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Haemovigilance system of Japanese Red Cross Society

The haemovigilance system is defined as a set of
surveillance procedures intended to identify and prevent
further transfusion-related adverse effects from blood
collections, through testing, processing, distribution, up
to follow-up of recipients by analysing and evaluating
the causes, and to conduct appropriate safety measures.
The Japanese Red Cross Society (hereinafter referred
to as “JRCS”) has addressed donor adverse reactions,
transfusion-transmitted infections (hereinafter referred to as
“TTIs”) and transfusion-related adverse reactions since the
start of the blood service, by having specified an internal
procedure for reporting donor adverse reactions in 1982,
and by deploying medical representatives (hereinafter
referred to as “MRs”) in all JRC blood centers across
Japan in 1983 to deal with the problems of transfusion-
related adverse reactions and infections. In the meantime,
JRCS has also introduced the tests of donated blood for
hepatitis and HIV markers as a measure against TTI, and
established a nationwide integrated system to collect and
analyse information on transfusion-related adverse reactions
and infections in 1993. In addition, a specimen storage
system of storing aliquot of all donated blood for analysis
for 11 years started in 1996. This specimen storage enabled
investigation of blood components for transfusion mainly
related to TTIs to confirm the causal relationship between
TTIs and transfusion, in addition to being useful for further
studies of newly emerging adverse reactions and infections.
Furthermore, the expired repository samples could be used
for research and development in accordance with the policy
described in the PFSB Notification No. 0801-1 “Guideline
on the use of donated blood in R&D” issued by the Director
of Pharmaceutical and Food Safety Bureau of the Ministry
of Health, Labour and Welfare on August 1, 2012. The
appropriateness of their use in R&D should be evaluated
by the Steering Committee for Blood Services of the
Pharmaceutical Affairs and Food Sanitation Council under
the Ministry of Health, Labour and Welfare.

On the other hand, blood components for transfusion
are categorized as “prescription drugs” in Japan. Based
on the revision of the Pharmaceutical Affairs Law on
November 25, 2014, they have since been regulated by the
“Pharmaceuticals and Medical Device Act (PMD Act).”
JRCS has the marketing approval for such blood components
for transfusion same as for other prescription drugs. JRCS is
the only body that is authorized to collect and supply blood
and blood components for transfusion in Japan. In addition,
JRCS provides source plasma to domestic manufacturers of

plasma derivatives. For the manufacturing and distribution
of blood and blood components for transfusion prepared
from donated blood, JRCS observes the PMD Act and its
Enforcement Regulations, the “Ministerial Ordinance on
Standards for Manufacturing Control and Quality Control
for Drugs and Quasi-drugs, Good Manufacturing Practice
(GMP),” and the “Ministerial Ordinance on Standards
for Quality Assurance for Drugs, Quasi-drugs, Cosmetics
and Regenerative Medicine Products, Good Quality
Practice (GQP).” Concerning the necessary post-marketing
measures, based on the “Ministerial Ordinance on Standards
for Post-Marketing Safety Assurance for Drug, Quasi-drugs,
Cosmetics, Medical Devices and Regenerative Medicine
Products; Goop Vigilance Practice (GVP)”, the Blood
Service Headquarters (as marketing authorization holders,
including the General Safety Management Division), each
blood center and the Central Blood Institute (both are part
of the Safety Implementation Division) cooperate to take
necessary measures. MRs deployed at each blood center are
responsible to collect information of adverse reactions and/
or TTls and to provide information on blood components to
health care professionals. The General Safety Management
Division is responsible to analyse and evaluate the
information. It also reports severe cases of transfusion-
related adverse reactions and TTIs to the Pharmaceutical
and Medical Devices Agency (hereinafter referred to as
“PMDA”) in accordance with the PMD Act and conducts
a series of activities including management of basic data
on safety measures, withdrawal of inappropriate blood
components, and revision of package inserts (Precautions).
Additionally, the JRCS conducts epidemiological studies
for blood safety, and reports the results to the Steering
Committee for Blood Services and/or the Safety Technology
Research Committee, the Pharmaceutical Affairs and Food
Sanitation Council under the Ministry of Health, Labour and
Welfare, contributing to the government to establish safety
measures for blood components for transfusion.

The pharmacovigilance system applies to prescription
drugs. The WHO defines pharmacovigilance as the
“science and activities relating to the detection, assessment,
understanding and prevention of adverse effects or any other
drug-related problems,” which is in close agreement with the
post-marketing safety assurance activities stipulated by the
GVP Ordinance in Japan. In addition, the ICH (International
Conference on Harmonisation of Technical Requirements
for Registration of Pharmaceuticals for Human Use)
developed the E2E Guideline, “Pharmacovigilance
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Planning,” which has been implemented since 2005,
in parallel with complete enforcement of the amended
Pharmaceutical Affairs Law in April 2005. Thus observation
of the Ordinances of GQP and GVP became the licensing
requirements forMarketing Authorization Holders.

It seems that the concept of “haemovigilance” developed
in Western countries, where blood and blood components
for transfusion are mostly regulated separately from
prescription drugs, and a safety monitoring system for
blood and blood components for transfusion has to be
prepared separately from that for prescription drugs. On the
other hand, as blood and blood components for transfusion
are categorized as prescription drugs in Japan, the same
pharmacovigilance as for prescription drugs is applied to
blood and blood components for transfusion. Therefore,
the haemovigilance system in Japan is similar to the
pharmacovigilance system, which is the significant feature.

1. Reports on adverse reactions and TTls

Figure 1 shows the number of case reports of transfusion-
related adverse reactions and infectious diseases which were
reported by medical institutions between 2006 and 2015.
Note that cases assessed as unrelated to transfusion are

0 200 400 600 800

2006 1,591

1,000 1,200 1,400 1,600

included.

In 2015, the JRCS received 1,563 case reports of adverse
reactions (1,533 cases were classified as non-hemolytic
adverse reactions, 28 as hemolytic adverse reactions, and
2 as suspected transfusion associated GVHD), and 93 case
reports of suspected TTIs by medical institutions across
Japan. Severe cases which were evaluated by reporting
physicians and/or the JRCS were submitted as individual
case safety reports (ICSRs) to the PMDA in accordance
with the Pharmaceuticals and Medical Device Act. (The
breakdown of the ICSRs is 773* non-hemolytic adverse
reactions, 18* hemolytic adverse reactions, and 93*
infections.) Some cases of adverse reactions that have
not been reported voluntarily to the JRCS by medical
institutions may be presented in the literature and/or at
academic conferences, and when JRCS obtains such
information, JRCS additionally investigates the concerned
medical institutions regarding the severity. (see “3
Information about individual cases of transfusion adverse
reactions and TTIs obtained from the literature or academic
conference”).

