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This report describes the production of a freeze-dried preparation of pooled human plasma, coded 
0311 90, containing IgG antibodies against the human platelet mtigen 3a MPA-3a). The material is 
intended for use as a minimum sensitiviq standard in glycoprotein specific assays cunently used for 
anti-WPA-3a detection in blood &ansfusion laboratories. The minimum dilution which should give 
a positive result was determined to be I in 8 by two international collaborative studies involving a 
total of 49 laboratories in 23 countries. 

The material is proposed as a minimum potency preparation for the detection of anti-HPA-3a in 
clinical samples. This proposal has been endorsed by the participants of the collaborative smdy and 
the ISBT Platelet I m m u n o l o ~  Working Party and it was also approved by the Scientific and 
Standardization Committee (SSC) of the ISTH (hternational Society on Thrombosis and 
Haemostasis) in June 2006. 

INTRODUCTION 

To date a total of 24 platelet-specific alloantigens have been defined serologically, of which 12 are 
grouped in six bi-allelic systems (WA-l, -2, -3, -4, -5, -15) [l]. The molecular basis of 22 of the 24 
antigens tlas been resolved and in all but one: the difference between self and non-self is defined by 
a single nucleotide polymo~phism (SNP) in the gene encoding the relevant membrane glycoprotein. 
Alloantibodies against human platelet antigens (HPA) are involved in neonatal alloimmune 
thrombocytopenia WAIT), platelet refiactoriness (PR) and post-transhsion purpura (PTP). In one 
series of 415 NAIT cases, anti-HPA-3a was the third most common antibody involved (after anti- 
HPA-l a and -5b) [2] and in a more recent study of 1 162 NAIT cases, anti-HPA-3a was the fourth 
most common WPA antibody found (after anti-HPA-la, -5b and -1b) [3]. Anti-HPA-3a is also 
found in some patients with PTP but rarely in PR. 

#+-+ Detection of the relevant HPA antibody is essential to the diagnosis and treatment of the patient. A 
$%G 
dM variety of techiques are in use to detect W A  antibodies and there is considerable variation in 

proficiency of antibody detection between laboratories [4]. Detection of anti-HPA-3a can be 
part-icrilarty problematic. probably because of the tability of the HPA-3a epitopes. [5,6,7]. 
Because of the variation in sensititiiq of detection there is clearly a need for standards in HPA 
antibody detection tests. So far, only two hternational Reference Reagents (anti-HPA-la; NBSC 
code 93171 0 & anti-MPA-Sb; NIBSC code 991666) have been established [g]. Both are minimum 
sensitiviq reagents containing low titre antibodies and they are used to determine the sensitivity of 
tests for the respective antibodies. In addition an International Standard for anti-FIPA-la 
quantitation (XIBSC code 031152) has been established in order to detemline the clinical relevance 
of anti-HPA- 1 a activity in different patients by comparison to a smdard curve [g]. 
This report deseri bes the production and characterisation of a freeze-dried prepaation of pooled 



human plasma, coded 031190, containing IgC arttibodies against HPA-3a, which is proposed as a 
minimum sensitivitl; smdard for the detection of anti-WA3a. 

PARTICIPANTS 

Four collaborative studies were carried out in order to determine the antibody specificity of the 
candidate material (studies l & 2) and subsequently, the titre of the anti-HPA-3a (st-udies 3 & 4). A 
complete list of pasticipants is provided in the Appendix and the number of participants and 
countries involved are summarised below. 

The anti-HPA3a plasma sample was donated by Sanquin Research at CLB, Netherlands and was 
from the mother of two babies born with severe NAIT. Both the patient and the donor of the 
diluent AB plasma (non-transhsed male blood donor, also supplied by Sanquin) gave infomed 
consent. Each individual donation fkom which the standard was prepared, and the final freeze-dried 
standard, were tested and found to be negative for HBsAg, anti-HIV and anti-MCV. PCR testing for 
HCV was also negative. 

In all studies the materials used were dilutions of anti-WAS-a plasma in AB plasma, no stabilizers 
or bulking agents were added. 

