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Transfusion of allogenic platelets (TAP) is a potent 
therapeutic method for patients with impaired bone 
marrow platelet-producing function caused by endog- 
enous depression ofhemopoiesis or exogenous factors, 
such as radiation or cytostatic therapy. Transplantation 
of allogenic bone marrow from close relatives is im- 
possible without TAP. Allogenic platelets are required 
for recipients in whom thrombopoiesls in the bone 
marrow ceases because of  fractionated irradiation and 
cytostatic therapy, while transplanted cells do not yet 
function. 

TAP is an expensive procedure. It costs at least 
$500 to attain a hemostatic effect by means of TAP 
in one patient. That is why it is particularly disappoint- 
ing when platelet transfusion is ineffective because of 
immunological reasons which have been neglected by 
transfusiologist [ 1,2]. Immune conflict in TAP can be 
due to allosensitization caused by previous pregnan- 
cies and transfusion of  blood components [2,10,1 l]. 
The conflict consists in rejection of donor platelets be- 
cause of  immune antibody production in the recipient. 
It considerably reduces the efficiency of therapy and 
even annihilate its therapeutic effect. The immune re- 
action can be associated with fever (nonhemolytic 
transfusion reaction) and the absence of increment in 
platelets count (refraction to platelet transfusion. RPT). 

The main cause of immune complications in TAP 
are antibodies to HLA class I antigens expressed on T 
lymphocytes, polymorphonuclear leukocytes, and plate- 
lets [8,9]. It is believed that the more blood compo- 
nent transfusions (erythrocyte and platelet transfu- 
sions) are received by patients, the higher the inci- 
dence of  antibody production and RPT [6]. Sensitizing 
doses for leukocytes and platelets are 15x10 s and 

Laboratory of lmmunohematology, Hematology Research Center. Rus- 
sian Academy of Medical Sciences, Moscow 

18x10 ~~ respectively. The number of leukocytes in 
transfused blood components is the main factor caus- 
ing the production of antiplatelet antibodies responsi- 
ble for RPT. Leukocytes in a dose of 15• induced 
the production of  anti-HLA antibodies in 25% recipi- 
ents who had never had contacts with allogenic mate- 
rial. By contrast, leukocytes in a dose below 0.15x108 
did not induce the production of anti-HLA antibodies 
and RPT. We can agree with some scientists consid- 
ering that nylon filters separating erythrocytes from 
leukocytes notably reduce the number of  recipmnts 
sensitized to platelets and apparently affects the for- 
mation of cell mediators [ 19]. 

Platelet count did not increase after allotransfu- 
sion in 84% patients with anti-HLA antibodies (Table 
1), while in 16% recipients a notable increment was 
observed, mainly in cases when immunological tests, 
primarily the lymphocytotoxic test between donor cells 
and recipient serum were negative. By contrast, TAP 
increased plate let count in 65% recipients without 
anti-HLA antibodies and no platelet increment was 
observed in 35%, apparently because of their nonim- 
mune consumption accompanying some pathological 
states, such as hemopoietic hypoplasia, sepsis, sple- 
nomegalia, disseminated intravascular coagulation, 
etc. [12]. In uncomplicated TAP, platelet count in- 
creases by 10,000-20,000 cells/~tl. After 24 h it de- 
creases by 10%. Transfusiologist should know exact- 
ly the increment in platelet count, recipient's temper- 
ature before and after TAP, and whether the recipient 
has antibodies reacting with platelets. 

According to current views, TAP accompanied by 
nonhemolytical transfusion reaction or RPT with the 
formation of  antiplatelet antibodies is immunological- 
ly incompatible with a priori unfavorable outcome. 

Human platelet antigens (HPA) characteristic of 
platelets and not expressed on other blood cells are 
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now intensely studied [ 15,17,22]. Some of them were 
detected on the endothelium and vascular smooth mus- 
cle cells, as well as on activated T lymphocytes [16]. 
These antigens constitute several diallele systems (Ta- 
ble 2). In particular, the HPA-1 system has HPA-la 
and HPA- 1 b alleles. HPA- 1 a antigen frequently (95- 
99%) occurs in the population of  Europe and Asia, 
while the incidence of HPA-lb  is 26.0-26.8%. HPA-2 
system includes abundant HPA-2a allele and rarely oc- 
curring HPA-2b allele (99 and 14.3%, respectively). 
Platelet antigen HPA-3 system is represented by HPA- 
3a and HPA-3b alleles occurring in 85-99 and 62-66% 
humans, respectively. Platelet antigens HPA-4a and 
HPA-4b are present in 1.65 and 99.9% patients, re- 
spectively. Little studied HPA-5, HPA-6, HPA-7, 
and HPA-8 antigen systems are also platelet-specific. 