*Note that some cases included multiple categories were overlapped, eg,
one case had non-hemolytic and hemolytic reactions.
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Figure 1. Changes in the number of voluntary reports of transfusion-related adverse reactions and infectious diseases*
*Excluded cases that were obtained from the literature or academic conference.



1) Transfusion-related adverse reactions

(1) Non-hemolytic adverse reactions

Table 1 shows the number of cases reported as non-
hemolytic adverse reactions by medical institutions between
2006 and 2015. Figure 2 shows the breakdown of adverse
reactions by symptom reported in 2015. Figure 3 shows the
breakdown of cases evaluated as severe adverse reactions
and the annual changes in number of severe and non-
severe adverse reactions. The cases of TRALI (transfusion-
related acute lung injury) and TACO (transfusion-associated
circulatory overload) were included under dyspnea.
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Figure 2. Breakdown of reported cases of non-hemolytic
adverse reactions in 2015
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Figure 3. Breakdown of cases evaluated as severe non-hemolytic adverse reactions* in 2015 and annual changes in

number of severe and non-severe cases

*severe cases: cases reported as severe adverse reactions by reporting physicians, and/or cases evaluated as severe according to the symptoms by

JRCS although the case was reported as non-severe.

Table 1. The number of reported cases of non-hemolytic adverse reactions by symptom

symptom Year 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Urticaria 529 | 578 | 535 [ 523 | 612 | 606 | 572 | 608 | 468 | 458
Febrile reactions 238 | 197 | 157 | 176 | 175 | 140 | 190 | 174 | 149 | 175
Anaphylactic Shock 246 | 293 | 269 | 280 | 253 | 275 | 242 | 218 | 277 | 305
Anaphylaxis 173 | 155 | 152 | 128 | 117 | 129 | 156 | 110 | 245 | 245
Hypotension 62 47 57 62 70 78 90 92 74 67
Dyspnea’! 245 | 217 | 224 | 231 | 219 | 232 | 229 | 248 | 189 | 214
Others 98 | 139 | 150 | 141 | 129 | 135 | 116 | 65 | 49 | 69
Excluded? 0 0 0 0 4 2 0 0 0 0
Total 1591 | 1626 | 1544 | 1541 | 1579 | 1597 | 1595 | 1515 | 1451 | 1533

*1 TRALI, possible-TRALI and TACO cases are included in dyspnea.

*2 Cases excluded that were evaluated as being unrelated to transfusion by reporting physitians afterwards.
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Evaluation of TRALI and TACO cases

Cases reported as suspected cases of TRALI or TACO by
medical institutions and cases suspected to be TRALI or
TACO based on symptoms of dyspnea were evaluated using
the TRALI diagnostic criteria/ TACO assessment criteria.

Figure 4 shows the flowchart of evaluation of cases with
suspected TRALI or TACO and the number of cases in
2015.

Non-hemolytic transfusion reaction reported to JRCS : 1,533 cases

Reported as
suspected TRALI ;1};
cases'!

Dyspnea and/or decreased
SpO, cases with bilateral
infiltrates on chest

Reported as
suspected TACO
cases’3

radiograph™?

S

NS 4 vy
178 cases 9 cases
TACO
TRA'—! assessment
evaluation 92 + 9%
178 cases cases
TRALI p-TRALI / Other than TRALI\ TACO Others
7 cases 6 cases TN 61 + 2% 31 + 7%
Cardiac
billnoaan; cases cases
edema
92 cases )
B
Others
73 cases

\_Jj

*1 Of the reported cases of non-hemolytic adverse reactions, cases reported to the JRCS as “suspected TRALI” by medical institutions.

*2 Of the reported cases of non-hemolytic adverse reactions, cases reported to the JRCS as “dyspnea,

” “acute lung injury,” “respiratory

failure,” “hypoxemia (decreased Sp0O,)”, and “anaphylaxis,” etc. cases associated with bilateral infiltrates on chest x-ray. The cases in
which the infiltrates are not confirmed due to unavailability of chest radiograph image are excluded from the evaluation of TRALI.

*3 Of the reported cases of non-hemolytic adverse reactions, cases reported to the JRCS as “suspected TACO” by medical institutions.
*4  Of the reported cases of suspected TACO to the JRCS, two cases were assessed as TACO, and rest of the 7 cases were assessed as

other adverse reactions .

Figure 4. Flowchart of evaluation for TRALI and TACO

TRALI

Evaluation for TRALI is based on the diagnostic criteria
(Figure 5) that were proposed at the Consensus Conference
held in 2004 (Transfusion. 2004; 44(12):1774-89.).

« Of the 1,533 cases of non-hemolytic adverse reactions
reported in 2015 by medical institutions, 178 cases were
subjected to evaluation for TRALI. TRALI evaluation
was performed on cases with dyspnea and hypoxemia
(decreased Sp0,), associated with bilateral infiltrates on
chest x-ray, as well as cases reported as suspected TRALI.

* TRALI evaluation revealed 7 cases of TRALI, and 6 cases
of possible TRALI.

 Of the 165 cases that were not diagnosed as TRALI, 92

cases had suspected cardiogenic pulmonary edema, and
they were also evaluated for TACO.

» The remaining 73 cases included cases in which data of
the required diagnostic criteria were insufficient (including
images of chest radiography and data of respiratory
function before transfusion), and cases which did not meet
the diagnostic criteria (including substantially exceeded
the criteria for the time of onset and acute respiratory
failure observed before transfusion), in addition to cases
which were evaluated as other adverse reactions (including
allergic and anaphylactic dyspnea).



TRALI Criteria
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» TRALI is defined as a new episode of ALl that occurs during or within 6 hours of a
completed transfusion, which is not temporally related to a competing etiology for ALI.