No. of countries 

1 1  
12 
15 
14 

* 

Quality Exercise/ 
Collaborative study 

1 Quality Exercise 200 1-B 
2 Quality Exercise 2002-B 
3 Quality Exercise 2003-B 
4 NlBSC collab. study 031190 

In the first two collaborative studies the anti-HPA-3a plasma was diluted in BE3 plasma and 
distributed in liquid form, The same materials were used in freeze-dried form in the third and 
fourth studies; 550mL anti-mA-3a plasma was added to 1650mt AB pfasma ( l  in 4 dilution), the 
materiat was filled into 1950 glass ampoules, coded 031190 and freeze dried at -50°C for 5 days 
under conditions normally used for international biological standards [IO] foHowed by a s e c o n w  
desiccation step over phosphorous pentoxide for 6 days. The mean of 24 check weights before 
freeze-dving was 1.0053g (c.t-. 0.05%) and the mean @-xveig%lt of 6 samples weighed afier freeze- 
dqing was 0.0747g (CV. 0.25%). The residual moisture content of 6 ampoules tested ak~eraged 

No. of Participants 

22 
2 1 
29 
20 
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0.18% (CV. 12.85%). Table I belon- shows the product summaq. 

Table I .  Product summql for the proposed 1st Intemational Reference Reagent for human 
antibody against WPA-3a (03! 1 90) 

Date filled 
Material/voiume filled 

23.10.03 
l m1 ulasma 

Coelfficient of variation of the fill  (96) (1144) 
Mean residual moisture after lyophilisation and 

0.05% 
0.18% 

secondavy desiccation (%) (n=6) 
Mean dry weight (g) (n=6) 
No of ampoules available 

0.07479 
1767 I 

Presentation 
Address of facility where material was 

STABILITY STUDIES 

Sealed, glass DIN ampoules 
NIBSC, Potters Bas, Herts, UK 

processed 
Present custodian 
Storage temperature 

I .  Accelerated degradation studies. Accelerated degradation studies were perfomed at NIBSC 
involving ampoules of 031190 which had been stored at, -20, +4, 120, +37 and 145°C for 2, 6, 
10, and 12 months. Doubling diIutions of reconstituted material were tested in the MAIPA assay 
and replicate endpoint absorbance readings were recorded. Assay data were analysed as multiple 
parallel line bioassays, comparing assay response to log concentration. The potencies of 03!190 
stored at the elevated temperatures relative to the samples stored continuously at -20°C were 

b2"*" &2$ calculated [ I  l]. The long-term stability of 031190 was predicted using the Arrhenius equation 
and the combined results from the four relevant time-points are shown below. The estimated % 
Ioss per year after storage at -20 "C is 0.122% and the estimated % loss at 20°C (i.e. nominal 
distribution temperature) is 0.724% per month. 

NIBSC, Potters Bar, Herts, UK 
-20°C 



WHOiBSi06.2033 
Page 5 

2. Real-time post reconstitution stabiliq studies. Doubling dilutions of reconstimted ampouled 
material which had been stored at -20°C for up to 16 weeks were tested in the MAIPA assay and 
endpoint absorbance readings were recorded. There was no reduction in endpoint titration for 
any time point tested when compared to a freshly reconstituted an~poule of material. 
In addition doubling dilutions of reconstituted mpouled material which had been stored at 14°C 
for 45 hours were tested in the NAIPA assay and endpoint absorbance readings were recorded. 
There was no reduction in endpoint titration when compared to a freshly reconstituted ampoule 
of material. 

STUDY DESIGN AND METHODS 
K523 
&$S 

Four collaborative studies were organised. The first three involved between l8 and 22 'Reference 
Laboratories' who participate in the reguiar Platelet immunology Quality Exercises organised by 
NBSC. The fourth study comprised 20 participants from the 2000 International Society of Blood 
Transfksion Platelet Serology Workshop that had not taken part in the third study. In combination 
these two groups of laboratories include many of the htemational Reference Laboratories with a 
long-standing reputation in platelet immunology. 

The aim of the first two studies was to confirm the specificity of the anti-HPA-3a plasma. The 
plasma was diluted l in 2 in group AB plasma in the first study, and diluted 1 in 4, 1 in 8 and 1 in 
16 in the second study. In both of these studies the samples were dispatched in liquid form. In both 
cases the samples were 'blinded' and laboratories were asked to report the specificity of any HPA 
antibodies detected by their own 'in-house' methods and the presence of any HLA antibodies. The 
materials were also sent to I l 'Screening laboratories' as a part of the Quality Exercises but the 
results are not included here as these laboratories are only required to report the presence or absence 
of an anti-platelet antibody rather than the HPA specificity. 

