Revista Romanad de Medicina de Laborator Vol. 25, Nr. 2, Aprilie, 2017 207

] DE GRUYTER
OPEN

G

Platelet concentrates transfusion -
modern immunological issues

DOI: 10.1515/rrlm-2017-0017

Dear Editor,

The first blood transfusion was administered
in 1492 to Pope Innocent VIII, but safe trans-
fusions started to be practised after 1900 when
Landsteiner discovered the ABO blood system.
Platelet transfusions developed later during the
1960s and still represent an immunological chal-
lenge due to alloimmunization and developing
refractory states. Alloimmunization, the most
challenging issue in modern transfusiology, rep-
resents development of antibodies as a result of
exposure to foreign antigens such as blood cell
antigens or plasma proteins and usually appears
after blood transfusion or postpartum. (1)

The aim of this paper is to review the main
antigens involved in alloimunization, to define
platelet transfusion refractoriness, and to present
several preventive and therapeutic strategies for
alloimunisated patients.

1.Platelet antigens- clinical implications

On the platelet surface there are several types of
antigens: platelet specific antigens and antigens
shared with other cells (red blood cells, HLA an-
tigens). (1)

Platelet specific antigens are located on the
glycoproteins of the platelet membrane (GPIlla,
GP Ib, GPIIb). Before 1990, several platelet an-
tigens were described named by the patient in
whom the pair antibody was originally found
(Zw, Ko, Bak, Yuk). The human platelet anti-
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gen (HPA) nomenclature system was adopted in
1990 (1, 2) and revised in 2003. (3) To date, 24
HPAs have been defined by immune sera. These
24 antigens were grouped into six biallelic sys-
tems (HPA-1, -2, -3, -4, -5, and -15) based on hav-
ing alloantibodies defining a given antigen. (2)

Platelet specific antigens are targets for anti-
bodies (autoantibodies, alloantibodies, drug-de-
pendent antibodies). Alloantibodies appear fol-
lowing transfusion or postpartum and are involved
in refractoriness to platelet transfusions. (1)

Clinical situations involving platelet-spe-
cific antigens and antibodies are autoimmune
thrombocytopenia and drug-induced immune
thrombocytopenia (anti-HPA autoantibodies).
Alloantibodies are involved in neonatal alloi-
mune thrombocytopenia (Anti-HPA-la, Anti-
HPA-5a, HLA-15a), posttransfusional purpura
(Anti-HPA-1a, Anti HPA-3b) or refractoriness
state to platelet transfusion (all HPA antigens).
(2, 4).

Antiplatelet specific antibodies can be de-
tected in the serum/sera of politransfused al-
loimunized patient in 20-25% of cases. These
patients usually associate posttransfusional an-
ti-HLA antibodies, too. (2)

Platelets bind on their surface some eryth-
rocyte specific antigens (ABO, Lewis, Ii and
P), but lack antigens like Rh, Dufty, Kell, Kidd.
Some ABO antigens are part of the platelet
membrane, others are adsorbed from the plas-
ma. The density of A or B antigens on platelets
surface is about 5% of that on erythrocytes (1),
this quantity is enough to produce an immune
conflict. Duquesnoy (cited by McCullough), one
of the pioneers of platelet transfusion, reported
a 23% reduction in platelet recovery after HLA-
matched and ABO-incompatible transfusion.
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In this case recipients’ antibodies bind A or B
transfused antigens. In clinical practice, ABO
matched platelet transfusions are rarely adminis-
tered only in selected cases (children, refractory
patient). ABO alloimunization is considered to
have less importance than HLA alloimunization
in platelet refractoriness issue. (1, 5)

HLA antigens are integral to the platelet
membrane. Platelet HLA antigens are class [ (-A,
-B, -C), while class II (DR) is not found on plate-
lets (1) or may be induced on the platelet surface
by cytokine stimulation (gamma-interferon). (2)
Anti-HLA antibodies appear after an alloimuni-
zation process. This phenomenon appears post-
partum, after administering non-leukodepleted
erythrocytes, platelet concentrate transfusions,
or after non HLA matched platelet transfusions
(like most platelet concentrate transfusion). After
non-leukodepleted transfusions, 80-100% of the
patients may develop HLA antibodies against
leucocyte antigens. These Anti-HLA/ antibodies
may bind HLA antigens situated on transfused
platelets and may determine refractoriness. If
the patient is treated with therapeutic regimens
containing immunosuppressive drugs, HLA an-
tibodies appear only in 40-70% of cases. The
earliest alloimunisation against HLA antigens
appears 10 days post-transfusion, but usually an-
ti-HLA antibodies are produced after 3-4 weeks.
Posttransfusional alloimunisation does not cor-
relate with the number or frequency of platelets
or red blood cell transfusions, but correlates with
the number of transfused leucocytes. Using leu-
kodepleted blood transfusions (leucocytes count
lower than 1-5x10° per unit) could reduce prima-
ry immunization against HLA class I antigens.
In a large percentage of alloimmunized patients,
anti HLA antibodies disappear with time. (2, 6)

The clinical consequences of posttransfu-
sional alloimunization and platelet transfusion
refractoriness could be very severe. Most of the
patients suffer malignant diseases treated with

chemotherapy and are severely thrombocyto-
penic. Platelet transfusions are indicated to pre-
vent or treat bleeding. If one of these patients
is alloimmunized and platelet transfusions are
ineffective, the patient’s life could be threatened.