» possible-TRALI that would have the same definition as TRALI except for the presence of a
temporal relationship to an alternative risk factor for ALI .

a. Acute Lung Injury (ALI)
I. Acute onset
Il. Hypoxemia
Pa0,/Fi0, =300mmHg or
Sp0,<90% (room air)

or other clinical evidence of hypoxemia
lll. Bilateral infiltrates on frontal chest radiograph
IV. No evidence of left atrial hypertension (i.e., circulatory overload)

b. No preexisting ALI before transfusion
c. During or within 6 hr of transfusion

d. No temporal relationship to an alternative risk factor for ALI*

*Risk factors for ALL...Direct lung injury (Aspiration, pneumonia, toxic inhalation, lung contusion, and
near drowning), Indirect lung injury (Severe sepsis, shock, multiple trauma, burn injury, acute
pancreatitis, cardiopulmonary bypass, and drug overdose)

(Transfusion. 2004;44(12):1774-89.)

Figure 5. Diagnostic criteria for TRALI

TACO

Dyspnea due to transfusion overload has been known
as a transfusion-related complication since the 1950s.
Among the activities of the International Society of Blood
Transfusion (ISBT) to establish definitions of transfusion-
related adverse reactions and standardize their evaluation
criteria from the mid-2000s, some criteria have been defined
for the diagnosis of TACO, but there are no universally
accepted diagnostic criteria for TACO on which consensus
has been reached as for TRALI. To clarify whether only
transfusion causes circulatory overload, and to investigate
whether TACO may occur even if transfusion is conducted
appropriately, the JRCS has started assessment in April
2012, using the original TACO assessment criteria (Figure
6). JRCS’s TACO criteria exclude cases with complications
under which circulatory overload tends to occur, such
as cardiac failure, hemodialysis or artificial heart lung
machines.

ISBT haemovigilance working party

TACO Criteria

TACO is characterized by any 4 of the following:

Acute respiratory distress

Tachycardia

Increased blood pressure

Acute or worsening pulmonary edema on frontal
chest radiograph

e. Evidence of positive fluid balance

o0 oo

® occurring within 6 hours of completion of transfusion.
® An elevated BNP is supportive of TACO.

* In 2015, there were 63 cases assessed to have TACO, of
which 61 cases were classified as cardiogenic pulmonary
edema when evaluated for TRALI and were then further
assessed for TACO, and 2 cases were reported by the
medical institution to have suspected TACO.

Figure 7 shows the gender of the patients and blood
components used in cases assessed as TACO in 2015, and
Figure 8 shows the data of JRCS on TACO evaluation
from April 2012 to 2015. TACO appears to occur in
elderly and female patients. For females, because of a
lower body weight and smaller circulatory volume than
males, circulatory overload is likely to occur. RBC was
the most commonly involved component in up to 90% of
TACO cases, including cases with multiple components.

Acute respiratory failure
Pa0,/Fi0, =300mmHg or
Sp0,< 90% (room air)
Pulmonary congestion on chest radiograph
Evidence of transfusion and/or fluid overload
Occurring during transfusion or within 6 hours of
completion of transfusion
Increased blood pressure
Tachycardia
Elevated BNP or NT-pro BNP within 24 hours of
completion of transfusion

From 1 to 4 are essential

Exceptional features (excluded if one of them is met)
® Patient on hemodialysis

@® Patient undergoing cardiopulmonary bypass

® Patient on extracorporeal support

@® Patient undergoing treatment for cardiac failure or

respiratory failure

Figure 6. Diagnostic/assessment criteria of TACO
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Gender of patients (n=63)

Age distribution of patients (n=63)
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Blood components involved (n=63)

FFP
4 cases Breakdown of multiple
(6%) components: 16 cases
RBC+PC 4 cases
RBC+FFP 7 cases
PC+FFP 1 cases
RBC+PC+FFP 4 cases

Figure 7. Gender of patients and blood components used in cases assessed as TACO (2015)
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Age distribution of patients (n=162)
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components: 44 cases
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Figure 8. Gender of patients and blood components used in cases assessed as TACO (April 2012-2015)




Discussion and future tasks for TRALI and
TACO

e Compared to the number of case reported as suspected
TRALL, the rate of cases actually diagnosed as TRALI has
been decreasing. There were no cases that were diagnosed
as fatal TRALI in 2015.

* As a measure against TRALI, the JRCS continues the
preparation of FFP derived from 400 mL of whole blood
donations, mainly from male donors. It is also considered
to introduce tests for anti-leukocyte antibodies and to add
the item of taking pregnancy history to the medical history.

* The JRCS started TACO assessment in 2012. When
the “Practical guideline for transfusion medicine” was
revised in March 2012, TACO was added to the section
of “transfusion-related adverse reactions/complications.”
Therefore, TACO is becoming more widely recognized.
However, most cases that were reported as “TRALI”
by medical institutions were classified as cardiogenic
pulmonary edema by the JRCS’s TRALI evaluation,
and were afterwards determined to be “TACO” based on
assessment for TACO (Figure 4). Although the number
of cases evaluated as TACO has been on the increase
(Figure 9), a similar number of cases were evaluated as
cardiogenic pulmonary edema before assessment for
TACO started. It is not considered that TACO cases have
actually increased as rapidly as it seems.

* TACO is a condition of cardiac failure due to circulatory
overload. To transfuse at-risk patients who have potential
cardiac and/or renal failure, it is necessary to reduce the
transfusion rate and volume, and to monitor the patients

W/ Haemovigilance by JRCS 2015

closely during the transfusion.
* Future tasks to be considered for TACO cases include an
association between weight and transfusion volume and
transfusion rate, concomitant use of diuretics, and regimen
of diuretics after the onset of TACO.
Since the number of cases evaluated as TACO has been
on the increase, JRCS prepared and distributed the
“Transfusion Information” (Figure 10) that included
TACO'’s pathophysiology, clinical presentation, risk
factors, and treatment to call the attention of healthcare
professionals.
For a correct differential diagnosis of TRALI and TACO,
the Study Group (Study on the preparation of a guideline
for early diagnosis and treatment of TRALI and TACO
as severe adverse reactions of transfusion therapy) of the
Ministry of Health, Labour and Welfare has made efforts
since 2012 to establish a guideline that is clinically easy
to use and consistent with domestic and international
diagnostic criteria, and allows an objective diagnosis. The
Study Group asked for public comments, verified TRALI
and TACO cases reported to JRCS and completed the final
plan in 2015 after several modifications (“A Guideline for
the Differential Diagnosis of TRALI and TACO”, Japanese
Journal of Transfusion and Cell Therapy. 2015;61(4):474-
479). JRCS continues to make efforts to contribute to the
prevention, diagnosis, and treatment of TRALI and TACO
in cooperation with the Study Group of the Ministry of
Health, Labour and Welfare as well as academic societies.