Collaborative Studies 3 & 4 were carried out using the freeze-dried material and these were 
&%X& 
*?*W+ 

W<-& 

designed to determine the titre of the anti-WA-3a in different laboratories. Participants were asked 
to reconstitute the material and make doubling dilutions in PBS and detemine the maximum 
dilution which gave a positive result with platelets homozygous for HPA3a (HPA-3a3a) and 
WA3b3b platelets as a negative control. Participants were asked to make a single dilution as 
previous studies have shown that in 93% of laboratories there is no evidence of variation in titre 
d e n  multiple experiments are performed. Again. laboratories were asked to use their osvn 'in- 
house' methods for the detection of W A  antibodies. 

A range of techniques are used for WPA antibody detectioq while the monocIonaf antibody-specific 
immobilisation of platelet antigens WAIPA) assay and the platelet immunofiuorescence test (PIFT) 
remain &e most common techniques, a variety of ELISA-based techniques and solid-phase red cell 
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adherence assays are also in use. The number of laboratories using each technique in the four 
studies is s h o w  below. Several laboratories used more than one techique. 

RESULTS 

PIFT read by flow cpometry 
PIFT read by microscope 
Solid phase red cell adherence assay (SPAA) 
Commercial ELISA Kit (GTI-PAK variants) 
Monoclonal antigen capture ELISA (IMAGE) 

ELISA 

Collaborative Studies 1 & 2 were carried out to confirm that the candidate reagent contained anti- 
HPA-3a and no other HPA antibodies. The results are summarised in the table below. In the first 
study the anti-HPA-3a diluted 1 in 2 in AB serumiplasma was detected by all 22 reference 
laboratories and identified as anti-HPA-3a by 20 laboratories. Additionally, 3 labs unexpectedly 
identified an antibody with HPA-lb specificity. Post exercise testing in other laboratories against 
an extensive panel of HPA-3b3b, lblb platelets failed to demonstrate the presence of anti HPA-lb. 
The most probable cause of the unexpected reactivity was incomplete solubilisation of the platelet 
membrane in the MAIPA assay and subsequent co-precipitation of HLA class-l molecules in the 
GPIIbiIIIa wells, This conclusion is based on the fact that this sample was found to also contain 

AS- anti-ELA-A3 by the submitting laboratorq. and to contain anti-HLA-E37+B22 in an expert HLA 
t*B 
W&- laboratory after the exercise: the cells that were HPA-l blb and gave unexpected positive reactions 

were a1 I HLA-A3 andior HLA-B7 positive. 

in the second study, the anti-HPA-3a when diluted l in 4 and l in 8, uas correctly detected and 
identified by all 2 l reference laboratories. In the same study. when diluted I in 16 the anti-WA-3a 
was detected by 20 out of 21 reference laboratories, Two laboratories each found a further antibody 
with HPA specificiqj one found anti-WA-5b and the other anti-WL4-lb. Neither of these 
laboratories had found the antibodies when the more concentrated sample was tested in the previous 
exercise and there was no consensus from other Iaboratories that these antibodies were in fact 
present. 

9 
I 
4 

13 
0 
0 

9 
2 

3 
l l 
0 
0 

12 
2 
4 
6 
0 
0 

0 
1 
0 
4 

l 
l 
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The data from study 2002-B indicated that the anti HPA-3a  as detectable by all reference 
laboratories when diluted 1 in 4 in AB plasma . Therefore a I in 4 dilution was made of the anti- 
HPA-3a in the same AB plasma as used for the dilutions made for study 2002-B. The material was 
filled in Iml aliquots into glass ampoules and freeze-dried as described above and given NIBSC 
code 0311 90. 

Participants in collaborative studies 3 and 4 were supplied with the freeze dried preparation 
(03/190) and asked to titrate the reconstituted material against homozygous HPA-3a platelets or 
antigen, using homozygous HPA-3b platelets or antigen as a control and determine the endpoint 
titration. The assays performed in the two studies are shown below. Where a lab returned more than 
one set of results for a single technique, the lowest titration value obtained has been used in this 
analysis. 

Assays performed 
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A number of assays were excluded for various reasons: 
* 1 MAIPA result was excluded because HPA3a3b platelets were used for the titration. 
* I ELISA result was excluded because an incomplete dilution range \%-as used. 
* 13 PIFT and 4 SPMSPRCA results were excluded because the contributory effect of the 

HLA antibodies present in the standard could not be eliminated. 
The two PIFT results rhat remained were included because either WLA matched platelets or 
chloroquine treated (removal of HLA antigens) platelets were used. However, although this 
approach is valid. the small amount of data ( I  laboratory using each technique) does not make it 
possible for this material to be recommend& for use in those techniques. 

