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Fig. 5. Representative hematoxylin-and-eosin-stained swine lung sections from
healthy lung (A); Arm 1, LPS + 4G8 0.3 mg/kg BW (B); Arm 2, LPS + 4G8 1.0 mg/kg
BW (C); Arm 3, NS + 4G8 1.0 mg/kg BW (D); Arm 4, LPS + K-14 1.0 mg/kg BW (E); and
Arm 5, NS + K-14 1.0 mg/kg BW (F) are shown. Deposition of MoAb was detected
along the alveolar wall in Arm 2 (G) and Arm 3 (H). Immunofluorescence staining
using the serial sections of lung specimens revealed the localization of 4G8 antibody
on the surface of neutrophils and macrophages as well as on vascular endothelial
cells and alveolar epithelial cells in Arm 2 (1, J).
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considering that lung injury could be
prevented in one out of the three pigs in
which the experiments succeeded, it
can be suggested that neutrophils trig-
gered by 4G8 may play a role in enhanc-
ing lung inflammation,

Hence, the advantages of our swine
model can be summarized as follows: 1)
many data exist in the literature about
lung injury in pigs; 2) physiologic moni-
toring, including chest X-ray imaging,
can be easily conducted; and 3) the
clinical conditions can be monitored for
many hours, allowing the investigation
of potential preventive or therapeutic
interventions.

This model, however, also has some
limitations. First, the pigs were anesthe-
tized under mechanical ventilation,
which might modify the susceptibility to
lung injury. Mechanical ventilation by
itself may cause lung injury. Large tidal
volumes seem to act synergistically with
high-titer antibodies for the develop-
ment of TRALL*# In our study, a mod-
erate tidal volume (10 mL/kg), which is
equivalent to approximately 6 mL/kg in
humans considering that the volumes of
head and extremities of pigs are much
smaller than humans, was applied and
no apparent deterioration of the respi-
ratory status was observed in the
control group. The deterioration of the
respiratory function in the group receiv-
ing both the LPS and the anti-SLA MoAb
seemed to be rather dependent on the
amount (titer) of antibody than on
the mechanical ventilation settings.
Second, the reactivity and homeostasis
of the anti-SLA MoAb might be different
from naturally occurring allogeneic
anti-HLA involved in the pathogenesis
of human TRALIL Animal models of
TRALI using naturally occurring anti-
bodies against MHCs or human HLAs
are limited. Sachs and coworkers® first
developed an ex vivo rat lung model of
TRALI using human plasma containing
an anti-HLA Class II antibody, human
monocytes, and neutrophils with
cognate antigens, which accordingly
confirmed our previous in vitro obser-
vation.?® However, no models have been
developed using natural anti-MHC or
anti-human HLA Class I antibodies.



SWINE MODEL OF TRALI

A 0 30 60 S0 120 150 180 210 240 min
LPS 4G8 Antibody 1.0mg/kg
==
800 0 < /,‘““'
. i
800 * \
400 ~
260
0
P/IF ratio
B 0 30 60 80 120 150 180 210 240 min 0 30 &0 90 120 150 180 210 240 min
LPS 4G8 Antibody 1.0mafkg LPS 4G8 Antibody 1.0mg/kg
X 10, EEE RS X10Yy RS ARSI
8.00 400
£.00 300
4.00 200
b2
200 4o 100 e
"«,' g g e
0.00 [+
WBCs PLTs
C 0 30 60 80 120 150 180 210 240 min 0 30 &0 90 120 150 180 210 240 min
LPS 4G8 Antibody 1.0mg/kg LPS 4GB Antibody 1.0mg/kg
] BRI [
mroHg mmHg
160 80
120 _— \\\\ ) /-——/
el L e SRLII 40
i ""M..u..".nn-..., R Sregeertt” T
0 20 iyl T = S»
‘r
/
[y} 0
sBP mPAP
0 30 60 90 120 150 180 210 240 min g 30 60 30 120 150 180 210 240 min
LPS 4G8 Antibody 1.0mg/kg LPS 4G8 Antibody 1.0mg/kg
PO - B iy, R
150 § P
M N ‘)’\\/ \
4 x S
- - 2 N
100 W i el o N e f.«":-.”, (g —
hﬁ"?‘;““~~----:.‘:k.«:~--—.&, 3 (e N o
sesrrtonna, o therinan. Ceppert” '-,.
50 2
1
o o -
HR CO

Fig. 6. Neutrophil depletion by infusion of cyclophosphamide 4 days before the experiment. P/F ratio (A); WBC count and PLT
count (B); systolic blood pressure (sBP), mean pulmonary artery pressure (mPAP), heart rate (HR), and cardiac output (CO; C)
every 30 minutes are plotted, where each line chart represents each pig.