(Caese) [, Numbers in parenthises are fatal cases. \:
i 8 cases of fatal TRALI were observed i
i Cardiac pulmonary edema . between 2007 and 2015. j
ETACO
100 [— 2012.4 —
~Ip-TRALI Start of TACO 38
B TRALI assessment
20 AV4 |
33
35
60 [—1 a4
17 30 —
e 28 47 W
40 g
44
16 |(1
20 (1)
o 240
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2007 2008 2009 2010 2011 2012 2013 2014 2015 (Year)

Figure 9. Evaluation of TRALI and TACO cases (2007-2015)
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=+ Transfusion Information 1602-146

Background

Post- ion dyspnea due to volume overload has been recognized as a complication of transfusion since the 1950s.

Transfusion-Associated Circulatory Overload (TACO)

(Transfusion-Associated Circulatory Overload (TACO) is a complication of acute dyspnea that occurs during or
within 6 hours of transfusion.
TACO is caused by circulatory volume overload with blood Prior to the
transfusion, the patient’s cardiac and/or renal function should be clinically assessed to determine the
volume and rate of the transfusion to prevent TACO.
If TACO occurs, transfusion has to be stopped immediately and appropriate measures such as the administration
&of oxygen or diuretics, depending on the severity, have to be taken.

Pathophysiology

[ TACO involves cardiac failure due to circulatory overload iated with ion, and is by dyspnea.
[ Circulatory overload due to blood transfusion or excessive flow rate in critically ill patients with impaired cardiac, renal
or pulmonary function may cause dyspnea.

Clinical presentation

I Symptoms of congestive heart failure are observed and chest X-rays indicate congestion.

[ Dyspnea may occur and be accompanied by orthopnea, cyanosis, tachycardia, and increased blood pressure during or
within several hours after transfusion.

[l Rales and/or a third heart sound is heard on auscultation in patients with TACO. Neck-vein distention or lower limb
edema may be observed.

[ Elevated BNP or NT-proBNP* is supportive of a TACO diagnosis.
*BNP: brain natriuretic peptide

NT-proBNP: N-terminal pro-brain natriuretic peptide

Risk factors

191 To perform transfusion of at-risk patients with any of the following factors of potential cardiac and/or renal failure, it is
necessary to reduce the transfusion rate and volume, and to monitor the patients closely during transfusion.
(1) Cardiac dysfunction (cardiac toxicity of (4) Pretransfusion circulatory overload
anticancer drugs, chronic anemia, etc.) (excessive transfusion/fluid infusion)
(2) Renal dysfunction (5) Elderly patients (especially 70 years and older)
(3) Hypoalbuminemia (6) Patients with low body weight

1% Monitor patients closely. Stop the ion i iately when oceur.
14 Supplemental oxygen and/or diuretics administration should be considered as treatment of cardiac failure, according to

the severity.”
TRALI/ARDS

TACO/Cardiac failure

Enlarged cardiac shadow

Kerley’s B line.

Alveolar shadow Perihilar vascular congestion
Pleural effusion

Interlobular fissure hypertrophy

The International Society of Blood Transfusion (ISBT) proposed a standard definition and evaluation/diagnostic criteria of adverse
reactions to transfusion in the mid-2000s. The evaluation of TACO cases also started in Western countries according to these
criteria. As TACO has become widely recognized, the number of TACO cases has been increasing year by year. In the United States,
TACO was the second leading cause of transfusion-related deaths in 2014.% The number of reported cases in the United Kingdom

has also been increasing.®

TACO has been added to the section on adverse reactions of the national Guideline for transfusion therapy (revised version) (partially
revised in March 2012). Therefore, the Japanese Red Cross Society revised the [PRECAUTIONS] in the package insert and added
“Transfusion-Associated Circulatory Overload (TACO)" to the section of excessive transfusion (revised in April 2014).

The Japanese Red Cross Society started assessment of TACO cases in April 2012. There have been 99 cases of TACO in these three

years.

Case 1 (cardiac toxicity of anticancer drugs)

Female, 60s, height: 151 cm, body weight: 43 kg
Breast Cancer and pancytopenia due to
preoperative chemotherapy

| Complications VT3

The patient visited the hospital with lightheadedness, dizziness and

palpitations. WBC 500/4L, Hb 6.6 g/dL, PLT 103,000/4L. G-CSF was

administered.

18:00 BT 36.2°C, BP 190/120 mmHg, HR 110/min

18:25 Transfusion of one bag of RBCs was initiated
(transfusion rate: 2.5 mL/min).

20:17 RBC transfusion was completed.

21:00 The patient developed palpitations, dyspnea, cyanosis and
peripheral coldness.

21:10. Pulmonary murmur, moist rales and wheezing sounds were
heard on auscultation.

21:36  Blood gas values were pH 7.029, Pa0z 63.6 mmH,
PaCO02 45.5 mmHg, S0z 74.8% (02 3 Limin, cannula), and
Hb 11.4 g/dL.

21350 BT 37.0°C, B 220/124 mmHg, HR 170/min.
‘She was transferred to the emergency room and intubated for
management by mechanical ventilation.

2245 Bilateral inflrates and cardiomegaly were investigated on chest

Cray.
BIPAP assist, Fi0: 60% on mechanical ventiation, PEEP 20.0.
She was transferred to the ICU.

‘The next day

6:00 BT 36.8°C, BP 116/66 mmHg, HR 96/min.
Blood gas values were pH 7.232, Pa02 277.0 mmHg, Pac0:

TACO cases

Case 2 (chronic anemia)

Female, 80s, height: 146 cm, body weight: 41.5 kg
[ZIFREEES Aplastic anemia
|_Complications Y13
Before transfusion: BT 36.4'C, BP 160/30 mmHg, HR 107/min, Sp0: 96%
(room air), Hb was 6.2 g/dL.
16:50 One small bag of RBCS was transfused
(transfusion rate: 2.3 mL/min).
17:50 Another small bag of RBC was additionally transfused. Sp0
95

18:50 One bag of RBCS was initiated. BT 37.0°C, BP 162/72 mmHg, HR
87/min. As Sp0z had decreased to 83% (RA), administration of
02at 2 L/min was started through a mask.

