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Inspired by the ABIM Foundation’s Choosing Wisely® campaign, 
the “Things We Do for No Reason™” series reviews practices 
that have become common parts of hospital care but which 
may provide little value to our patients. Practices reviewed in 
the TWDFNR series do not represent “black and white” conclu-
sions or clinical practice standards, but are meant as a starting 
place for research and active discussions among hospitalists and 
patients. We invite you to be part of that discussion.

CLINICAL SCENARIO
A 68-year-old woman with a known history of myelodysplas-
tic syndrome is admitted for fatigue and shortness of breath 
on exertion. Her hemoglobin concentration decreased from  
9.1 g/dL to 6.5 g/dL. Her physical examination is unremark-
able except for mild tachycardia with a heart rate of 105.  
She is scheduled to receive her first red blood cell (RBC) 
transfusion. The hospitalist orders premedication with 
acetaminophen and/or diphenhydramine to prevent an acute 
transfusion reaction. 

BACKGROUND
The most frequent complications of blood transfusion are al-
lergic transfusion reactions (ATRs) and febrile nonhemolytic 
transfusion reactions (FNHTRs), with a combined incidence 
of approximately 1%-4% per transfusion.1 ATRs may range 
in severity from mild urticaria to life-threatening anaphylaxis. 
FNHTRs manifest as a fever (oral temperature greater than or 
equal to 38 °C/100.4 °F and an increase of at least 1 °C/1.8° F 
from pretransfusion values) or chills/rigors. With approximately 
17 million blood transfusions, including RBCs, plasma, platelet, 
and cryoprecipitate components, administered annually in the 
United States, often to those with severe illnesses, ATRs and 
FNHTRs confer a substantial public health burden. Currently, 
the prevalence of premedication to prevent acute transfusion 
reactions in the United States and Canada is variable, ranging 
from 1.6% in one Canadian institution to as high as 80% in one 
large US hospital.2,3 

WHY YOU MIGHT THINK PREMEDICATION IS 
HELPFUL TO PREVENT TRANSFUSION REACTIONS
FNHTRs are thought to be caused by cytokines elaborated by 
donor leukocytes that remain in blood products and/or by re-
cipient antibodies reacting with donor leukocytes.1 While the 
clinical course is self-limited, these reactions can cause pa-
tients significant distress. The rationale behind acetaminophen 
premedication is to blunt the febrile response. 

ATRs are usually mild, but anaphylaxis (which may include 
respiratory compromise, hypotension, and even death) can oc-
cur. They are caused by recipient histamine release in response 
to exposure to donor plasma proteins.1 This provides the the-
oretical rationale for antihistamine (eg, diphenhydramine) pre-
medication as a prevention strategy.

Data on pretransfusion medication originate from the mid-
20th century. In 1952, Ferris et al. published results showing a 
significant decrease in both febrile and ATRs when blood bot-
tles were injected with an antihistamine.4 This was followed, in 
1956, by Winter and Taplin’s further demonstration that both 
febrile and allergic reactions were significantly reduced when 
patients received units of blood injected with both oral acetyl-
salicylic acid and an antihistamine (chlorprophenpyridamine).5 
These trials notably lacked appropriate controls and blinding, 
and numerous transfusion practice changes have taken place 
during the subsequent decades. 

WHY PREMEDICATION TO PREVENT  
TRANSFUSION REACTION IS NOT HELPFUL
In the past 20 years, three double-blind randomized controlled 
trials published show that premedication with a combination of 
acetaminophen and an antihistamine (either diphenhydramine 
or chlorpheniramine) does not reduce the risk of ATR and FN-
HTR. The first study, published in 2002, randomized 51 patients 
with hematologic malignancies receiving prestorage-irradiated, 
leukocyte-reduced, single-donor apheresis platelets to pre-
medication with either acetaminophen and diphenhydramine 
or placebo.6 Patients with a history of either ATR or FNHTR were 
included, but patients with a history of hemolytic transfusion re-
action were excluded.6 The study found that premedication did 
not significantly lower the incidence of these transfusion reac-
tions (15.4%) as compared with placebo (15.2%; P = .94).6 

