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a  b  s  t  r  a  c  t

Background:  Premedication  before  transfusion  is  commonly  administered  in  clinical  practice  despite  a
lack of  evidence  for its efficacy.  The  aim  of  this  study  was  to clarify  the  status  of  premedication  and
evaluate  expert  opinions  regarding  its  use in  Japanese  medical  institutions.
Method:  Between  May  and  July  2016,  we  conducted  a questionnaire  survey  on  premedication  before
transfusion  in  252  medical  institutes  that  were  certified  by an  academic  society  or  employed  transfusion
experts.
Results:  A total  of  141  institutes  (54.2%)  responded,  and  hematologists  (n = 113)  comprised  the  most
frequent  respondents.  The  purpose  of premedication  was  to prevent  urticaria,  pruritus,  and  fever,  and
washed  blood  products  were  used  for anaphylactic  shock  or refractory  transfusion  reactions  before.  Drugs
for premedication  were  intravenously  administered  either  just  before  or 30 min  before  transfusion.  Both
inpatients  and outpatients  were  premedicated  in  a similar  manner,  and  institutional  guidelines  were
not  established.  More  than  half of the experts  recognized  premedication  as  efficient  and  necessary,  and
premedication  for previous  transfusion  reactions  was  frequently  implemented,  particularly  for  platelet
transfusion  or in patients  with  hematological  diseases.  Some  institutions  administered  one or  more  drugs

for premedication  from  the  first  transfusion.  Antihistamines  and  hydrocortisone  were  the most  frequently
used  as premedication.
Conclusion:  Our  study  reports  the current  status  of  premedication  for transfusion  in  Japan.  Antihistamines
and  hydrocortisone  were  most  commonly  used  for premedication  despite  a lack  of  evidence  of  their  use.
These findings  may  help  clarify  the  indications  for premedication  and  the use  of  washed  blood  products.

©  2017  Elsevier  Ltd. All  rights  reserved.
. Introduction
Please cite this article in press as: Fujiwara S-i, et al. A national surv
Apheresis Sci (2017), http://dx.doi.org/10.1016/j.transci.2017.07.024

Transfusion-related adverse effects are classified into hemolytic
r non-hemolytic reactions, and the latter can be further classi-
ed into immunological or non-immunological reactions. Among

∗ Corresponding author at: Division of Hematology, Jich Medical University Hos-
ital, 3311−1 Yakushiji, Shimotsuke, Tochigi 329−0498, Japan.

E-mail address: sfujiwar@jichi.ac.jp (S.-i. Fujiwara).

ttp://dx.doi.org/10.1016/j.transci.2017.07.024
473-0502/© 2017 Elsevier Ltd. All rights reserved.
these reactions, non-hemolytic immunological reactions such as
fever and allergic reactions account for the majority of transfu-
sion reactions [1]. It is generally accepted that leukocyte reduction
in transfusion products alleviates immunological reactions [2].
In Japan, the Japanese Red Cross Society performs prestorage
leukoreduction on red blood cell and platelet product. However,
ey of premedication for transfusion reactions in Japan. Transfus

non-hemolytic reactions to leukoreduced transfusion have been
still reported [3]. The removal of plasma from platelets via washing
or replacing is also reportedly effective for reducing immunologi-
cal reactions [4]. Considering the cost and effort of producing these

dx.doi.org/10.1016/j.transci.2017.07.024
dx.doi.org/10.1016/j.transci.2017.07.024
http://www.sciencedirect.com/science/journal/14730502
http://www.elsevier.com/locate/transci
mailto:sfujiwar@jichi.ac.jp
dx.doi.org/10.1016/j.transci.2017.07.024
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Fig. 1. (A) Primary and secondary premedication rates according to transfusion
products and underlying diseases. (B) The rates of drugs used as premedication
according to transfusion products and underlying diseases. The light gray and heavy
ARTICLERASCI-2242; No. of Pages 5
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anipulated blood products, guidelines advocate that washed or
eplaced platelets be used in only patients who experience serious
dverse reactions such as anaphylactic shock or more than two or
hree adverse reactions to transfusion [5].

In daily practice, premedication with various drugs is widely
onducted to prevent transfusion reactions, but the effectiveness of
his approach remains uncertain. Systematic review including ran-
omized studies showed that premedication with acetaminophen
nd diphenhydramine was not superior to placebo in the preven-
ion of transfusion reactions [6–8]. Furthermore, the results of some
etrospective studies on premedication have been controversial
9–11]. Although evidence-based medicine has become common,
uidelines for premedication have not been established and the
se of premedication has not been investigated to date in Japan.
he aim of this study was to clarify the current status of premed-

cation and evaluate expert opinions regarding its use in Japanese
edical institutions.