21:00 The patient developed dyspnea. BT 37.1°C, BP 192/90 mmHg,
HR 120/min.

Blood gas values were pH 6.984, Pa0: 35.2 mmHg, Pac0z
80.5 mmHg, Sp0:2 40.5% (0= at 4 L/min through a mask).
$p0: 65% (02 at 4 L/min through a mask). Mechanical
ventilation with BiPAP was started.

Moist rales were heard on auscultation.

21:30 Blood gas values were pH 6.972, Pa02 62.5 mmHg, PaC02
78.6 mmHg, Sp0:2 76.0% (mechanical ventilation: Fi0z 100%).
Bilateral infitrates and congestion were investigated on chest
Xeray.

Intake and output: Transfusion 2 bags of RBC, infusion fluid
500 mL, urine output of 1150 mL

The next day

7:47  Blood gas values were pH 7.321, Pa02 183.8 mmHg, PacO:
36.2 mmHg, S0z 99.2% (mechanical ventiation: Fi0z 100%)

48.6 mmHg, Sp0: 99.0% (mechanical ventilation Fi02 50%). Ho was 9.2 g/dL after ransfusion.
Transfusion of 2 units o RBC over 2 hours s not consi ive in Pre-transfusion chest X-ray showed an enlarged

terms of transfusion volume/rate. Taking into account that the patient had
a CTR of 55% and LVEF of 25% before the onset of pulmonary edema,
NT-proBNP of 51,900 pg/mL before transfusion and 67,400 pg/mL after
transfusion, it i i that anticancer drug iotoxi
followed by transfusion caused pulmonary edema.

[Reference]

Pulmonary hilar edema and a significant Kerley's B line in the lower right
ung, typical findings of cardiac failure, were investigated fter transfusion.
Two bags of RBCs were transfused to the elderly patient with chronic
anemia, and Hb increased to 9.2 g/dL. However, e patient developed
congestion and dyspnea.

1) Guidelines for Treatment of Acute Heart Failure 2011 Working Group, Guidelines for Treatment of Acute Heart Failure (2011 revised version)

(htp://www -circ.or jp/guidelin/pdi7JCS2011 _izumi_h.pdf

2) Fatalities Reported to FDA Following Blood Collection and Transfusion Annual Summary 2014

3) SHOT Annual Reports and Summaries (http://www.shotuk org/shot-reports/)

paf)

In case any of adverse reactions and/or infections related to transfusion of blood components, please notify the
medical representatives of your local JRC blood center immediately. Please provide the residual products, the
recipient’s pre- and post-transfusion samples, and any other related materials; it is helpful to investigate and/or
identify the cause. For storage of residual products and the recipient’s samples, refer to the "Guidelines for

lookback studies of blood products.”

Issued by:
Medical Information Division, Blood Service
Headquarters, Japanese Red Cross Society

Hemovigilance Information in English

1-1-3, Shiba Daimon, Minato-ku, Tokyo 105-8521, Japan
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* For more information, please contact the medical I Japanese Red Cross Society Hemovigilance |M1L

Courtesy of Dr. Hitoshi OKkazaki, Department of Blood Transfusion, the University of Tokyo Hospital

of your local JRC blood center. i 1]

Figure 10. English translation of distributed leaflet of TACO (Transfusion Information 1602-146)

(2) Hemolytic adverse reactions

Table 2 shows the breakdown of case reported as
hemolytic adverse reactions by medical institutions in
2015. Case investigation by the JRCS revealed 11 cases
with irregular antibodies in the patients’ specimens which
consisted of 4 acute reactions and 7 delayed reactions (Table
3). In addition, 3 patients with an acute reaction and 4
patients with delayed reactions had a history of transfusion.

The acute reaction case (No. 4) and the delayed reaction
cases (Nos. 1, 2 and 6) were evaluated as “compatible”
in the pre-transfusion crossmatch test conducted by the
medical institutions but were evaluated as “incompatible”
in the test results conducted by JRCS due to confirmed
weak agglutination. Note that, in the acute reaction case
(No.1), agglutination was observed with a saline method
at room temperature in the pre-transfusion crossmatch test
conducted by the medical institution; since reactivity was
not observed at 37°C, it was evaluated as “compatible”, on
the other hand, since weak agglutination was observed at
37°C in the test results conducted by JRCS, it was evaluated
as “incompatible”.

Table 2. Number of case reports of hemolytic adverse
reactions in 2015

Severe |Non-severe Total
AHTR 10 5 15
DHTR 8 5 13
Total 18 10 28

Acute Hemolytic Transfusion Reaction (AHTR) : Onset within 24 hours of a transfusion
Delayed Hemolytic Transfusion Reactions (DHTR) : Onset after 24 hours of a transfusion

(Continued on the following page.)

(3) Transfusion-associated graft-versus-host
disease (TA-GVHD)

* Two cases with suspected TA-GVHD were reported
in 2015. However, microsatellite DNA analysis of the
patients’ blood revealed no chimerism, thus TA-GVHD
was ruled out.

* There have been no confirmed cases of TA-GVHD
which were caused by blood components for transfusion
distributed by the JRCS since 2000.
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Table 3. Positive cases of irregular blood antibodies

Test results conducted by JRCS after onset
Pre-transfusion Post-transfusion
Component | Patients Symptoms X N
Patient's Patient's
Crossmatch DAT Crossmatch DAT
serum serum
1 RBC F 90s Fever, Hemolysis Incompatible Pos.™t weak Pos.| Incompatible Anti-M Pos.
) Anti-JKk°
2 RBC F 60s Hemolysis n/t n/t n/t n/t Neg.
Anti-Di®
Acute Chills, Fever, Vomiting, X X .
3 RBC F 70s . n/t Anti-M Pos. Compatible Anti-M Pos.
Hemolysis
Chills, Shivering,
4 RBC F 90s Hemolysis, Tachycardia, | Incompatible Anti-M n/t Incompatible n/t Pos.
Fever
Fever, Urticaria, X Anti-M X
1 RBC M 80s . Incompatible Neg. Incompatible n/t Neg.
Dyspnoea, Hematuria Anti-Le?
2 RBC M 80s DHTR Incompatible Anti-E n/t Incompatible Anti-E Neg.
3 RBC M 50s Hemolysis, LDH n/t Ne n/t n/t Anti-C Ne
increased, Fever & Anti-e g
4 RBC F 40s Hemolysis Compatible™ Anti-E Pos.
Delayed
. . . . . Anti-c
5 RBC F 30s Hemolysis, Hematuria Compatible Anti-c Neg. Incompatible AntiJK® Neg.
nti-
i i i . a . Anti-Di®
6 RBC F 80s Hemolyticanaemia Incompatible Anti-Di n/t Incompatible Anti-M Pos.
nti-
X . X Anti-E
7 RBC M 50s Hemolysis Compatible n/t n/t Incompatible Anti-c Pos.

