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Cytopheresis equipment from a number of 
manufacturers now permits the rapid, safe, 
and efficient procurement of functionally 
normal platelets from single donors. There 
has been an extensive proliferation of these 
blood cell separators and virtually all large 
blood collection centers and most large 
hospitals have at least one blood cell sepa
rator in operation. Transfusions from single 
donors selected by HLA typing are a well
accepted feature of the management of al
loimmunized patients [1, 2]. In addition, 
occasional centers located at a distance 
from regional blood transfusion centers uti
lize nonmatched transfusions from single 
donors as a major part of their "regular" 
platelet supply. Because most single donor 
transfusions are not obtained from "closed 
systems" however, these collections cannot 
be stored for more than 24 h, making it 
more difficult to utilize such products 
rationally as a form of long-term platelet 
inventory. Furthermore, the availability of 
newer plastic bags now allows storage of 
platelet concentrates at ambient tem
peratures with preservation of normal post
transfusion recovery after 7 days of storage 
[3]. Thus, there should be few such "geo
graphic peculiarities" which necessitate the 
widespread use of single donor platelets as 
"random donor platelets" in the future. 
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Alloimmunization with refractoriness to 
random donor platelet transfusions re
mains the major complication of any type 
of platelet transfusion therapy. There has 
been considerable interest in the last 5 
years in the use of single donor platelets as 
a means of preventing or delaying immuni
zation in transfusion recipients. There are a 
number of scientific, theoretic, and practi
cal considerations which are implicit in 
such an approach. These will be discussed 
in detail with evidence presented which on 
balance will support the approach of re
serving single donor platelet transfusion for 
alloimmunized patients. 

The "scientific" evidence is perhaps the 
simplest of the issues to deal with. There 
has only been a single evaluable study 
done comparing the use of single donor 
with pooled random donor platelets per
formed in a prospectively randomized 
fashion in a homogeneous patient popula
tion. This was a small study performed in 
Zurich by Gmur and colleagues in which 
patients with acute leukemia were ran
domized to receive either platelets pre
pared solely from single donors or pooled 
random donor platelet concentrates [4]. A 
total of 54 patients were studied and life 
table analysis suggested that alloimmuni
zation was significantly delayed in the 
group of patients receiving single donor 
platelets. Both serologic and clinical criteria 
were used to document alloimmunization 
and in this study, as in previous ob
servations from our institution, lym
phocytotoxic (anti- HLA) antibody served 
as an excellent marker for the presence of 
alloimmunization [5, 6J. All patients re-



ceived leukocyte-poor red blood cells 
(RBC). Although the study was very care
fully performed and analyzed, there are a 
number of questions about the interpreta
tion of the data, including: (a) the inclusion 
of patients who had received granulocyte 
transfusions; (b) the failure to censor pa
tients who had early deaths; (c) and the 
possibility that a genetically more homoge
neous Swiss population might not be rep
resentative of the donor gene pool in a 
country with more racial heterogeneity 
such as the United States. Only a small 
number of patients were studied and stat
istically significant benefit was most promi
nent in women who had had prior ex
posure to histocompatibility antigens 
through pregnancy, a somewhat surprising 
finding. In addition, entry to the study was 
limited to patients with no past or recent 
transfusions. This is not necessarily rep
resentative of the leukemia patient popula
tion, however. In a recent study at our re
ferral center, 10/56 evaluable leukemia pa
tients had received packed RBC transfu
sion immediately prior to transfer from 
other hospitals with an additional 8 pa
tients having received RBC for other ill
nesses in the past [7]. Whether such patients 
would benefit from single donor platelets is 
unknown. 

Nonetheless, this is an important and 
provocative study which represents the on
ly observation of its kind in humans to 
satisfy these important study guideline cri
teria: 

1. Prospective randomization 
2. Serologic criteria for alloimmunization 
3. Homogeneous patient group in terms of 

diagnosis and chemotherapy received 
4. Use ofleukocyte-poor RBC 
5. Analysis over the entire course of in

duction therapy 
6. Minimal number of protocol violations 

Other studies which have attempted to 
address this issue fail to meet most if any of 
these criteria. Thus, although Sintnicolaas 
et al. [8] purport to demonstrate a benefit 
for single donor platelets in a randomized 
study, the results must be viewed with care 
because of: (a) the relatively small number 
of patients (34) with a variety of diagnoses; 
(b) the absence of serologic data in many 

patients; (c) the inclusion of patients with 
prior random donor transfusions in the 
single donor group; and (d) perhaps most 
critically, only the first two random or 
single donor transfusions received by the 
patient were compared rather than the en
tire transfusion history. 