As expected, in all 47 of the assays there tvas no reaction with HPA3b3b platelets or antigen. 
End point titration results of the 47 assays by technique is shown in the table below and in Figure 1. 

&a p* * ay 

As expected there was a wide variation in the sensitivity of antibody detection by different 
laboratories. irrespective of the technique used. As in similar studies [S] there was no significant 
difference beiween the sensitivities of the different techniques. 
The results showed that anti-HPA-3a activity could be detected in the majority of laboratories 
(40147 assays) when the freeze-dried material after reconstitution was diluted one part in 8. 

MAIPA 
ELISA 
PIFT 

CONCLUSIONS 

The aim of this study ?vas to make a minimum sensitiviiy s~andard for anti-HPA-3a detection which 
laboratories can use to assess the sensitivity of their 'in-house' assays for anti-HPA-3a and calibrate 
local reagents for routine use. 
Two collaborative studies demonsQated that the candidate material contained anti-HPA-3a that 
could be detected by most laboratories, and no other WPA antibodies that might conhse the 
detection of the anti-HA-3a were present. When diluted I in 8 most laboratories are able to detect 
the presence of anti-3a. 
As the standard conlajns an anti-Hi..A component it should onIy be used in techniques that are 
~Iycoprotein specific (i.e. MAPA and ELISA %says). 
This standard is intended to be used in the in vitro diagnostics field and it relates to BS EN 1SO 
175 1 1 :X03 Section 5.5. 

Neat 

0 
0 
0 

I i n 2  

2 
0 
0 

l i n 4  

1 
4 
0 

1 i n 8  

6 
2 
I 

1in16 

8 
2 
I 

1 in32 

8 
2 
0 

1 in64 

9 
I 
0 

1in128 

0 
0 
0 
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PROPOSAL 

It is proposed to establish the material in ampoules coded 03i190 as an International Standard for 
Human Antibody against HPA-3a. It should be used as a minimum sensitivi5 reagent at a 
dilution of l in 8. This is the minimum dilution at vhich the test should be positive and 
laboratories should use the Standard to validate new assays or alterations to existing techniques. It 
can also be used to calibrate 'in-house' controls which should be included in every batch of tests. 
All laboratories that participated in the collaborative studies were sent a copy of the final report and 
47/49 laboratories agreed that the minimum acceptable dilution for detection of anti-HPA3a should 
be set at 1 in 8 (the remaining two laboratories did not reply). The proposal was endorsed by the 
ISBT Working Party on Platelet Immunolo_ey, (see letter from Chairman, attached to paper version) 
and it was also approved by the Scientific and Standardization Committee (SSC) of the ISTH 
(Lnternational Society on Thrombosis and Haemostasis) in June 2006. 
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Appendix 1. Collaborative study participants, 

Participant Laboratory 

Mr D.L.Allen National Blood Service, Oxford Centre, UK 

Mr C. Dunne Irish Blood Transfusion Sea-ice, James's Street, Dublin 8.  
Miss I Van BTS, Nijmegen, the Netherlands 
Berkel 
Dr Hagop National Science Laboratory, 21 Ellen's Glen Road, Edinburgh 
Bessos 
Dr Ines Canadian Blood Services, Winnipeg, Canada 
Bonacossa 

Platelet and Neutrophil Immunology Lab. Blood center of 
Brian Wisconsin. USA 

Bruce Dawkins 

Dr Giorgio 
Fratellanza 
Dr John 
Freedman 
Prof George 
Garratty 

MS D Grey 

Dr M Hidajat 

Dr B. Jakobsen 

Platelet Immunobiolog Lab, Australian Red Cross, Brisbane, 
Australia 

Immunoematologia, AUP Federico 11, Napoli, Italy 

Platelet Laboratory, Transfusion Medicine, St Michaels 
Hospital, Toronto, Canada 
American Red Cross Blood Services, southern California 
Region, Pornona, USA 
Western Australia Centre for Pathology and Medical Research, 
Nedlands, Australia 
Haematology Dept, AZ St Jan, Brugge, Belgium 
Clinical Irnrn. Dept, Uni-\iersity Hospital, Copenhagen, 
Denmark 
Platelet Laboratory, Finnish Red Cross BTS, Helsinki, Finland 

