TACO versus TRALI

Introduction

Transfusion associated circulatory overload (TACO) and transfusion-related acute lung injury (TRALI) are often confused with each other due to their similar clinical presentations. Although differentiating between these two transfusion reactions can be difficult there are some key characteristics to look for to help with the diagnosis. Three case studies will be interpreted to help reaffirm these key characteristics. Statistics will also be reviewed concerning the mortality rates and probability of TACO and TRALI occurring.

Discussion


TACO can occur during the transfusion or a few hours after and is due to receiving too much blood volume too quickly and can ultimately cause heart failure. Circulatory overload is more often seen in patients that are 60 years or older, but it can also be seen in three year olds and younger (Skeate and Eastlund 683). Clinical signs and symptoms that often present quickly include: respiratory distress, dry cough, tightness of the chest, headache, peripheral and pulmonary edema, cyanosis, tachycardia, and hypertension (Plapp “Transfusion Associated”; Skeate and Eastlund 684-5).The following can also be found with further investigation: jugular venous distention, an S3 on cardiac auscultation, cardiomegaly as well as interstitial infiltrates may be revealed from a chest radiograph, and an increase in brain natriuretic peptide or BNP (Skeate and Eastlund 684-5; Halpern, Taichman, and Hansen-Flaschen). TACO is often treated by setting the patient upright and administering diuretics to help decrease the fluids in the lungs. Pulmonary edema often results from an increase in hydrostatic pressure due to an increase in central venous pressure (Plapp “Transfusion Associated”; Skeate and Eastlund 685). Respiratory support and therapeutic phlebotomy can also be used if necessary (Plapp “Transfusion Associated”).


TRALI usually occurs after the transfusion of a plasma containing blood component and can be seen in all ages. TRALI must occur within six hours of transfusion and can not be associated with any other risk factors that might cause acute lung injury such as: pneumonia, toxic inhalation, sepsis, shock, and cardio-pulmonary bypass (Plapp “Transfusion Related”). Possible TRALI is diagnosed if there is underlying risk factors for acute lung injury, but TRALI is strongly suggested (Plapp “Transfusion Related”; Skeate and Eastlund 683). Clinical signs and symptoms seen in TRALI include: acute hypoxemia with an oxygen saturation of less than 90 percent by pulse oximetery, dyspnea, tachypnea, tachycardia, hypotension or hypertension, cyanosis, fever, froth in the endotracheal tube, and bilateral pulmonary infiltrates on the chest x-ray (Plapp “Transfusion Related”; Skeate and Eastlund 683-5). TRALI is treated by supplying oxygen to the patient in which intubation with mechanical ventilation is sometimes required (Plapp “Transfusion Related”). 


The science behind TRALI is not yet clearly understood, but the most widely accepted theory is the ‘two-hit hypothesis’ in which neutrophils are first primed and then activated by stimuli such as antibodies present in the donor’s plasma. Neutrophils can be primed in patients that have had surgery, a tissue injury, or an infection. Activation of the neutrophils is then thought to come from the donor’s plasma containing blood product that contains pro-inflammatory stimuli. The pro-inflammatory stimuli can either be anti-human leukocyte antigen antibodies otherwise known as HLA antibodies, or it can be antibodies against non-HLA neutrophil antigens (HNA) (Skeate and Eastlund 683). Females have a higher incidence of making these types of antibodies due to their exposure from pregnancy so male-only plasma and mostly male apheresed platelets are now being used to help prevent TRALI.


TACO and TRALI have some key differences that are important to keep in mind as we review the three case studies. TACO can present with a high BNP, peripheral edema, interstitial filtrates on a chest radiograph, cardiomegaly, and often hypertension. TRALI can present with bilateral pulmonary infiltrates, low oxygen saturation by pulse oximetery, a fever, and often hypotension. It is important to keep in mind that every case presents differently and often does not follow these presentations exactly, but for our purposes this criteria is what will be followed.