There are a number of theoretic con
siderations which must also be kept in 
mind about which there are relatively few 
data available. One could conceive of dif
ferent strategies of using either multiple 
"random" single donors, repeated trans
fusions from small numbers of single 
donors, or repeated transfusions from small 
numbers of HLA-matched single donors. 
Because of the relatively small number of 
HLA-matched donors available per patient, 
even in centers with large numbers of typed 
donors [9], the latter approach would be ex
tremely difficult to implement and fur
thermore could reduce the number of 
donors available for patients who are al
ready alloimmunized. Furthermore, if only 
closely HLA-matched donors are utilized, it 
is possible that one could select for the 
development of antibody against platelet
specific antigens which are extremely dif
ficult to detect reliably at this time. Despite 
the proliferation of an enormous number of 
different techniques for detection of anti
platelet antibody, none of these are reliably 
applicable to donor cross-matching at this 
time [10, 11]. Experiments in dogs by 
O'Donnell and Slichter have indicated that 
platelet transfusions from DLA-matched 
littermates can result in a high incidence of 
refractoriness, probably due to platelet-spe
cific antigens [12]. Although platelet-spe
cific antigens tend to be found in the over
whelming majority of the population in hu
mans (greater than 95%-99% for most anti
gens), there are no comparable post-trans
fusion data available in humans and one 
must be cognizant of this theoretical con
cern when utilizing HLA-matched platelets 
alone. 

The repeated use of a small number of 
single donors is predicated on the theorem 
that should refractoriness develop to one 
donor, it should be relatively simple to 
switch to another donor of a totally dif
ferent HLA type. There is however con
siderable serologic cross-reactivity within 
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the HLA system [1] and it is probable that 
recipients exposed to even a few HLA anti
gens would also develop antibody directed 
against the large number of HLA antigens 
that may be antigenically similar. The 
development of multispecific antibody of 
this pattern was noted in a small study per
formed at our institution many years ago 
[13]. Similar observations were also noted 
in the canine studies already mentioned 
[12]. Overall, the alloimmunization rate 
was similar using either pooled random 
donor platelets or a sequence of trans
fusions from single donor dogs. 

It is perhaps the practical problems 
which represent the most compelling bar
rier to the exclusive use of single donor 
platelet transfusions. Obviously, cost 
features are an important factor. All pa
tients with leukemia and thrombocytopenia 
also require RBC transfusions. It would be 
illogical to utilize a "clean" platelet product 
while providing large amounts of antigenic 
material from leukocytes and platelets con
taminating packed RBC obtained from 
"random" RBC donors. Leukocyte-poor 
blood or perhaps more ideally frozen RBC 
will increase the cost of RBC transfusions 
by a factor of 2-3. Such a program would 
also markedly increase the procedural bur
dens on any blood center involved in the 
supportive care of large numbers of such 
patients. Furthermore, platelet con
centrates are a relatively inexpensive by
product of RBC donations which are con
stantly occurring in large blood centers. 
The charge to the patient for single donor 
platelets is greater in most hospitals and 
does not include the "cost" to society of 
donors missing work for at least half a day 
because of travel and donation time. Lastly, 
donor morbidity must be considered. 
Although available blood cell separators 
have an excellent safety record, there are 
side effects associated with platelet pheresis 
which include the frequent occurrence of 
reactions to the citrate anticoagulant, the 
annoyance of multiple venipunctures and 
the possible immunologic consequences of 
removing circulating lymphocytes with 
long-term immunologic "memory" which 
can occur with frequent donations pro
cessed through the cytopheresis machines. 
Newer equipment [14, 15] and modification 
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to older equipment [16] will make this less 
of an issue in the future, however. 

An additional problem is that it would 
be difficult if not impossible for most blood 
centers to adhere to the rigorous require
ments of supplying only single donor 
platelets on weekends and during emer
gencies. The study by Gmur et al. [4] was 
performed in a small pheresis center in 
which the blood bank physicians were also 
primarily responsible for the patient care. 
This is similar to the arrangement in our 
own center and in studies that we have car
ried out in the past, it has often been ex
tremely difficult to coordinate the schedul
ing of single donors with the patient's re
quirements for transfusion. I am aware of 
at least two studies in large centers in which 
the investigators found it impossible to pro
vide either the single donor platelets or the 
leukocyte-poor blood cells at all times for 
the patients randomized to these products. 
"Protocol violations" occurred in up to 50% 
of the patients on study. It would obviously 
be inappropriate to utilize an expensive 
modality such as single donor platelets only 
part of the time. Thus, implementation of 
any approach to modify or prevent al
loimmunization will require much greater 
coordination between blood transfusion 
services and clinicians than exists at most 
centers at this time. Indeed, it could be sug
gested that the energy required for improv
ing such coordination could be best direct
ed at improving the quality control and 
clinical usage of the random donor platelet 
concentrates provided in many blood 
banks. 