. Material and methods

A nationwide survey was conducted between May  and July
016. Eligible institutions were those that were certified by the

apan Society of Transfusion Medicine and Cell Therapy or those
hat employed certified transfusion experts (doctors, medical tech-
ologists, or nurses). Questionnaires were sent to the director of
he blood transfusion department at each institution. The ques-
ions used in the survey were designed to obtain information about
he institutional policy, clinical practice, and specific protocols
or premedication (Fig. 2). In this study, primary premedication

as defined as premedication from the first transfusion regard-
ess of patient history of transfusion reactions, and secondary
remedication was defined as premedication implemented after
ny transfusion reaction. The differences in categorized features
etween two groups were compared using the Fisher’s exact test.
his study was approved by the Bioethics Committee for Clinical
esearch, Jichi Medical University and the Japan Society of Trans-

usion Medicine and Cell Therapy.

. Results

The response rate was 54.2% (141 of 260 institutions). Responses
ere obtained from hematologists (n = 113), physicians (n = 31),

urgeons (n = 26), oncologists (n = 6), gynecologists (n = 7), pedia-
ricians (n = 12), emergency physicians (n = 5), and other medical
octors (n = 13).

Signs and symptoms that would be prevented by premedication
ere urticaria (89.2%), pruritus (66.9%), fever (56.8%), chills (36.7%),

espiratory distress (30.2%), anaphylactic shock (30.2%), hypoten-
ion (22.3%), transfusion-related acute lung injury (TRALI) (5%),
nd transfusion-associated circulatory overload (TACO) (0.7%).
he purpose of premedication was most frequently reported to
e the prevention of mild immunological reactions, including
rticari, pruritus, fever, and less frequently the prevention of severe

mmunological reactions, such as anaphylactic shock and TRALI.
If premedication was ineffective, the following options were

mplemented: additional premedication (65.9%), washed blood
roducts (55.1%), a different premedication (47.8%) or no change
8.7%). Washed platelets were considered to be indicated for
atients with serious side effects such as anaphylactic shock
76.8%), a median of 2 (range, 1–10) transfusion reactions that could
ot be prevented with premedication (54.3%), a median of 2 (range,
Please cite this article in press as: Fujiwara S-i, et al. A national surv
Apheresis Sci (2017), http://dx.doi.org/10.1016/j.transci.2017.07.024

–5) transfusion reactions (27.5%) and history of allergy (5.8%).
Drugs for premedication were administered intravenously

79.0%), orally (7%), subcutaneously (0%), intramuscularly (0%),
r through other routes (14%). The timing of administration was
gray  bars indicate non-hematological and hematological disease, respectively.
RBC,  red blood cell; FFP, fresh frozen plasma; PC, platelet concentrate.

just before (52.2%), 30 min  before (45.5%), or one hour before
transfusion (2%). The same drugs were used as premedication for
outpatients and inpatients in 94% of the institutions. Guidelines for
premedication had been prepared in 4% of the institutions and not
in 89.1%.

The respondents regarded premedication as very effective
(2.8%), effective (65.2%), neither (29.1%), ineffective (2.8%), or very
ineffective (0%) for efficacy and very necessary (5%) and neces-
sary (51.8%), neither (38.1%), unnecessary (5%), or very unnecessary
(0%) for necessity. There was  a significant difference in the ratio of
responders who  regarded premedication as very efficient/efficient
according to a specialty (hematologist vs. non-hematologist, 70.8
vs. 47.7%; P = 0.0013) but not according to the institute (university
hospital vs. medical center/general hospital), sex (men vs. women),
or district (east vs. west Japan) (66 vs. 69.1%, P = 0.7; 61 vs. 56%,
P = 0.66; and 69.3 vs. 65%; P = 0.69, respectively). Similarly, the
ratio of responders who  regarded premedication as very neces-
sary/necessary differed according to specialty but not according
to the institute, sex, or district (61.6 vs. 39.8%, P = 0.00272; 63.8
vs. 53.2%, P = 0.28; 50.7 vs. 48%, P = 0.83; and 55.6 vs. 60, P = 0.71,
respectively).