Dr C e d e  Platelet Immunologjv., BTTS, Paris, France 
Kaulan 
Prdf ~ o l k e r  Platelet Immunoloa Lab, Rortock University, Depr of 
Kiefel Transfusion bfedicine, Gemany 
Dr R. Ketsch Institute of Trmshsion Medicine, Munster, Germany 

Dr H a ~ m u t  fnstihrte for CIinicaI Immunoloai and Transhsion, Giessen, 

Exercise/Collaborative study 



WHOfBS106.2033 
Page 12 

Kro l l Germany 

Dr Svc Imnt., Tra~lsfusion ULB, Hospital Erasme, Brussels. 
M.Lambermont Belgium X X X 

Laboratoire Immunologi Leuco plaquettaire, EFS Ile de France, 
Kett3' Lee Creteil, France X 

Mr J . Lown Transfusion Medicine Unit. Royal Perth Hospial, Western 
Australia X X X 

Dr G.F.Lucas National Blood Service, Bristol Centre: UK X X 
Mrs 
M.McQuade Glasgow & West of Scotland Regional BTS, Scotland, UK 

M r R  
ex Melanapl~y Northern Ireland BTS, Belfast X 

~r ~h de 
h4oerloose Haemostasis Unit, University Hospital, Geneva, Smitzerland X X X 

Centro Trashsionale e di lmrnunologia dei Trapianti, Milan, Dr F.Morelati 

Dr M 
Moschou- BTS, Evangelisrnos Hospital, Athens, Greece 
Parara 

Appendix 1 continued. Collaborative study participants. 

Exercise/CoIlaborative study 

Participant Laboratory 2001B 2002B 2003B 03/15 

Grant Mraz Victorian Transplantation and Immunogenetics Service, 
ARCBS, Victoria, Australia 

Eduardo 
Blood Bank, Hospital San Pau, Barcelona, Spain @ Muniz-Diaz 

Dr Nuria Immunohematolog. Centre de Transhsio I Banc de Teixits, 
Nogues Barcelona, Spain 
Dr 1.0lsson Transfitsionmedcin at Siidersjuhuset, S t o c ~ o l m ,  Sweden 

Dr J.Osse1aer Mont Godinne University Hospital, Yvoir, Belgium X X X 
Mr 
A.O'Sullivan East of Scotland BTS, Dundee, LK X X X 

, Prof Simon Clinic for Blood Group Serology: Medical Universip, Vienna, 
Panzer Austria X 

Ms W.Pearson '4ustralian Red Cross Blood Service, Sydney, Australia X X X 

Dr Jamie Memostasis Laboratory, Catholic UniversiQ of Chile: X 
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Pereira 

Dr P Perrier 

Dr L. Porcelijn 

Dr R Radwm 

MS L Richard 
Dr Primoz 
Rozman 
Prof Bjorn 
Skogen 

Mr G.Smith 

Dr Ellen 
Taaning 
Gayle 
Teramura 
Dr M.Tomicic 

Dr N Valentin 

Mr D.Wilson 

MS S.Wilson 

Mrs J.Yates 
Prof Barbara 
Zupanska 

Santiago, Chile 

CHU de ancy? Vandoeuvre, France 

Sanquin Diagnostics, Amsterdam, The Netherlands 

Kuwait Central Blood Bank, Kuwait 

Hema-Quebec, Quebec. Canada. 
Immunohematology Department. Blood Transfusion Centre of 
Slovenia. Ljubljana, Slovenia 
National Ref Lab for Platelet Immunology, Universiv 
Hospital Northern Noway, Tromso, Norway 
Platelet Immunology Laboratorg.., The Welsh Blood Service, 
Pan-lun, UK 

X 

Platelet I m m n u o l o ~  Reference Laboratory, National Blood 
Service, Cambridge 

X 

Dept of Clinical ImmunologyiBloodbank, IIerlevHospital, 
University of Copenhagen, Herlev, Denmark 
Platelet lmmunology Laboratory, Puget Sound Blood Centre, 
Seattle, USA 
Croatian Institute of Transfusion Medicine, Petrova, Croatia X 
Laboratoire d'ImmunoIogie, Institut de Biologie. Nantes, 
France 
Department of CIinical Immunolo~ ,  Aatsborg, Denmark X 

Aberdeen & N.E. Scotland Blood Transfusion Service, UK X 

National Blood Service, Leeds Centre, UK X 

National Blood Service, Manchester Centre: UK X 
Dept of Haematology & Immunology of Transhsion 
Medicine, Warsaw, Poland 