Patients with anti-HPA antibodies are more rare 
(no more than 5%) than with anti-HLA antibodies. The 
presence of anti-HPA is usually associated with anti- 
HLA antibodies. Identification of  anti-HLA and anti- 

TABLE  2. Human AIIogenic Platelet Systems [21] 
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TABLE 1. Relationship between Increase in Platelet Count 
after AIIotransfusion and the Presence of Anti-HLA Antibodies 
in Recipient 

Anti-HLA 
antibodies 

Yes 

No 

Increase in )latelet count 

no yes 

abs. % abs. % 

26 84 5 16 

13 35 24 65 

HPA antibodies is very important, because the pre- 
sence of these antibodies largely determines the prob- 
ability of immune reaction between patient serum and 
platelets and the possibility of choosing a compatible 
donor. 

Anti-HLA antibodies are precisely detected in the 
lymphocytotoxic test. However this method cannot be 
used for detecting platelet antigens, because lympho- 

Platelet antigen 

old 

PL A1 (Zw") 

0.8300 

0.8500 

0.9360 

0.9900 
pL A2 (Zw b) 

0.1700 

0.9900 
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Ko b 

Bak ~ 

0.6100 

0.5410 

Bak b 

0.3650 

Yuk b (Pen n) 

Yuk" (Pen b) 

Br a (Zav a) 

Br b (Zav b) 

Ca b Tu 

Ca a Tu 

M e  ~ 

Me a 

Sr b 

Sr b 

names 

n e w  

HPA- la  

97.00 

97.75 

99.60 

99.90 

HPA- lb  

26.00 

HPA-2b 

HPA-2a 

HPA-3a 

85.00 

78.90 

HPA-3b 

62.62 

HPA-4b 

HPA-4a 

HPA-5b 

HPA-5b 

HPA-6a 

HPA-6b 

HPA-7a 

HPA-7b 

HPA-8a 

HPA-8b 

genotype 

0.8550 

0.1550 

0.0740 

0.9230 

0.6960 

0.3900 

Incidence of 

0.9917 

0.0083 

phenotype 

97.65 

Glycoproteins 

Ilia 

Country 
(ethnic group) 

Netherlands 

USA 

Germany 

USA (Blacks) 

Japan 

26.80 

14.30 

99.40 

90.76 

66.00 

99.90 

1.65 
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Fig. 1. Positive (a) and negative (b) tests for anti-HLA and anti-HPA 
antibodies. Solid-phase hemagglutination on platelet monolayer 
(method [17] with our modifications): 1) piatelet monolayer; 2) anti-HLA 
and anti-HPA antibodies; 3) antiglobulin serum antibodies; 4) indicator 
platelets. 

cytes express no HPA antigens. Enzyme immunoas- 
say is a universal method for detecting anti-HLA and 
anti-HPA antibodies reacting with platelets [ 1 ]. A pro- 
mising method ofplatelet modification is 1-h exposure 
of platelets in isotonic medium at pH 3-4. This proce- 
dure destroys glycoprotein determinants of HLA, but 
not HPA [14,20,21]. Comparison of enzyme immu- 
noassay with native and modified platelets easily and 
accurately identifies the presence of anti-HLA, anti- 
HPA, or both antibodies in the serum. 

Express test for compatibility between patient se- 
rum and donor platelets opens new vistas in individu- 
al selection of immunologically compatible platelets 
(Fig. 1). The use solid-phase hemagglutination on a 
platelet monolayer allows to exclude donors incompat- 
ible by platelet antigen because of recipient's anti- 
HLA and anti-HPA antibodies [18] and thus avoid a 
priori ineffective TAP accompanied by nonhemolytical 
transfusion reactions and RPT. Moreover, HPA can 
cause autosensitization, thrombocytopenia, and immune 
thrombocytopenic purpura [23]. Autoimmune anti- 
HPA antibodies are usually represented by IgG (92%), 
are rarely IgM and IgA (42 and 6%, respectively). 

It is noteworthy that the production of antiplate- 
let autoantibodies can be associated with the presence 
of antiphospholipid antibodies and the development of 
characteristic disorders: recurrent thrombosis of main 
vessels, cardiac and brain vessels, fetal vessels during 
pregnancy eventuating in stillbirth and other abnor- 
malities [3,5]. This can explain stable association of 
antiphospholipid antibodies with autoimmune hemo- 
lytic anemia and direct Coombs' test and lymphopro- 
liferative disease complicated by immune thrombocy- 

topenia [4,13]. The presence of  platelet antigens and 
antiplatelet antibodies seems to be an important fac- 
tor determining both maintenance of homeostasis and 
the development of pathology. 
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