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Introduction.

Transfusion-related acute lung injury (TRALI) emerged onto the transfusion medicine scene as a 

rare complication via plasma rich blood product transfusions. (7) That was twenty years ago, and while 

still an infrequent occurrence in today’s blood banking world, TRALI has become the forerunner of 

transfusion-related morbidities and fatalities. (1) Approximately, two hundred TRALI related deaths are 

reported each year. (4)

TRALI’s scarcity has been the road block of researchers and clinicians since its initial discovery. 

In 2002, the British National Blood Service hemovigilance program, Serious Hazards of Transfusion 

(SHOT), compiled enough cases to analyze risk factors and possible components related to the 

development of the TRALI condition. Six years of data monitoring established that higher incidences of 

TRALI occur in patients transfused with plasma and platelet components when compared to red cell 

transfusions. (5)  However, it wasn’t until 2004 that the symptoms and signs required for the diagnosis of 

TRALI were established.  Clinically, TRALI is defined based on acute respiratory distress, noncardiogenic 

lung edema in association with transfusion and hypoxemia. (1)

In the same year, the United Kingdoms’ movement toward all-male plasma donations was 

initiated due to SHOT observations that TRALI cases stemmed from female donors. (1, 6)  Initial studies 

centered on the idea that approximately eighty percent of TRALI cases were caused by donor human 

leukocyte antigen antibodies (HLA). Women are more likely to develop HLA antibodies because of antigen 

exposure during pregnancy. One pregnancy creates an eleven percent risk of developing HLA antibodies. 

(6)  

In 2006, the American Association of Blood Banks (AABB) recommended its members adopt 

methods to decrease TRALI associated with plasma transfusions by November 2007 and with apheresis 

platelets by November 2008.  Specific steps were left open to the discretion of each blood center. (6) Some 

organizations, such as the American Red Cross, now use only male plasma. Other institutions screen for 

HLA antibodies in female donors, or reject female donors who have had children. 

The decreased incidence of TRALI in the past four years would argue that female exclusion from 

the plasma donor pool was successful. However, controversy over whether or not female donor HLA 

antibodies are actually the primary cause of TRALI, , long-term blood component shortages, and new 

research suggesting that female plasma is beneficial to cardiac surgery patients cause some to wonder 

whether the broad precautions taken by blood banks are wise. (4)

U.S. blood centers are recognizing that a radical reduction in platelet donor population could 

potentially induce a major shortage.  For this reason, the AABB issued a clarification to emphasize that 

their commitment to TRALI risk reduction has to be kept, while also recognizing that implementation of 

standards regarding products such as apheresis platelets will be difficult. (6)

The main question facing researchers and blood banks around the country is: should females be 

excluded from donating platelets? In this paper, two separate research articles will be discussed  

pertaining to the incidence of TRALI associated with platelet transfusions, with consideration to gender 

specific donors and HLA positive donors.   

Discussion.

Gender Specific Platelet Components.

Two hundred and twenty three patients (ninety-two female and one hundred and thirty-one 

male) with acute non-hemolytic transfusion reactions (ANHTR) reported from forty-five different 

hospitals between October 2000 and July 2005 were analyzed in this study.  ANHTR’s include allergic 

transfusion reactions, TRALI, and sepsis, among others.   One hundred and ninety-six donors of blood 

components associated with one hundred and thirty four ANHTR incident cases were examined.  (3)

Of the one hundred and ninety-six donors, thirty four percent were female and sixty-six percent 

were male. A total of fifty-seven cases of ANHTR were found to stem from platelet concentrates that were 

each derived from a single donor. The distribution of associated reaction types showed no significant 

differences between the male and female donors. (3). 

Out of the one hundred and thirty four ANHTR cases, fifty one donors were associated with 

severe reactions (anaphylaxis, sepsis-like, and TRALI). Out of those donors, twenty-one were female and 

thirty were male. The twenty-six reactions classified as severe involved only ten units of platelet 

concentrates. From these ten units, nine were involved in cases of anaphylaxis; only one unit was found 

related to TRALI. Therefore, platelet component transfusions were not found to significantly attribute to 

incidences of TRALI. (3)  

Furthermore, this study investigated the characteristics of five selected TRALI cases in relation to 

direct transfusion records and donor gender. Only one case involved the transfusion of platelet 

concentrates. It was from a male donor. Additionally, the donor units were found to be negative for any 

HLA antibody. (3)

HLA Antibody Presence in Donors.


Ninety-six consecutive apheresis platelet donors were tested for HLA class I and II antibodies. 

HLA negative donors were matched-controlled and records were scanned to determine what proportion 

of components from each group, positive or negative, caused transfusion reactions. Subsequently, any 

apheresis platelet donor found to be involved with two or more reactions was tested for HLA Class I 

antibodies. (2)

For each donor with HLA antibodies, three control donors were assigned since it was the 

researcher’s expectation that the prevalence of transfusion reactions with negative HLA donors would be 

low.  All platelets were leukocyte reduced prior to storage. Solid phase mixed antigen ELISA assays were 

used to identify the HLA antibodies. (2)

Out of the ninety-six donors, fifty-five were male and forty-one were female. Five donors were 

found to have HLA antibodies, three of whom had antibodies to both Class I and Class II. All five donors 

with HLA antibodies were female. (2)

Among those five female donors, four of them donated a total of one hundred and sixty-seven 

components that were transfused. One hundred and thirty of these components were HLA Class I positive 

and attributed to three transfusion reactions. The one hundred and sixty-four transfused HLA Class II 

positive components also led to three transfusion reactions. (2)

While milder transfusion reactions were associated with HLA positivity (with a difference of over 

two-fold when compared to negative HLA donors), no single case of TRALI could be identified among the 

one hundred and sixty-seven patients who received platelet components from the four female donors 

containing HLA antibodies. (2)

Conclusion.

Research has shown that barring women from donating apheresis platelets is unnecessary. 

Furthermore, the presence of HLA antibodies in platelet donors (found more frequently in women) does 

not guarantee the development of a transfusion reaction, and rarely, is associated with TRALI cases. 

Therefore, the exclusion of female donors from the platelet population isn’t necessary.

It is obvious that more controlled studies are needed to precisely define TRALI and its 

immunological triggers. However, with advances in research and the current focus of blood-banker’s 

attention on TRALI, this will surely come. The future, with an answer, seems certain.
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