The first case is an 82 year old female who was admitted with an abdominal wound draining which was determined to be an enterocutaneous fistula. She was also determined to be anemic upon admission and received a unit of packed red cells. Twenty minutes into the transfusion it was stopped and shortly after she presented with hypoxia and dyspnea and was transferred to the ICU. A chest x-ray revealed increasing bilateral peripheral infiltrates with progression of interstitial edema. Her BNP level was normal before transfusion and increased dramatically after transfusion to greater than 5000 pg/mL, and she also had hypertension. She was given diuretics and her conditioned improved greatly. There was no evidence of a hemolytic transfusion reaction per the post-transfusion workup. Although she had bilateral infiltrates she had an extremely high BNP and interstitial edema both highly characteristic of TACO which she was diagnosed with. TACO does not require any further investigation besides the normal tier-one post-transfusion investigation done by the transfusion center which was presumed to be normal (Saint Luke’s Regional Laboratory).

The second case is a 46 year old male that has relapsed with AML and has had persistent low blood counts after completing his chemotherapy. The CBC was closely monitored and the patient was transfused in February of 2005 with 2 units of packed red cells and one platelet after his hemoglobin dropped to 7.8 g/dL and his platelet count dropped to 14,000/µL. The patient went home after the transfusion and an hour later he presented with a cough and shortness of breath. His oxygen saturation was only 30 percent so he was put on oxygen which increased his oxygen saturation to the lower 80s. He was given some corticosteroids and transferred to the ICU for further treatment. His lungs showed bilateral rales with few rhonci on both sides and his BNP was normal. Petechiae was also present around his waist and he also began to have a fever. The tier-one work up of the pre and post-transfusion specimens were normal, and two of the three units involved were sent out for HLA antibody testing. One of the packed red cell units was imported so the facility was notified. The pheresis platelet female donor was proven to have Class I and II HLA antibodies and was permanently deferred. The other packed red cell unit was not found to have any HLA antibodies. This was determined to be TRALI due to the patient’s bilateral rales, oxygen saturation, fever, and the proof of HLA antibodies in one of the donors (Saint Luke’s Regional Laboratory). 


The third case involved a 73 year old female who was in a rollover collision in a restrained passenger semi-truck. She had crush injuries, rhabdomyolysis, and damage to the L1-L3 on the spinal cord. Her hemoglobin began to drop and she had some chest pain that was reviewed by cardiology. The next day she had a hemoglobin of 6.7 g/dL and was given about 75 mL of blood when she became cyanotic and had severe hypoxia. Intubation and resuscitation was performed immediately and she was put on a ventilator. The chest x-ray showed lung infiltrates consistent with TRALI, but the donor was a male and the unit given was packed red cells so that was unlikely. It was noted that they had been giving her increased fluids to protect her kidney from increased creatine kinase levels. Once those levels decreased the fluids were then also decreased. Edema of the lower extremities along with a splotchy rash was also noted, and later the chest x-ray revealed interstitial edema of the left lobe. Her BNP was normal pre-transfusion and increased to 1385 pg/mL post-transfusion.  Her pulse also increased from 75 to 102 bpm. The tier-one post-transfusion investigation was normal with no evidence of a hemolytic transfusion reaction. This transfusion reaction was diagnosed as TACO due to the increased BNP, interstitial edema and edema in the lower extremities, and her increase heart rate. This patient also had a previous history of a heart attack which supports this because her heart may not have been able to handle the transfusion if it was given too fast (Saint Luke’s Regional Laboratory). 

Conclusion


These cases were pretty straight forward, but one could see how easy it could be to confuse the two; especially when there are other things going on with the patient that may cause some of the same signs and symptoms. TACO and TRALLI are two of the most common transfusion reactions with TACO being the more common one with a 1:2000 chance and TRALI being the less common of the two with a 1:5000 chance (Plapp “Transfusion Reactions”).  The incidence of TRALI occurring has decreased dramatically since male only plasma has been used since 2008 which was recommended by AABB in 2006 to help prevent TRALI. Apheresis platelet donors have also been converted to mostly male donors (Paxton “TRALI”). TACO can be prevented by slowing down the rate of transfusion and decreasing the volume of blood product given as well as administering diuretics before transfusion (Plapp “Transfusion Associated”).