Primary premedication was implemented at 5.1% of institutions
for transfusions of red blood cells (RBCs), 21.2% for platelet con-
centrate (PC), and 10.9% for fresh frozen plasma (FFP) in patients
with hematological diseases and at 3.3% for RBCs, 6.5% for PC, and
4.6% for FFP in patients with non-hematological diseases. Primary
premedication for PC and FFP transfusion was  significantly more
frequent in patients with hematological diseases than that in those
with non-hematological diseases (P < 0.001 and P = 0.0485, respec-
tively; Fig. 1A). Although the reason for primary medication was
not investigated in this survey, there was no significant difference
in the signs and symptoms that may  be prevented by premedication
between institutes that implemented any primary premedication
(n = 36) and those that did not (n = 105).

Secondary premedication was  implemented at 62.6% of insti-
tutions for RBCs, 87.3% for PC, and 73% for FFP in patients with
hematological diseases and at 48.9% for RBCs, 53.2% for PC, and
47.8% for FFP in patients with non-hematological disease. For
all transfusion products, secondary premedication was  signifi-
cantly more frequent in patients with hematological diseases
compared with that in those with non-hematological diseases
(RBCs, P = 0.0341; PC, P < 0.001; FFP, P < 0.001; Fig. 1A).
ey of premedication for transfusion reactions in Japan. Transfus

Either antihistamine or steroids was used for premedication
regardless of underlying diseases or transfusion products (Fig. 1B;
Table 1). Antihistamines were used at 71.6% of institutions for the

dx.doi.org/10.1016/j.transci.2017.07.024
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Table  1
Primary and secondary premedication rates according to transfusion products and administered drugs.

RBC PC FFP

Acetaminophen Primary premedication 0% 0.3% 0.3%
Secondary premedication 3.4% 1.6% 1.2%

Antihistamines Primary premedication 2.7% 9.7% 5.9%
Secondary premedication 36.3% 45.5% 38%

Steroids Primary premedication 1.4% 7.2% 1.7%
39.7%
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Secondary premedication 

BC, red blood cell; FFP, fresh frozen plasma; PC, platelet concentrate.

ransfusion of RBCs, 71.8% for PC, and 68.2% for FFP in patients
ith hematological disease and at 70.9% for RBCs, 64.1% for PC,

nd 75.3% for FFP in patients with non-hematological diseases.
ntihistamines included chlorpheniramine, hydroxyzine, diphen-
ydramine, olopatadine, epinastine, fexofenadine, and bepotastine.
mong antihistamines, chlorpheniramine was most frequently
sed. Hydrocortisone was used at 63.7% of institutions for trans-

usions of RBCs, 73.3% for PC, and 70% for FFP in patients with
ematological disease, and at 59.5% for RBCs, 62.4% for PC, and
2.3% for FFP in patients with non-hematological diseases. Glu-
ocorticoids other than hydrocortisone were rarely used for the
revention of any transfusions.

. Discussion

The results of this study demonstrated that, although primary
remedication was infrequent in Japanese medical institutes, sec-
ndary premedication was frequently implemented, particularly in
atients with hematological diseases and for platelet transfusion.
ntihistamine or hydrocortisone was mainly used for the preven-

ion of transfusion reactions together with all transfusion products.
It is uncertain whether the clinical practice of premedication

as changed after the publication of negative results in ran-
omized studies. A national survey of 87 Canadian institutions
howed that up to 25% of RBC or PC transfusions in pediatric
atients were accompanied by premedication [12]. Another obser-
ational retrospective study in Canada showed that the frequency
f premedication with antihistamines was 1.2% (3 of 258 patients)
13]. Compared with the data in these reports, the frequency
f secondary premedication in Japanese institutions was  high,
anging from approximately 50% to 80%. This difference may  be
xplained by that most Japanese transfusion specialists regarded
remedication as very effective or effective and very necessary
r necessary. Furthermore, the frequency of transfusion-related
dverse reactions has been reported to be higher in Japan than in
oreign countries [14,15]. This may  be because all adverse reac-
ions, including milder reactions that are less easily identified in
ther hemovigilance systems, are reported by the strict observa-
ion of patients during and after transfusions [14]. The difference
n recognizing transfusion reactions may  be related to the frequent
mplementation of premedication in Japan.

The significance of premedication may  vary according to
ransfusion products, underlying diseases, adverse event types,

edications used, or alternative precautions. In this study, differ-
nces were observed in the frequency of premedication according
o transfusion products or underlying diseases. The secondary
remedication rate with PC transfusions in patients with hema-
ological disease reached 87.3%, whereas that with RBCs and FFP
or patients with non-hematological disease was less than 50%. It is
peculated that patients with hematological diseases were likely to
ave transfusion reactions owing to frequent transfusions and thus
Please cite this article in press as: Fujiwara S-i, et al. A national surv
Apheresis Sci (2017), http://dx.doi.org/10.1016/j.transci.2017.07.024

ere more often premedicated than those with non-hematological
isease.