In a larger study published in 2008, Kennedy et al randomized 
315 patients with hematologic malignancies receiving RBC or 
platelet transfusion to either pretransfusion acetaminophen and 
diphenhydramine or placebo.7 Patients with a documented his-
tory of an ATR or FNHTR were excluded, which may have con-
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tributed to the lower incidence compared with the aforemen-
tioned earlier clinical trial. There was no significant difference in 
the overall rate of transfusion reactions between the two groups 
(1.44 per 100 transfusions vs 1.51 per 100 transfusions, P = .433). 
When the rates of ATRs and FNHTRs were analyzed separately, 
there was no significant difference between the treatment and 
control groups for either reaction type (P = .899 and P = .084, 
respectively). There was a trend toward a reduction in FNHTRs, 
but the authors calculated that we would need to premedicate 
approximately 344 transfusions to prevent one febrile reaction.7 

A more recent study published in 2018 evaluated 147 Thai 
children and adolescents with thalassemia receiving leu-
koreduced blood products.8 Researchers randomized them 
to either premedication with acetaminophen and chlorpheni-
ramine or placebo.8 The incidences of FNHTR were not sta-
tistically significantly different: 6.9% in the intervention group, 
compared with 9.5% in the placebo group (P = .565).8 These 
three studies constitute the best currently available evidence 
and suggest that pretransfusion antihistamines and/or anti-
pyretics are not effective.

Beyond a lack of proven benefit, the use of premedication 
is not without risk. Diphenhydramine, the most commonly 
used antihistamine for premedication, can cause cognitive 
impairment, sedation, and delirium.9 Such adverse effects are 
potentially heightened in the elderly and seriously ill popula-
tions where transfusion commonly occurs. Acetaminophen, al-
though generally safe, can result in hepatotoxicity in patients 
who are fasting, regularly consume alcohol, or have underlying 
liver disease. Since there is both a lack of clinical benefit and 
potential for harm, avoid premedication.

WHAT YOU SHOULD DO INSTEAD
Rather than pretreating the patient, consider modifying the 
blood product selected for transfusion. Administering platelet 
and/or RBC components with certain modifications (a product-
centered approach) is effective at reducing mild transfusion re-
actions.10 A well-known product-centered modification meth-
od includes prestorage leukoreduction of RBC and platelet 
components to remove donor leukocytes to a level <5 × 106 
per unit. This intervention reduces the incidence of FNHTRs by 
approximately 50%.11 A recent large, national survey demon-
strated 90% of institutions (2,712/3,032) use universal leukore-
duction.12 This widely employed and effective prevention strat-
egy has likely helped reduce FNHTRs nationwide, so there are 
now fewer to prevent.12 

Irradiation is another common modification of blood com-
ponents used to prevent transfusion-associated graft-vs-
host-disease (TA-GVHD) for recipients with significantly com-
promised cellular immunity. TA-GVHD is a rare but nearly 
universally fatal delayed complication of transfusion. Note that 
irradiation does not prevent FNHTRs or ATRs. 

Under the premise that platelet-related allergic reactions 
are the result of recipient reaction to donor plasma proteins, 
reducing the plasma volume administered should decrease 
the coadministration of allergy-inducing plasma proteins.1 
Reducing plasma volume can be achieved by two means: us-

ing a platelet additive solution that replaces two-thirds of the 
plasma content in a platelet unit or plasma removal by cen-
trifugation. These two strategies decrease the plasma volume 
from 300 mL to ~100 mL per unit transfused, which effectively 
reduces the incidence of platelet-associated ATRs by 50%.10 
For patients with recurrent severe ATRs, blood banks can wash 
RBC and platelet components, virtually removing all plasma 
proteins from the units.13 Epinephrine should be available at 
the bedside for patients with a history of severe ATRs.