Lastly, there is a misconception in many 
centers that alloimmunization is an inevi
table consequence of the administration of 
repeated platelet transfusions. On the con
trary, data from a number of centers indi
cate that in cancer patients receiving cyto
toxic and immunosuppressive therapy, al
loimmunization develops in a minority of 
patients [4, 6, l7, 18]. In large studies of 
more than 200 leukemia patients treated 
with standard, intensive induction chemo
therapy at our institution, only about 40% 
-50% of patients became immunized as 
documented by the development of lym
phocytotoxic antibody [6]. In most of these 
patients, alloimmunization did not develop 



until 3-5 weeks after initial antigenic ex
posure (i.e., at a time when patients would 
be entering remission) so that alloimmuni
zation is even less common in patients 
undergoing remission induction therapy. In 
a recent study completed at the University 
of Maryland Cancer Center, only 19% of 
100 platelet transfusion recipients actually 
required HLA-matched platelet trans
fusions during their initial induction ther
apy [7]. Similar findings were noted by 
Gmur et al. [4]. Additional data from our 
center demonstrate that patients who be
come alloimmunized develop antibody 
within 3-8 weeks after their initial platelet 
transfusion. If antibody does not develop at 
this time, then it is quite unusual for such 
patients to become alloimmunized in the 
future despite the administration of further 
platelet transfusions [18]. 

With this background in mind it is of in
terest to consider exactly how many pa
tients with leukemia might be benefited 
from any approach by which alloimmuni
zation may be reduced. If one begins with 
100 newly diagnosed patients with acute 
leukemia, approximately 10% of such pa
tients will be alloimmunized on admission 
or become alloimmunized following their 
first transfusion as a result of an anam
nestic antibody response due to prior trans
fusions or pregnancies. This would leave a 
total of 90 patients who might benefit from 
any approach to modify alloimmunization. 
If one assumes a final alloimmunization 
rate of approximately 50%, then the num
ber of patients is reduced to 45. All patients 
receiving therapy do not achieve complete 
remission. Assuming a remission rate of 
70%, the figure is reduced to approximately 
30 patients. Not all patients who achieve 
complete remission are candidates for ag
gressive subsequent therapy. If one as
sumes (perhaps somewhat liberally) that 
80% of such patients would receive repeat
ed intensive therapy, the number of pa
tients is further reduced to 24. In our ex
perience, approximately 10%-20% of pa
tients receive granulocyte transfusions be
cause of infections not responsive to anti
biotic therapy alone, reducing the number 
of potential "beneficiaries" to approxi
mately 20 patients. Lastly, it is unlikely that 
any approach to modity alloimmunization 

would be 100% effective. If one generously 
assumes a halving of the immunization 
rate, then one is left with a figure of ap
proximately 10-15 patients who might 
benefit from any such approach. Short
term benefit is even lower because, as not
ed, only 20% of patients require HLA
matched platelets during induction. Unfor
tunately, it has been impossible to dis
tinguish prospectively between patients 
who are more or less likely to become im
munized. Thus, it would be necessary to 
"treat" 100 patients for what at this time re
mains the theoretic possibility of benefiting 
only some 10%-15% of such patients. Fur
thermore, most of these alloimmunized pa
tients can be managed successfully with 
HLA-matched volunteer donors or family 
members. 

In summary, it is likely that the exclusive 
use of single donor platelets would strain 
the apheresis capabilities of most centers so 
that it would be more difficult to supply 
histocompatible platelets and granulocytes 
for patients who clearly need and could 
benefit from them. In addition, because the 
number of HLA-typed donors available for 
patients is usually limited, one has to ques
tion if this is the appropriate use of this 
valuable resource compared with saving 
these donors for alloimmunized patients. It 
is also unlikely, because of the issues raised, 
that such an approach could even be car
ried out at most blood centers. Thus, the 
current practice of administering random 
donor platelets followed by single donor 
platelets should alloimmunization develop 
is justified by both economic and scientific 
reasoning at this time [19]. Further scientif
ic documentation of the potential effective
ness of the use of single donor platelets 
alone is required before this therapeutic 
modality is utilized, even in specialized 
transfusion centers. 
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