunology Lab, I volker.kiefel@med.uni-rostock.de 1 Rostock 1 Germany 

I Serolo~/Platelet lmm~nology. / Thrombazpenlabor@akh-wienac.at 1 Vienna 
Universih, Vienna 

Creteil 

petra.korinkova@uhM.cz 

sinikka.koskinen@bts.redcross.fi 

i Laboratory, ~at ionai  Blood Centre 

/ Austria 

France 

S. Panzer: Blood G r o u ~  

Prague 

Helsinki 

i 

Czech 
Republic 

Finland 
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H. Pearson: Piatelet Immunology 
Laboratory, Australian Red Cross 

Univerisity of Chile 
L. Porceiijn: Sanquin Diagnostics 1 l.porceiijn@sanquin.nl / Amsterdam / Netherlands 

Blood service 
J. Pereira: Hemostasis Laboratory 
School of Medicine, Catholic 

hpearson@arcbs.redcross.org.au 

jpereira@med.puc.cl 

CLB 
L. Richard: Hema-Quebec 
P. Rozman: lmmunohaematology 
Department, Blood Transfusion 
Centre of Slovenia 
B. Skoqen: National Ref Lab for Pit 

Sydney 

Santiago 
l 

Chile 

lmmu&l, University Hospital 
G. Smith: National Blood Service 
E. Taaning: University of 

Australia 

 openh ha ben 
G. Teramura: Platelet Immunology 
Laboratory, Puget Sound Blood Ctr 
J. Tomkins: Tissue Typing, Clinical 

Tokyo 
S.J.Urbaniak: Aberdeen Blood 1 stan.urbaniak@snbts.csa.scot.nhs.uk / Aberdeen I UK 

Canada 
Slovenia 

Norway 

lucie.richard@hema-quebec.qc.ca j Montreal 

- 

graham.smith@nbs.nhs.uk 
efts@ herlevhosp.dk 

Services, West of Scotland BTS 
N.H. Tsuno: Department of 
Transfusion Medicine, University of 

primoz.rozman@ztm.si 

biorn.skoaen@unn.no 

gaylet@psbc.org 

john.tomkins@snbts.csa.scot.nhs.u 

Service, Evangelismos Hospital I 
B. Zupanska: Department of I zupanska@ihit.waw.pl 1 Warsaw / Poland 

Ljubljana 

Tromso 

Cambridge 
Herfev 

tsuno-tky@umin.ac.jp 

Centre 
Z. Zhu: National Blood Group 
Reference Laboratory, Shanghai 
Blood Center 
D. Zoulas: Blood Transfusion 

~ a e m a t o l o ~ ~  & immunology of 
Transfusion Medicine, Institute of 
Haematology & Blood Transfusion 

UK 
Denmark 

Seattle 

Glasgow 

USA 

U K 

Tokyo 

ziming@public.sta.net.cn 

dzoulas@in.gr 

Japan 

Shanghai 

Athens 

China 

Greece 
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Table 3. Activities of Samples A, B and C in Ulml 

1 Mean: I 4.76 1 15.82 1 85.27 1 

Lab 

/ GCV: I 48% 1 107% 1 53% 1 
Laboratoiles with shadinq around the laboratory number had all results for the activity determination of the 3 samoles - - -- r - -  
within 50% - 200% of the mean values. taboratories with an asterisk had all resutts*for the activit)t determination of the 
3 samples within 67% - 150% of the mean values. 

l 

A 
Assay l Assay 2 Mean 

B 
Assay l Assay 2 Mean 

C 
Assay 1 Assay 2 Mean 


