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Introduction
Platelet transfusions are an important therapy for a 

large number of haemato-oncological diseases, but are 
also a valuable resource of limited availability and their 
use should be optimised1. It has been demonstrated that 
there are ABO antigens on the surface of platelets, but 
the need for ABO compatibility in platelet transfusions 
remains a controversial issue and one that continues 
to be subject of debate2,3. A survey of a large number 
of North American laboratories showed that 17% of 
transfusion services did not have a clear policy regarding 
the use of ABO non-identical platelets4. Although 
transfusion policy varies between centres, platelet 
transfusions are usually given across the ABO barrier. 
This strategy has some clear advantages, such as greater 

availability and better response in emergency situations, 
avoiding wastage of platelets. However, some studies 
have demonstrated higher post-transfusion platelet 
increments after ABO identical platelet transfusions, 
supporting the practice of platelet matching5. The clinical 
significance of the greater platelet increment has not 
been elucidated6. In some reports, the transfusion of 
ABO-minor incompatible platelets has been associated 
with acute haemolytic transfusion reactions due to the 
exposure of recipients to ABO-incompatible plasma 
containing anti-A or anti-B isoagglutinins7. In order to 
prevent this and other adverse effects, many transfusion 
centres suspend platelets in additive solutions that 
significantly reduce the quantity of plasma8. Despite 
these considerations, there is little information about 
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the relevance of ABO matching in platelet transfusions 
in current clinical practise.  

We retrospectively reviewed the ABO matching of 
platelet transfusions in a subset of patients undergoing 
autologous haematopoietic progenitor cell transplantation 
(APCT) during a 14-year period. Our objective was to 
analyse the characteristics and outcomes of patients 
who received platelet transfusions that were or were 
not ABO identical. 

Material and methods
Patients 

We analysed 529 consecutive patients with various 
haematological and non-haematological diseases who 
underwent 553 APCT in the period from January 2000 
until December 2013 at the University Hospital la Fe. 
The patients' characteristics are shown in Table I.

Transfusion policy
The policy regarding platelet transfusions in our 

centre followed the Standards developed by the Spanish 
Society of Blood Transfusion (SETS)9 and was based on 
international guidelines. The policy can be summarised 
as follows: (i) the threshold for prophylactic transfusion 
was a pre-transfusion platelet count 10×109/L. If the 
patient had a fever 38.5 ºC, sepsis, mucositis  grade 
2, uncontrolled high pressure, coagulopathy or acute 
promyelocytic leukaemia, the threshold was increased 
to a pre-transfusion platelet count 20×109/L; (ii) the 
threshold for platelet transfusions with the aim of 
controlling bleeding or increasing the platelet count 
before an invasive procedure was <50×109/L. A standard 
dose was considered to be one platelet concentrate, 
composed of platelets pooled from various buffy coats. 
Platelets for buffy coats were prepared from four to 
five donors per unit and suspended in platelet additive 
solution making up to two-thirds of the final volume10,11. 
Red blood cells were transfused if haemoglobin levels 
were <80 g/dL. All blood components were leucocyte-
reduced and irradiated with 25 Gray. In our Institution, 
ABO non-identical platelets can be transfused if ABO 
identical products are not available. 

ABO and Rh typing and the indirect antiglobulin 
test were performed in the automated system ORTHO 
Autovue Innova (Ortho Clinical Diagnostics, Inc., 
Raritan, NJ, USA). The specificity of sera of patients 
with positive tests was investigated using panels of 
red blood cells with known antigens (Ortho Clinical  
Diagnostics Inc.; Bio-Rad GmbH, Cressier-sur-Morat, 
Switzerland; Sanquin, Amsterdam, The Netherlands). 

We retrospectively analysed and compared transfusion 
and clinical outcomes of patients according to the ABO 
match of the platelet transfusions administered: ABO 
identical, ABO non-identical, or both ABO identical and 

Table I  - Characteristics of the patients divided according 
to whether they received ABO identical platelet 
transfusions, ABO non-identical platelets or both 
ABO identical and ABO non-identical platelet 
transfusions. 
Results are shown as mean±SD. Differences in 
variables between the ABO identical and ABO non-
identical groups are not statistically significant.