Management and prevention of alloimuniza-
tion to HLA class I antigens is a modern research
issue in transfusion medicine and immunology.

Prevention of alloimunization could be done
by removal of leukocytes from blood compo-
nents (using special filters or specific apheresis
techniques), by irradiation, or by transfusing to
one patient platelet concentrates from the same
donor. (4)

2. Lack of response to platelet transfusions

Alloimunization is not equivalent to refractori-
ness. One patient may have a poor platelet in-
crement after a single transfusion, but may re-
spond well to subsequent transfusions. As such,
a diagnosis of refractoriness to platelet trans-
fusion should be established after two or more
ABO-compatible transfusions stored less than
72 hours. If one patient has this profile and ex-
presses antibodies associated with platelet de-
struction, the process is considered “immune
refractory”. (2)

In order to define a refractory state to platelet
transfusion, there is an equation that reflects the
expected increment of platelets after a transfu-
sion (a dose-response effect). For the standard
increment one hour after transfusion, the platelet
count should increase by approximately 10,000/
mL when 1x10" platelets are transfused into a
70 kg patients. This means that one unit of whole
blood derived platelets produce a platelet count
increase of 5,000 to 10,000/mL. A more accurate
indicator is one-hour corrected count increment
(CCI). This is the most commonly used indicator
because it depends on the size of the recipient of
the transfusion and the number of platelets trans-
fused. The CCl is calculated as follows:
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CCI = (Posttransfusion - Pretransfusion
Platelet Count) x Body Surface Area / Number
of Platelets Transfused. The ideal CCI is 15,000/
mL/10" platelets transfused. After one transfu-
sion, if CCI is less than 5,000/mL, the patient is
considered to be refractory. (4, 7)

Poor response to platelet transfusion may
be caused by several immune or non-immune
factors related to the patient or to the platelet
concentrates. Patient related factors are female
gender (related to alloimmunization after preg-
nancies), splenomegaly, bleeding, infection, dis-
seminated intravascular coagulation, number of
transfusion (related to alloimmunization, too),
prescribed medication (heparin, amphotericin,
antibiotics). Furthermore, many patients have
more than one clinical factor that produces re-
fractoriness.

Platelet related factors are: ABO incompati-
bility and platelets near the end of their storage
period (5 days). Several studied have shown that
the optimum period for platelet transfusion is
24-48 hours after collection. (4)

3. Strategies for managing patients re-
fractory to platelet transfusions

3.1. Use of ABO compatible platelets

In transfusion management of platelets refracto-
ry patients, the first step is treating any correcta-
ble clinical factors such as infections, DIC. After
that, the correct dose of platelets should be cal-
culated (1 unit/10 kg of body weight). Fresh (<
72 hours old) ABO-identical platelets should be
chosen. A study centered on refractory patients
proved that 67% of patients recovered after ABO
identical platelet transfusion, but only 19% re-
covered after ABO-incompatible platelets. Other
studies proved a relatively small difference be-
tween the survival of all ABO- compatible and
incompatible platelets. (2, 8)

3.2. Use of HLA compatible platelets from
identical siblings or unrelated donors.

This method is expensive and could provide
matched platelets for a limited number of pa-
tients (low probability of finding an identical
HLA donor). Some authors reported that the av-
erage response to HLA partially matched trans-
fusion is similar to that of fully HLA- identical
transfusions. (2)

Also, by using the HLA-matched platelet
transfusions in refractory patients, the failure
rate is about 20-50% depending on the technique
of cross-matching (4)

There are two different techniques to provide
to the patients with HLA compatible platelets.
Firstly, selecting HLA compatible registered
donors, and secondly, selecting HLA matched
platelet units using cross-matched tests. (2,4,)

The techniques suitable for cross-matching
are: monoclonal anti IGG assay, platelet migra-
tion inhibition assay, platelet immunofluores-
cence technique. (2, 10)

HLA-compatible platelet transfusions are in-
dicated to refractory patients, especially to HLA
alloimmunized patients. HLA antibodies can be
detected using laboratory techniques like immu-
nofluorescence test, ELISA or mixed red cell ad-
herence assay. (2)

3.3. Use of acid treated platelets

Citric acid removes HLA class I antigens, but
decreases in vivo survival of those platelet con-
centrates. (2)

3.4. Other approaches to the refractory
patients

Strategies for platelet refractory patients are
plasma exchange (removing platelet antibodies),
administration of Cyclosporine as an immuno-
suppressive drug for reducing the production of
antiplatelet alloantibodies or administration of
intravenous immunoglobulin (having the same
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mechanism of action as in autoimmune throm-
bocytopenia). All these methods may have a
therapeutic effect, but are not largely used. (4)

Alloimunization to platelet transfusions rep-
resents a complication that could be prevented
(using leukodepleted blood cell components and
adopting a restrictive transfusion policy) rather
than treated. The modern approach of these pa-
tients assumes an interdisciplinary team (clini-
cian, transfusiologist, laboratory medicine spe-
cialist).
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