According to the FDA TRALI was responsible for 48% of the transfusion-related deaths from 2005 to 2009 while TACO was only responsible for 11%. However, from 2007 to 2008 the number of fatalities with TRALI decreased by more than half (“Transfusion-Related Fatalities”). The FDA also reported that from 2005-2009 fresh frozen plasma and other plasma products were responsible for 46% of TRALI fatalities followed by red blood cells causing 26% and apheresis platelets causing 11% (“Transfusion-Related Fatalities”). The number of fatalities related to TACO also decreased from 2007 to 2008, but then increased by 20% in 2009 (“Transfusion-Related Fatalities”). In the fiscal year of 2009, 19 out of 38 donors that were involved in a fatal TRALI case were tested for the WBC antibodies, and  53% of these 19 donors were HLA positive for either class I, II, or both while only 26% of the 19 were HNA positive. In six out of thirteen of these fatal TRALI cases the FDA had reports that were able to match up the donor’s antibodies with the recipients antigen and five out of six these donor’s were females (“Transfusion-Related Fatalities”). This data helps support the theory of how we believe TRALI occurs.  


Overall, both of these fatal transfusion reactions can present similarly and are often hard to diagnose confidently, but both can be prevented to a certain extent. TACO can be prevented by transfusing less volume slower so it would be a good idea to implement a policy that would protect those patients that are at higher risk. It is important that we continue investigating how TRALI happens so we may be able to prevent it completely one day, or at least be able to diagnose it with more confidence. As more research is done and more advancements are made in technology, the less risks there will be with transfusion. 

References

Halpern, Dr. Scott D., Dr. Darren B. Taichman, and Dr. John Hansen-Flaschen. "Transfusion-related Acute Lung Injury (pulmonary Leukoagglutinin Reactions)." UpToDate (2010): 1-12. Www.uptodate.com. 5 Oct. 2010. Web. 5 Jan. 2011. <http://www.uptodate.com/contents/transfusion-related-acute-lung-injury-pulmonary-leukoagglutinin-reactions.com>. 

Paxton, Anne. "TRALI." College of American Pathologists - CAP Home. Oct. 2009. Web. 22 Mar. 2011. <http://www.cap.org/apps/cap.portal?_nfpb=true&cntvwrPtlt_actionOverride=%2Fportlets%2FcontentViewer%2Fshow&_windowLabel=cntvwrPtlt&cntvwrPtlt%7BactionForm.contentReference%7D=cap_today%2F1009%2F1009c_mostly_male_plasma.html&_state=maximized&_pageLabel=cntvwr>. 

Plapp, Dr. Fred V. "Transfusion Associated Circulatory Overload." ClinLabNavigator.com - Clinical Laboratory Reference for Lab Test Interpretations, Transfusion Guidelines, Method Evaluations. Web. 22 Mar. 2011. <http://www.clinlabnavigator.com/Transfusion/transfusion-associated-circulatory-overload.html>. 

Plapp, Dr. Fred V. "Transfusion Reactions." CLS Blood Bank Rotation. Saint Luke's Hospital, Kansas City, Mo. 19 Jan. 2011. Lecture. 

Plapp, Dr. Fred V. "Transfusion Related Acute Lung Injury." ClinLabNavigator.com - Clinical Laboratory Reference for Lab Test Interpretations, Transfusion Guidelines, Method Evaluations. Web. 22 Mar. 2011. <http://www.clinlabnavigator.com/Transfusion/transfusion-related-acute-lung-injury-trali.html>. 

Saint Luke's Regional Laboratory. "Case Studies 1-3." Transfusion Case Studies. Kansas City, Mo: Saint Luke's Hospital, 2011. Print. 

References

Skeate, Robert C., and Ted Eastlund. "Distinguishing between Transfusion Related Acute Lung Injury and Transfusion Associated Circulatory Overload." Current Opinion in Hematology 14 (2007): 682-97. Print. 

"Transfusion-Related Fatalities." U S Food and Drug Administration Home Page. Web. 22 Mar. 2011. <http://www.fda.gov/BiologicsBloodVaccines/SafetyAvailability/ReportaProblem/TransfusionDonationFatalities/ucm204763.htm#overall>. 

5
1