*1 Irregularblood antibodies were notidentified.
*2  Testresult obtained from medical institutions. Patient's specimen was unavailable for the testing at JRCS.
DHTR: Delayed Hemolytic Transfusion Reaction

2) Transfusion transmitted infections changes in the number of cases.
Confirmed cases include cases in which pathogens such as

(1) C]caﬁes rep?rt.ed as 5U§pecffefd POSt-  viruses were found both in the transfused blood components
transfusion transfusion-transmitted infections and in the post-transfusion patients’ blood. Viral homology

Figure 11 shows the breakdown of cases of suspected was confirmed by viral genome sequence analysis,
post-transfusion transfusion-transmitted infections while consistency of bacterial strain was confirmed by
(including reported cases by medical institutions and cases genotype (PFGE: Pulsed Field Gel Electrophoresis), drug
of post-donation information) reported in 2015 and annual susceptibility, and toxinotype.

(Cases)
180
[ ®HBV WHCV ®Bacteria  iOthers | Pathogen Number of Number of
160 reported cases confirmed cases
HBV 14 0
140
HCV 35 0

120 Bacteria 25 2

100 cMV 10 0

20 HEV 4 3

HAV 1 0

60
HSV 1 0
40 HIV 1 0
20 HTLV-1 1 0
0 Parvovirus B19 1 1
2007 2008 2009 2010 2011 2012 2013 2014 2015 (Year) Total 93 6

Figure 11. Breakdown of cases of suspected transfusion-transmitted infections by pathogen in 2015 and annual changes in
the number of cases
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(2) Summary of cases reports identified as TTls

A summary of cases identified as TTIs is described as
follows:

HEV
\oluntary reports: Cases reported by medical institutions as transfusion-transmitted viral infection
Pre-transfusion test Post-transfusion test ALT
Case | Primary Blood component iti Recipient's
| (year and month |Age| sex ) Test period to Posmye Interval Maximum Interval
no. 15€35€ 1 6 blood collection) Test items . conversion after after outcome
ot blood collection results | transfusion A : (IU/L) .
items transfusion transfusion
HEV-RNA HEV-RNA
Ir-PC-LR IgA-HEV-Ab IgA-HEV-Ab
1 Myeloma (2015.2) 50s| F IgM-HEV-Ab Neg. 6 days IgM-HEV-Ab 16 wks 449 16 wks Recovery
1gG-HEV-Ab IgG-HEV-Ab
HEV-RNA HEV-RNA
Hodgkin's Ir-PC-LR IgA-HEV-Ab IgA-HEV-Ab
2 lymphoma (2015.3) 60s| M lgM-HEV-Ab Neg. 21 days lgM-HEV-Ab 16 wks 646 15 wks Recovery
1gG-HEV-Ab IgG-HEV-Ab
Post-donation information: A case reported by a medical institution based on Lookback studies on positive conversion identified in the
HEV-NAT trial*
Pre-transfusion test Post-transfusion test ALT
Case| Primary Blood component iti Recipient's
no. disease Iyear and mon.th Age| Sex Test items Test | Periodto c::\/s(;?:iin In:fet::ral Maximum Inat;:evral outcome
of blood collection) results | transfusion . : (1lu/L) .
items transfusion transfusion
Acute I-PC-LR HEV-RNA
3 myeloid (2014.12) 70s| M | IgM-HEV-Ab Neg. 5 days HEV-RNA 2 wks 615.5 10 wks Remission
leukaemia ’ 1gG-HEV-Ab
*An experimental and investigational nucleic-acid amplification test (NAT) for HEV has been conducted exclusively in Hokkaido, the prevalence of HEV

is high, to eliminate HEV-RNA positive blood donation. Consequently, an investigational look-back study is performed based on a HEV positive conversion
donation. (see the “Guideline on look-back studies on blood products” (partially revised in July 2014)).

Bacteria
\Voluntary report: Cases reported by medical institutions as suspected transfusion-transmitted bacterial infection
Blood Blood culture results of post-transfusion .
Onset time
Case component (after Recipient's
Primary disease | (year and month | Age |Sex Symptoms L
no. of blood Blood components Recipient’s blood adm.mlstra outcome
collection) tion)
Acute myeloid Ir-PC-LR Under . . L . Fever, chills, tachycardia, .
1 leukaemia (2014.12) 10 M Escherichia coli Escherichia coli hypoxemia, hypotension 25 min. Recovery
I-PC-LR Under Fever, generalized Recovery,
2 [Neuroblastoma (2015. 6) 10 F | Staphylococcus aureus | Staphylococcus aureus edema, weight gain, Unknown with
’ worsening heart failure sequelae
Parvovirus B19 S _ _ S
\Voluntary report: A case reported by a medical institution as a suspected transfusion-transmitted viral infection
Pre-transfusion test Post-transfusion test
Case Blood component iti Recipient's
Primary disease (year and month of | Age | Sex Test Period to Positive || al after P
no. ; Test items conversion outcome
blood collection) results transfusion ) transfusion
items
. . Ir-RBC-LR
1 Diabetic nephropathy (2015. 8) 60s | M B19-DNA Neg. 1day B19-DNA 3 wks Recovery

3) Information about individual cases of
transfusion adverse reactions and TTls
obtained from the literature or academic
conference

Table 4 shows domestic case reports found by the
periodical searching of the literature and academic
conference in 2015. The domestic cases in Table 4 were
only reported in the literature or at academic conferences,
and not to the JRCS. For these cases, the JRCS investigated
the severity of adverse reactions and the blood components
used by the medical institutions via JRCS’s MRs. If the
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cases were classified as severe adverse reactions, we
submitted them as ICSR to PMDA.