Volume reduction and washing do negatively affect the qual-
ity of the unit: platelets activate during the process, and trans-
fusions result in a 20%-30% reduction in posttransfusion plate-
let counts.14 In addition, product manipulation takes significant 
blood bank processing time and results in an open system with 
greater risk of bacterial contamination, leading to a significantly 
shortened product expiration (24 hours for washed RBCs and 4 
hours for washed or volume-reduced platelets).1 Reserve volume 
reduction and washing for patients with a history of multiple re-
current or severe ATRs, respectively. Platelet additive solution re-
sults in a reduction in posttransfusion count but does not require 
additional manipulation. Platelet additive solution products may 
not be available at many centers but could be used selectively 
(similar to volume reduction) depending on availability and cost. 

Avoiding unnecessary transfusions is an essential strategy 
to prevent ATRs and FNHTRs. Evidence-based patient blood 
management (PBM), now considered the standard of care, is 
defined as optimizing anemia and hemostasis in patients with 
the goal of restricting blood transfusions. Evidence supporting 
restrictive transfusion strategies continues to accumulate, and 
numerous hospital systems have implemented PBM programs 
resulting in a significant nationwide reduction in transfusions 
since 2008. An effective PBM program reduces unnecessary 
transfusions and subsequent transfusion reactions.

Finally, appropriate close monitoring of patients undergoing 
blood transfusion and after completion of a transfusion is highly 
important. Paying close attention to signs and symptoms can 
alert the transfusing team to a developing adverse reaction and 
should prompt immediate cessation of an ongoing transfusion, 
the critical first step when a transfusion reaction is suspected. 
Hospitalists may need to take additional actions to treat the pa-
tient (eg, antihistamines after an ATR manifests or a diuretic in 
the setting of transfusion-associated circulatory overload). Re-
port suspected transfusion reactions to the transfusion service. 
Failing to report a suspected transfusion reaction can lead to 
catastrophic consequences that can even be fatal.15 

RECOMMENDATIONS
•	 Do not prescribe an antihistamine or acetaminophen prior 

to transfusion.
•	 Reduce the risk of FNHTRs in all transfusion recipients with 

universal prestorage leukoreduction. 
•	 For individuals with multiple recurrent ATRs to platelets, em-

ploy platelet additive solution or platelet volume reduction. 
•	 Reserve washing RBC and platelet components for patients 

with a history of severe ATRs. Make sure epinephrine is at 
the patient’s bedside.
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•	 Curb unnecessary blood transfusions to reduce avoidable 
transfusion reactions.

•	 Monitor patients undergoing transfusion closely.

CONCLUSION
In our clinical scenario, there is no indication for premedica-
tion with acetaminophen and/or an antihistamine. Routine 
premedication is a low-value practice. Our RBC and platelet 
components are leukoreduced to prevent FNHTRs (and low-
er the risk of human leukocyte antigen alloimmunization and 
cytomegalovirus transmission). For individuals with multiple 
recurrent ATRs to platelets, we recommend platelet additive 
solution–stored or volume-reduced platelet components to 
lower the risk of future reactions. For patients with a history 
of severe ATRs, some blood banks may be able to provide 

washed components. Make sure epinephrine is at the patient’s 
bedside. Avoiding unnecessary transfusion is also essential 
to prevent adverse events related to blood transfusion—if a 
transfusion does not occur, then neither will a transfusion reac-
tion. Finally, monitor patients undergoing transfusion closely. 

Do you think this is a low-value practice? Is this truly a “Thing 
We Do for No Reason?” Share what you do in your practice 
and join in the conversation online by retweeting it on Twitter 
(#TWDFNR) and liking it on Facebook. We invite you to pro-
pose ideas for other “Things We Do for No Reason” topics by 
emailing TWDFNR@hospitalmedicine.org.

Disclosures: The authors have nothing to disclose.

References
1.	 Fung MK, Eder A, Spitalnik SL, Westhoff CM. American Association of Blood 

Banks Technical Manual. 19th Ed. AABB; 2017.
2.	 Ezidiegwu CN, Lauenstein KJ, Rosales LG, Kelly KC, Henry JB. Febrile nonhe-

molytic transfusion reactions: management by premedication and cost impli-
cations in adult patients. Arch Pathol Lab Med. 2004;128(9):991-995. https://
doi.org/10.1043/1543-2165(2004)128<991:FNTR>2.0.CO;2

3.	 Fry JL, Arnold DM, Clase CM, et al. Transfusion premedication to prevent 
acute transfusion reactions: a retrospective observational study to assess 
current practices. Transfusion. 2010;50(8):1722-1730. https://doi.org/10.1111/
j.1537-2995.2010.02636.x

4.	 Ferris HE, Alpert S, Coakley CS. Prevention of allergic transfusion reactions; 
the prophylactic use of antihistamine in blood to prevent allergic transfusion 
reactions. Am Pract Dig Treat. 1952;3(3):177-183.