Characteristics Subsets of patients 
who received platelets

p

ABO 
identical

ABO non-
identical Both

N. of patients/
transplants 238/246 45/47 246/260

Sex 
Male/female 129/113 27/18 153/107 0.238

Age (years) 51.213.3 48.913.3 50.712.6 0.402

N. of transplants 
   1
   2

234
8

45
2

241
14 0.503

ABO blood group
   O
   A
   B
   AB

99
129
7
3

6
21
13
5

9
5

119
25
7 <0.001

Diagnosis
   AML
   Lymphoma
   MM
   MS
   Other*

13
77
99
16
33

3
15
19
1
6

56
85
66
7
32 <0.001

Positive indirect 
antiglobulin test 4 2 7 0.518

Days until 
neutrophils 
>1×109/L

12.94.8 13.22.4 14.59.6 0.006

Days until 
platelets* 
>20×109/L

17.315.6 19.6  
22.8 23.320.4 <0.001

Fever up to 30 
days after APCT
   Yes
   No

60
161

9
33

50
179 0.117

Days in hospital 26.36.7 26.75.7 31.514.7 <0.001

Follow-up (days) 1,071.4
1,176.3 

1,662.1
1,673.7

1,006.9
1,174.2 0.059

Status 90 days 
after APCT
   Death
   Alive

7
219

0
47

23
215 0.003

AML: acute myeloid leukaemia, MM: multiple myeloma, MS: multiple 
sclerosis. *: acute lymphoblastic leukaemia, aplastic anaemia, chronic 
myeloid leukaemia, myelodysplastic syndrome. APCT: autologous 
haematopoietic progenitor cell transplantation.

ABO non-identical. The period analysed was the time 
from transplantation until discharge.

Statistics
Computer software (SPSS, release 13.0, IBM 

Corporation, Armonk, NY, USA) was used to perform 
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the statistical analyses. Descriptive statistics are 
presented for variables. Results are expressed as mean 
± standard deviation (SD) or median and range for 
continuous variables and as numbers with percentages 
for categorical variables. The Kolmogorov-Smirnov test 
was employed to investigate the normality distribution 
of the variables. Categorical variables were compared 
by means of the chi square test or Fisher's exact test. 
The Mann-Whitney U-test and Kruskall-Wallis test 
for continuous variables were used to compare the 
groups when applicable. Variables that were statistically 
significant in the univariate models were included in a 
stepwise binary logistic regression model to assess the 
risk of receiving ABO non-identical platelet transfusions. 
Univariate odds ratios (OR) and corresponding 95% 
confidence intervals (CI) were calculated. A survival 
analysis was performed using the Kaplan-Meier method 
and compared with the log-rank test. 

Results
Table I shows the patients' characteristics according 

to whether they received ABO identical, ABO non-
identical or both types of platelet transfusions. As regards 
ABO blood group, 200 patients (37.8%) were O, 269 
(50.8 %) were A, 45 (8.5 %) were B and 15 (2.8 %) were 
AB. Patients who underwent APCT received a median 
of two (range, 0-35) red blood cell concentrates and 
three (range, 0-86) platelet concentrates, of which two 
(range, 0-63) were ABO identical and one (range, 0-20) 
was ABO non-identical. The patients received a total of 
2,772 platelet concentrates, of which 2,053 (74.0%) were 
ABO identical and 719 not ABO identical (26.0%); 309 
were compatible and 410 incompatible with the patients' 
plasma. Considering all transplants, in 36 cases (6.5%) 
no platelet transfusions were given, while in 246 cases 
(44.5%) the patients were exclusively transfused with 
ABO identical platelets and in 47 cases (8.5%) received 
only ABO non-identical platelet transfusions. In the 
241 (43.6%) transplants for which patients received 
both ABO identical and ABO non-identical platelets, 
in 154 cases the patients received more ABO identical 
platelets, in 26 cases they received more ABO non-
identical platelets, and in 61 cases they received the 
same number of ABO identical and ABO non-identical 
platelet transfusions. Table II shows the blood product 
requirements and clinical outcomes of patients according 
to whether they received ABO identical, ABO non-
identical or both types of platelet transfusions. The 
group of patients who received both ABO identical 
and ABO non-identical platelet transfusions had higher 
transfusion needs and worse clinical outcomes compared 
to patients who received only ABO identical or ABO 
non-identical platelets. Patients with acute leukaemia 
had later platelet engraftment (36.432.0 vs 18.834.5 

days after APCT), received more units of red blood cells 
(5.24.5 vs 3.14.1 units), more ABO non-identical 
platelet units (2.32.5 vs 1.01.9 units), a higher number 
of overall platelet transfusions (8.99.0 vs 4.06.8 units) 
and stayed longer in hospital (32.910.5 vs 28.111.1 
days) than patients with other diagnoses (p<0.001 for 
all variables). In the subset of patients with leukaemia, 
there was no statistical difference in survival between 
patients who did or did not receive ABO non-identical 
platelets (p=0.364).

Figure 1 illustrates the cumulative survival to 90 days 
after APCT of all patients according to whether they 
received only ABO identical, only ABO non-identical 
or both types of platelet transfusions.  