Since the blood components for transfusion prepared
by the JRCS are distributed only in Japan, we collect and
investigate the case reports on adverse reactions and TTIs
caused by foreign blood components that are therapeutically
equivalent in accordance with PMD Act. Overseas cases of
TTIs and unknown severe adverse reactions are submitted
as ICSR to PMDA. Table 5 shows the overseas cases
collected in 2015.
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Table 4. Domestic cases of transfusion-related adverse reactions obtained in the literature search in 2015
(including cases not submitted ICSR to PMDA)

Suspected

No. Age | Sex Symptoms Journal etc.
Component
1 Ir-RCC-LR | 82 | M |Hemolytictransfusion reaction Journal of Japanese Association for Acute Medicine. 2014; 25(8): 577.
2 Ir-RCC-LR [ 65 | M |Delayed haemolytic transfusion reaction Journal of Japanese Association for Acute Medicine. 2014; 25(8): 577.
RBC-LR
Ir-RBC-LR . . )
3 I-PC-LR 35 | F |Transfusion-related ci rculatory overload Kanto Journal of Obstetrics and Gynecology. 2014; 51(3): 423.
FFP-LR240

4 Ir-RCC-LR | 73 | F [Delayed haemolytic transfusion reaction The Bulletin of Hiroshima Association of Medical Technologists. 2015; 44(1): 30.

5 Ir-RCC-LR [ 68 | F |Delayed haemolytic transfusion reaction Kanto-Koshin regional meeting of JAMT prog. 2014; 51th: 140.

6 Ir-RBC-LR [ 65 | F |Delayed haemolytic transfusion reaction Japanese Journal of Transfusion and Cell Therapy. 2015; 61(1): 62.
Del dh Iytict fusi tion,

7 Ir-RCC-LR | 80 | M elave X aemolytic trans u5|on-reac ron Japanese Journal of Transfusion and Cell Therapy. 2015; 61(2): 235.
Hematuria, Fever, Acute renal failure

8 RBC-LR 52 | F |Delayed haemolytictransfusion reaction Japanese Journal of Transfusion and Cell Therapy. 2015; 61(2): 344.

9 RCC-LR 58 | F |Delayed haemolytictransfusion reaction Japanese Journal of Transfusion and Cell Therapy. 2015; 61(2): 350.

10 | Ir-RCC-LR | 81 | F |Delayed haemolytictransfusion reaction Japanese Journal of Transfusion and Cell Therapy. 2015; 61(2): 357.

11| Ir-RCC-LR | 79 | F |Delayed haemolytictransfusion reaction Japanese Journal of Medical Technology. 2015; 64(Suppl): 242.

12 | Ir-RBC-LR | 42 | F |Delayed haemolytictransfusion reaction Japanese Journal of Medical Technology. 2015; 64(Suppl): 242.

13| Ir-RBC-LR | 62 | F |Delayed haemolytictransfusion reaction Japanese Journal of Medical Technology. 2015; 64(Suppl): 242.

RCC-LR
14 Ir-RCC-LR 80s | M [Delayed haemolytic transfusion reaction Japanese Journal of Medical Technology. 2015; 64(Suppl): 243.
r-RCC-

15| Ir-RCC-LR | 83 | F |Hyperkalaemia, Pulseless electrical activity Journal of the Japanese Society of Intensive Care Medicine. 2015; 22(4): 257-260.
Redness generalized, Hypotension

16| I-PclR |70 | F sen P Cardiovascular Anesthesia. 2015; 19(Suppl): 373.
, Anaphylactic Shock

RCC-LR : Red Cells Concentrates Leukocytes Reduced Ir-PC-LR : Irradiated Platelet Concentrate, Leukocytes Reduced

RBC-LR : Red Blood Cells, Leukocvtes Reduced FFP-LR240 : Fresh Frozen Plasma, Leukocvtes Reduced, 240mL

Ir-RCC-LR : Irradiated Red Cells Concentrates Leukocvtes Reduced
Ir-RBC-LR : Irradiated Red Blood Cells, Leukocytes Reduced

(Summary)

« Many of transfusion-related adverse reactions obtained case (No. 3) seemed to be due to massive transfusion of
in the literature research were hemolytic reactions due to platelet components to a patient with myelodysplastic
irregular antibodies (Nos. 1, 2, 4-14). Among the irregular syndrome (MDS) who was refractory to platelet
antibodies detected, anti-E and anti-c antibodies were often transfusion.
observed, followed by the Kidd system (anti-Jk°), and «In the case (No. 15) of hyperkalemia and pulseless
Duffy system (anti-Fy* and anti-Fy®). The investigation electrical activity (PEA), PEA was thought to be caused
results for these cases responded by medical institutions by elevated blood potassium due to massive transfusion
showed that the most cases were not severe, but one case of irradiated red cell components in which the supernatant
(No. 7) developed uremia from acute kidney failure and potassium concentration was likely to increase during
required dialysis treatment. storage.

* The transfusion-associated circulatory overload (TACO)

Table 5. Overseas cases obtained in the literature search in 2015 that have been submitted ICSR to PMDA

No. Country Suspected blood product Age Sex Symptoms Journal etc.

1 Brazil Platelet 56 M Dengue fever Transfusion. 2015; 55(5): 961-964.

2 | Singapore Packed Red cells 37 F Dengue fever Transfusion. 2015; 55(7): 1655-1661.

3 Italy Packed Red cells 36 F Yersinia sepsis Blood Transfus. 2015; 13(3): 528-531.

4 China Whole blood 61 M ‘Plasm.odium malariae Zlh'nongguo{i Sheng Chong Xue Yu Ji Sheng Chong

infection Bing Za Zhi 2014; 32(6): 458, 461.

5 Canada Platelet Unknown M Bacterial infection Transfusion. 2015; 55(10): 2384-2389.

6 U.S. Platelet 79 F Human anaplasmosis |VoxSanguinis. 2015; 109(Suppl.1): 243-244.

7 Thailand Packed Red cells Unknown M HIV infection Vox Sanguinis. 2015; 109(Suppl.1): 226.

Packed Red cells
8 Sweden Platelet 63 M Hepatitis E Journal of Medical Case Reports. 2015; 9(180): 1-6.
Plasma
. Posterior reversible Archivos argentinos de pediatria. 2015; 113(5):
9 Argentina Packed Red cells 10 F
encephalopathy e271-e274.