Regarding the drugs used for premedication, the infrequent
se of acetaminophen or diphenhydramine in most institutes may
 52.5% 44.6%

result from the negative results of randomized trials (7). Antihis-
tamine or hydrocortisone was used in more than 60% of institutions
for the prevention of transfusion reactions. Among antihistamines,
chlorpheniramine was  used most frequently, i.e., in approximately
half of the surveyed institutes. This result may be explained by
that most responders was  inclined to use intravenous premedi-
cation and, unlike other antihistamines, chlorpheniramine can be
administered intravenously. Chlorpheniramine is widely used in
daily practice for allergic reactions other than transfusion reac-
tions, for example drug eruption and dermatitis. On the other
hand, few published studies have evaluated the efficacy of steroids
as premedication for transfusion reactions. Hydrocortisone was
likely used most frequently owing to its immediate effect, whereas
steroids other than hydrocortisone were used only rarely. Given
its relatively strong anti-inflammatory effect compared with that
of antihistamines, hydrocortisone may  be selected for moderate to
severe transfusion reactions that cannot be prevented by antihis-
tamines.

The main purpose of premedication was  to prevent urticaria,
pruritus, or fever. Despite a lack of evidence for prevention of
such symptoms with antihistamines [8], premedication with anti-
histamines or hydrocortisone may  be conducted to relieve these
mild allergic reactions. The rate of prophylactic administration for
severe reactions such as anaphylactic shock was  low. The results
of this survey suggest that washed blood products are considered
appropriate for these life-threatening transfusion reactions.

In 2008, the Japanese Society of Transfusion Medicine and Cell
Transfusion issued guidelines for the use of washed and replaced
platelets [5]. In our survey, only half of the respondents answered
that they used washed platelets when serious transfusion reactions
with ineffective premedication occurred. This choice appears to be
affected by the fact that additional labors and costs are required
for producing washed platelets in the transfusion division of a hos-
pital. In September 2016, after the completion of our survey, the
Japanese Red Cross Society began providing washed platelets as
approved blood component. Due to the lack of clinical trials of
washed platelets, the price of the new products and the usual prod-
ucts are same. Because both platelet products can now be used in
all institutions, occasions of premedication before platelet transfu-
sions will decrease, and the purpose of premedication will change.

In this survey, premedication protocols did not differ between
inpatients and outpatients at more than 90% of institutions. First-
generation antihistamines such as chlorpheniramine can easily
cross the blood–brain barrier and cause central nervous system
symptoms such as dizziness and cognitive impairment. Therefore,
antihistamines are considered inappropriate for outpatients who
need to drive home. Compared with the care of inpatients, in the
clinical setting for outpatients, in which time is limited, the dis-
continuation of transfusion owing to adverse events is a crucial
issue. It is desirable to tailor premedication protocols based on the
clinical settings. However, the results of our survey showed that
ey of premedication for transfusion reactions in Japan. Transfus

premedication guidelines have not been prepared in approximately
90% of institutions. Some foreign single-institutions proposed the
algorithm for premedication according to degree of adverse events
and treatment responses [16,17]. In the context of evidence-based

dx.doi.org/10.1016/j.transci.2017.07.024
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Fig. 2. Questionnaire regarding premedication for transfusion reactions. Fig. 2. (continued)
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edicine and patient-specific approaches, premedication guide-
ines need to be developed in Japan.

This study had several limitations. First, this survey obtained
nformation on institution policy primarily from directors. Because
remedication guidelines had not been prepared, the opinions
nd practices of doctors within the same institution may  have
aried. Second, the design of the multiple-choice survey did not
robe rationales for the use of hydrocortisone or antihistamines as
remedication. Third, respondent recognition of evidence for pre-
edication was not evaluated, although the survey was  conducted
ith the assumption that responders understood it. This recog-

ition rate would be useful information for interpreting survey
esponses to questions on the efficacy and necessary of premed-
cation.

In conclusion, this study is the first to determine the current
tatus of premedication in Japan using a national survey. Transfu-
ion experts considered premedication as efficacy and necessary
nd the frequency of premedication for patients with previous
ransfusion reactions was high. Premedication practices varied
ccording to transfusion products and underlying diseases. There is
ot enough evidence of the prophylactic administration of antihis-
amines and hydrocortisone as premedication in this survey. As a
outine institutional protocol, universal premedication of all trans-
usion products should be avoided. According to the severity of
eactions and response to treatment, antihistamines, steroids, and
educed/washed PC need to be appropriately used. Further stud-
es are required to validate an optimal transfusion premedication
ractice.
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