Volume 54, December 2014 TRANSFUSION 3105



OKAZAKI ET AL.

Third, inhaled anesthetic agent such as isofluorane and its
derivatives inhibit neutrophil function, which might affect
the result of this experiment. Precise mechanisms of this
model will be explored using only IV anesthetic agents.

TRALI caused by anti-HLA is generally considered
more severe than nonimmune TRALI Although the male-
predominant plasma strategy has been effective for pre-
venting antibody-mediated TRALI in some countries,
almost no measurement has been implemented for
nonimmune TRALI and strategy to minimize the residual
risk of TRALI should be implemented in the future. More-
over, there has been almost no evidence about the effec-
tiveness of HLA antibody screening for the prevention of
TRALI caused by PLT products. Because a small number of
cases of TRALI caused by female-derived blood products
has been reported even in the countries where the male-
predominant plasma strategy is implemented, we still
need to struggle with TRALI that already occurred. Hence,
a large-animal model of antibody-mediated TRALI will be
still useful for developing treatment options, and also
models of other acute lung injuries, for which effective
treatments have not been developed so far.

A recent large-scale study of TRALI revealed that
strong anti-HLA Class II, but not Class I, antibodies are
among the risk factors of TRALL?® Our previous study also
revealed that the strength of anti-HLA, either Class I or
Class I, is associated with the development of TRALL The
much higher diversity of HLA Class I antibodies than Class
IT antibodies in terms of specificity, might have decreased
the TRALI risk of HLA Class I antibodies in their study;
however, no significant difference in the clinical features
of TRALI caused by either HLA Class I or HLA Class II
antibody has been reported.

Large-animal models, in which the clinical course can
be followed with accurate measurements of physiologic
variables, are important for the development of effective
therapeutic strategies for antibody-mediated TRALI, until
the optimal preventive measures are implemented in the
near future.
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NATIONWIDE QUESTIONNAIRE SURVEY OF TRANSFUSION MEDICINE IN
FISCAL YEAR 2013

Asashi Tanaka", Shigeyoshi Makino”, Shuichi Kino®, Junichi Kitazawa", Hirokazu Tsuno®,
Kimitaka Sagawa", Koki Takahashi” and Makoto Handa"

UDepartment of Transfusion Medicine, Tokyo Medical University Hachioji Medical Center
?Department of Transfusion Medicine, Toranomon Hospital

Papanese Red Cross Hokkaido Block Blood Center

"Division of Blood Transfusion, Kuroishi General Hospital

“Department of Transfusion Medical and Immunohematology, the University of Tokyo Hospital
“Japanese Red Cross Fukuoka Blood Center

"Blood Service Board of Management, The Japanese Red Cross Society

®Center for Transfusion Medicine and Cell Therapy, Keio University Hospital

Abstract:

In the survey conducted in 2013, among the 11,015 Japanese institutions receiving blood supply from the Japa-
nese Red Cross Blood Center (JRCBC), the 4,894 institutions, which responded to the questionnaire, were enrolled.
Blood management systems such as a unified management system were developed in Japan from 2005 through 2008.
However, no significant improvement in efficiency of blood management has been observed since their implementa-
tion. In cases of small institutions (less than 300 beds), only 60% were able to implement a system. Nurses authorized
by the Japan Society of Transfusion Medicine and Cell Therapy were present in only 32.7% of large institutions (more
than 500 beds) and in only 4.7 % of all institutions. The modifications regarding the requirements of facilities resulted
in a large increase in the number of institutions which were able to establish criteria for obtaining hospital fees for
transfusion management. In fact, the acquisition rate of hospital fees increased from 49.7% (2011) to 838.5% (2013) in
medium to large institutions (more than 300 beds). Moreover, the introduction of a computer system to transfusion
practice has increased gradually over the past 5 years, including implementation of a bar code-based identification
system. Compared with fiscal year 2012, the numbers of blood products used according to the number of beds in fiscal
year 2013 have changed as follows: Red blood cells and fresh frozen plasma, almost unchanged; platelet products,
slightly increased; human albumin products, slightly decreased; intravenous immunoglobulin, increased; autologous
blood products, decreased. There was no significant difference in the rates of adherence to the national guidelines of
each blood product (77 %-80%). Taken together, these observations suggest the importance of promoting the estab-
lishment of a blood management system in small institutions and to facilitating the appropriate use of blood products.

Keywords:
nationwide questionnaire survey on transfusion medicine, transfusion management system,
appropriate blood transfusion
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