5.	 Winter CC, Taplin GV. Prevention of acute allergic and febrile reactions to 
blood transfusions by prophylactic use of an antihistamine plus an antipyretic. 
Ann Allergy. 1956;14(1):76-81.

6.	 Wang SE, Lara PN, Jr., Lee-Ow A, et al. Acetaminophen and diphenhydr-
amine as premedication for platelet transfusions: a prospective randomized 
double-blind placebo-controlled trial. Am J Hematol. 2002;70(3):191-194. 
https://doi.org/10.1002/ajh.10119

7.	 Kennedy LD, Case LD, Hurd DD, Cruz JM, Pomper GJ. A prospective, random-
ized, double-blind controlled trial of acetaminophen and diphenhydramine 
pretransfusion medication versus placebo for the prevention of transfusion 
reactions. Transfusion. 2008;48(11):2285-2291. https://doi.org/10.1111/j.1537-
2995.2008.01858.x

8.	 Rujkijyanont P, Monsereenusorn C, Manoonphol P, Traivaree C. Efficacy of oral 
acetaminophen and intravenous chlorpheniramine maleate versus placebo 
to prevent red cell transfusion reactions in children and adolescent with thal-

assemia: a prospective, randomized, double-blind controlled trial. Anemia. 
2018;2018:9492303. https://doi.org/10.1155/2018/9492303

9.	 By the American Geriatrics Society Beers Criteria Update Expert Panel. Amer-
ican Geriatrics Society 2015 Updated Beers Criteria for potentially inappropri-
ate medication use in older adults. J Am Geriatr Soc. 2015;63(11):2227-2246. 
https://doi.org/10.1111/jgs.13702

10.	 Pagano MB, Katchatag BL, Khoobyari S, et al. Evaluating safety and cost-ef-
fectiveness of platelets stored in additive solution (PAS-F) as a hemolysis 
risk mitigation strategy. Transfusion. 2019;59(4):1246-1251. https://doi.
org/10.1111/trf.15138

11.	 King KE, Shirey RS, Thoman SK, Bensen-Kennedy D, Tanz WS, Ness PM. 
Universal leukoreduction decreases the incidence of febrile nonhemolytic 
transfusion reactions to RBCs. Transfusion. 2004;44(1):25-29. https://doi.org/ 
10.1046/j.0041-1132.2004.00609.x

12.	 Weisberg SP, Staley EM, Williams LA 3rd, et al. Survey on transfusion-transmit-
ted cytomegalovirus and cytomegalovirus disease mitigation. Arch Pathol Lab 
Med. 2017;141(12):1705-1711. https://doi.org/10.5858/arpa.2016-0461-OA

13.	 Tobian AA, Savage WJ, Tisch DJ, Thoman S, King KE, Ness PM. Prevention of 
allergic transfusion reactions to platelets and red blood cells through plasma 
reduction. Transfusion. 2011;51(8):1676-1683. https://doi.org/10.1111/j.1537-
2995.2010.03008.x

14.	 Veeraputhiran M, Ware J, Dent J, et al. A comparison of washed and vol-
ume-reduced platelets with respect to platelet activation, aggregation, 
and plasma protein removal. Transfusion. 2011;51(5):1030-1036. https://doi.
org/10.1111/j.1537-2995.2010.02897.x

15.	 Corean J, Al-Tigar R, Pysher T, Blaylock R, Metcalf RA. Quality improvement 
after multiple fatal transfusion-transmitted bacterial infections. Am J Clin 
Pathol. 2018;149(4):293-299. https://doi.org/10.1111/j.1537-2995.2010.02897.x