Table III shows the clinical and transfusion outcomes 
of patients receiving three platelet transfusions, according 
to whether they did or did not receive ABO identical 
platelet transfusions. We performed this analysis to 
circumvent the problem that patients with higher 
transfusion requirements may be disproportionately 
represented in the group of ABO non-identical recipients. 

Results of the multivariate analysis showed that 
a diagnosis of acute myeloid leukaemia was the only 
variable that significantly increased the risk of receiving 
ABO non-identical platelet transfusions (Table IV).

Among 112 patients who were RhD negative, 66 
received RhD positive platelet transfusions (median 
3; range, 1-25). One patient developed anti-D + anti-E 
10 months after one RhD positive platelet transfusion, 
and another patient developed anti-D 30 days after 
transfusion of 16 RhD positive platelet concentrates. 
The former patient received ABO identical platelet 
transfusions while the latter received ABO non-identical 
platelets. 

Table II  - Transfusion outcome of patients who received 
only ABO identical, only ABO non-identical 
and both ABO identical and ABO non-identical 
platelet transfusions. Results are shown as 
median and range. 

 Patients who received 
platelet transfusions

p

ABO 
identical

ABO non- 
identical

Both

Number 246 47 260 

Red blood cells 2 (0-10) 2 (0-10) 4 (0-35)

ABO identical 
platelets 2 (1-8) 3 (1-63) <0.001

ABO non-identical 
platelets 1 (0-9) 1 (1-20)

Plasma compatible 0  (0-4) 1 (0-15)

Plasma incompatible 1 (0-9) 1 (0-17)

Total platelets 2 (0-10) 1 (0-9) 4 (1-86) <0.001

Fresh frozen plasma 0 (0-0) 0 (0-0) 0 (0-73) 0.010
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Another three patients developed anti-erythrocyte 
antibodies (2 anti-E, 1 anti-Kpa); all three had received 
mostly ABO-identical platelets (p=0.318). 

Among the recipients of ABO identical platelets, 
three had allergic reactions, while there were seven 
adverse reactions in the group of patients receiving 
ABO identical plus ABO non-identical platelets (4 
allergic reactions, 2 febrile non-haemolytic reactions 
and 1 case of hypotension, p=0.139). In five cases, 
adverse reactions occurred after ABO identical platelet 
transfusions, and in another five cases after ABO non-
identical platelet transfusions. 

Discussion
ABO non-identical platelet transfusions have been 

associated with different adverse effects such as immune 
complex formation, platelet refractoriness and adverse 
clinical outcomes12. Results of some studies comparing 
ABO identical and ABO non-identical platelet 
transfusions in adult and childhood populations are 
controversial4,13. Our study provides information about 
clinical and transfusion outcomes of a large subset of 
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Figure 1 - Cumulative survival 90 days after APCT of all patients according to whether they received 
only ABO identical platelets, only ABO non-identical platelets or both ABO identical and 
ABO non-identical platelets. 

 p=0.03 (p=0.255 between the ABO identical platelet and ABO non-identical platelet curves).
 PLTs: platelets.

patients undergoing APCT who did or did not receive 
ABO identical platelets.  

It seems reasonable that transfusion of ABO identical 
platelets should be a goal to reach in blood banks, but 
the application of this strict policy in clinical practice 
is difficult because of the limited availability of platelet 
concentrates, especially in emergency circumstances. 
In spite of this, some groups have shown that it can be 
feasible to transfuse only ABO identical platelets by 
changing ordering and inventorying procedures, with a 
minimum increase in wastage14. In fact, following our 
centre's transfusion policy most platelet transfusions 
performed in our patients were also ABO identical. 
However, the largest group of patients received 
both ABO identical and ABO non-identical platelet 
transfusions. This group comprised patients who 
engrafted neutrophils and platelets later, received more 
red blood cell and total platelet transfusions, and stayed 
longer in hospital than patients who received only ABO 
identical or only ABO non-identical platelets. This 
probably means that patients who receive ABO non-
identical platelets are a selected population with greater 
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transfusion requirements that cannot be met only by 
ABO identical platelets. In fact, these patients shared 
some characteristics that justified greater transfusion 
requirements, such as late neutrophil and platelet 
engraftment. This conclusion is also supported by the 
analysis of patients who received the same number of 
platelet transfusions. In this occasion, we failed to find 
any difference in engraftment, time spent in hospital or 
survival between patients who did or who did not receive 
ABO identical platelets.

However, it cannot be excluded that ABO non-
identical platelet transfusions contribute to a worse 
outcome. The doubt also remains that the lower 
post-transfusion increments after ABO non-identical 
platelet transfusions, observed previously15,16, may 
have contributed to increase the number of total platelet 
transfusions in the group of patients who received ABO 
non-identical platelets. Unfortunately, we are unable 
to demonstrate whether this was the case because we 
did not systematically determine the corrected count 
increment after platelet transfusions. 

We are well aware of the limitations of this analysis: 
this was a retrospective study of a large subset of 

patients with different clinical conditions. However, the 
number of patients who received ABO non-identical 
platelets was sufficiently large for comparison with 
the group of patients who received only ABO identical 
platelets. 

Some literature data suggest that ABO non-
identical platelet transfusions may contribute to 
allergic and febrile reactions and also increase the red 
cell immunisation rate12. Our results, however, are in 
concordance with those of another study which failed 
to show these associations17. Considering the number 
of platelet transfusions received in each group of 
patients, there was no difference in the incidence of 
adverse reactions to platelets in patients who did or did 
not receive ABO non-identical platelets. Consistently 
with this fact, the RBC alloimmunisation rate was not 
statistically different between the groups in our study.

There are controversial data about an association of 
ABO-mismatched platelet transfusions with morbidity 
and mortality5,18-23. In 153 patients undergoing cardiac 
surgery, recipients of ABO identical platelets had a lower 
mortality rate, fewer red blood cell transfusions, fewer 
mean days of antibiotics and a shorter stay in hospital19. 
In adult patients with leukaemia, a possible survival 
advantage has been reported for those who receive ABO 
identical platelet transfusions, without this having a 
clear explanation18. In the present study, red blood cell 
and platelet requirements, hospital stay and mortality 
were similar in patients who received ABO identical 
or ABO non-identical platelet transfusions. Our results 
agree with those published by Lin et al.20, showing 
similar transfusions and clinical outcomes for a large 
subset of patients undergoing cardiovascular surgery 

Table III - Clinical and transfusion outcomes of patients 
who received three platelet transfusions, 
according to whether they received only ABO 
identical or both identical ABO and non-identical 
ABO platelet transfusions. Results are shown as 
mean ± standard deviation. 

Characteristics Patients who received 
platelet transfusions

p

Only ABO 
identical

Both

Number 43 45

Sex 
(male/female) 23/20 28/17 0.407

Age (years) 53.611.5 48.913.6 0.102

Days until neutrophils 
>1×109/L 12.51.8 13.53.0 0.111

Days until platelets 
>20×109/L 17.611.1 16.06.7 0.611

RBC transfusions 2.42.0 2.32.0 0.734

ABO identical platelets 3.00.0 1.70.6 <0.001

ABO non-identical 
platelets 0 1.30.6 <0.001

Fever*
   Yes
   No

10
23

12
33 0.817

Days at hospital 28.09.3 26.07.6 0.062

Status 90 days after 
APCT
   Death
   Alive

1
42

0
45 0.314

RBC: red blood cells; *: fever in the first 30 days after transplantation; 
APCT: autologous haematopoietic progenitor cell transplantation.

Table IV - Variables influencing the risk of receiving ABO 
non-identical platelet transfusions: results of 
multivariate analysis. 

Variable OR 95% CI p

Age 0.997 0.981-1.013 0.703

Sex 1.318 0.844-2.060 0.225

ABO group O 0.332 0.7061-1.804 0.201

ABO group A 0.382 0.071-2.049 0.261

ABO group B 2.352 0.343-16.133 0.384

Diagnosis (AML) 3.879 1.555-9.672 0.004

Days until platelets 
>20×109/L

1.008 0.991-1.025 0.345

Days until neutrophils 
>1×109/L

1.045 0.980-1.114 0.184

Fever* 1.062 0.658-1.716 0.805

N. of transplants (2) 1.654 0.546-5.008 0.373

OR: odds ratio; CI: confidence interval; AML: acute myeloid leukaemia. 
Fever*: fever up to 30 days after autologous haematopoietic stem cell 
transplantation.
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and transfused with ABO identical platelets or ABO 
mismatched platelets. However, their data have been 
questioned because all group O platelet transfusions had 
an anti-A or anti-B titre of 1 in 32 or less21. Exposure of 
ABO antigen platelets to high titres of anti-A or anti-B 
has been associated with alterations of platelet function 
and clot formation kinetics24. In contrast, we do not 
have the titres of anti-A or anti-B in group O platelet 
concentrates, so our results are more consistent than 
those of the study by Lin et al.20

Conclusion
In our hospital, patients undergoing APCT who 

received ABO identical or ABO non-identical platelet 
transfusions had similar transfusion and clinical 
outcomes. The isolated fact of receiving ABO non-
identical platelet did not influence morbidity or survival. 
Prospective studies are needed in order to confirm our 
results and clarify whether a strategy of ABO identical 
platelet transfusions could reduce platelet transfusion 
requirements.
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