10 U.S. Packed Red cells 75 F Babesiosis Orthopedics. 2015; 38(9): e852-e855.

11 U.S. Packed Red cells 0 Unknown |Babesiosis Transfusion. 2015; 55(Suppl.3): 185A.

12 Belgium Packed Red cells 7 M Chagas'disease PLoS Negl Trop Dis 2015; 9(10): e0003986.

13 U.S. Packed Red cells 75 M Dengue hemorrhagic |Transfusion. 2016; 56(1): 215-222.

14 France Platelet 10 Unknown |Bacterial infection Arch Pediatr. 2016; 23(1): 86-89.

15 Spain Platelet 24 M HIV infection Transfusion. 2016; 56(4): 831-836.

11
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(Summary)

» Of 3 cases with Dengue virus infection (Nos. 1, 2 and
13), the donors developed symptoms of fever after the
blood donation to the 2 cases (Nos. 1 and 2), and the
look-back studies revealed dengue virus infections in the
recipients of blood components derived from these donors.
Investigation of the patient, who received transfusion of
blood components that were determined to be dengue virus
positive in the look-back study, showed that one case (No.
13) had met case-defining criteria for dengue hemorrhagic
fever.

e Two cases of babesiosis (Nos. 10 and 11) presented
with symptoms of fever, fatigue, and thrombocytopenia
after transfusion. One case (No. 10) recovered after the
administration of azithromycin (antibacterial drug) and
atovaquone (antimalarial drug). In another case (No. 11),
protozoa were observed in red blood cells of the patient’s
blood after transfusion and were identified as Babesia microti
by PCR test. The involved donor lived in an endemic area
of B. microti and had a history of multiple tick bites, and
also tested positive for B. microti.

* Of 3 cases with bacterial infection (Nos 3, 5 and 14); one
case (No. 3) died due to worsened general condition after
transfusion. The patient was diagnosed with septicemia
(multiple organ failure) due to Yersinia enterocolitica after
death. Investigation of the involved blood donors revealed
that one donor was antibody positive for Y. enterocolitica.
The second case (No. 5) died of septicemia on the day
following transfusion. Staphylococcus epidermidis wWas
detected both in the post-transfusion blood culture of
the patient and in the residual platelet components, and
their sensitivity to antibiotics and rRNA matched. The
third case (No. 14) developed chills and vomiting after
the start of transfusion, but these symptoms improved
with medication, but when the transfusion was restarted,
the symptoms of chills and vomiting re-appeared and
the patient’s general condition worsened. As Citrobacter
koseri was detected in the transfused platelet components,
transfusion-associated bacterial infection was suspected.

e Two cases with HIV infection (Nos. 7 and 15) were
both TTI cases caused by HIV-pool NAT negative blood
components. In one case (No. 7), the look-back studies
on a donor who experienced positive conversion HIV
antibody revealed that the recipient of the relevant red
blood cell component tested positive for HIV antibody. In
another case (No. 15), positive conversion of HIV antibody
was observed in the patient who had received frequent
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transfusions. In the look-back study, it was determined
by an individual NAT that HIV-RNA positive blood had
been contained in the blood components transfused in the
past. In both of the 2 cases, the viral genome sequence of
detected from donors and patients was consistent.

* The quartan malaria case (No. 4) presented with frequent
fever after transfusion, and Plasmodium malariae was
detected in the patient’s blood. 2 malariae was also detected
in the involved donor and their genome sequence was also
consistent. Since the involved donor was from a malaria
endemic country, but did not have a history of malaria
or overseas travel in the past three years, the donor was
considered to be an asymptomatic carrier.

» The human anaplasmosis case (No. 6) presented with fever
after the transfusion of platelet components, and Anaplasma
phagocytophilum was detected in the patient blood.
Investigation of the involved donor revealed that the donor
lived in an endemic area for /xodes scapularis, the vector of A.
phagocytophilum and tested positive for A. phagocytophilum
by PCR as well as for anti-A. phagocytophilum 1gG and IgM
antibody.

* The hepatitis E case (No. 8) received transfusion at the
time of heart transplant surgery and developed elevation
of liver enzymes after the start of immunosuppression
therapy. Detailed investigation revealed that HEV-RNA
was positive. Since the HEV infection was confirmed,
the dosage of immunosuppressive drug was reduced, and
the patient recovered with administration of ribavirin.
Investigation of 12 donors involved in the blood
components transfused revealed that one donor had a high
titer of HEV-IgG.

*In the Chagas’ disease case (No. 12), the look-back
studies of a donor who tested positive for 7rypanosoma
cruzi antibody revealed that the recipients of red blood cell
components derived from this donor was positive for 7.
cruzi antibody and 7. cruzi DNA.

* One case (No. 9) was diagnosed with reversible posterior
encephalopathy (RPE), with seizure and a decreased
level of consciousness observed after the transfusion of
red blood cell components, and high intensity areas were
investigated in the parieto-occipital cortex and both frontal
lobes on head MRI. Since this patient had concomitant risk
factors for the development of RPE (mass administration
of steroid and intravenous administration of gamma
globulin) besides transfusion, it was difficult to identify
the pathogenesis of RPE.
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2. Reports on measures in foreign countries and reports of studies

Reports on measures in foreign countries are submitted
when the JRCS obtains information concerning the
enforcement of measures to prevent health hazards from
occurring or spreading, including discontinuation of
manufacturing, importing or distributing, or recall or
disposal of foreign pharmaceutical products. Reports of
studies are submitted when the JRCS obtains information
concerning study reports showing that cancer or another
serious disease, disorder, or death was possibly caused by a
relevant pharmaceutical product or a foreign pharmaceutical
product, or infection due to its use, or that the incidence of
adverse reactions to the relevant pharmaceutical product or
foreign pharmaceutical product or infection by its use has
significantly changed, or that the relevant pharmaceutical

product did not show its approved efficacy or effect.

Reports on measures in foreign countries and reports of
studies are submitted based on Article 68-10 of the PMD
Act and Article 228-20 of the Enforcement Regulations of
the PMD Act even if the blood components manufactured
by JRCS are not marketed (supplied) in other countries.
Intended products involve products used in other countries
that have the same active ingredients as the blood
components manufactured or distributed by the JRCS,
including such products with a different administration
route and dosage, or efficacy and effect.

Table 6 shows the measures in foreign countries that have
been reported in 2015. There were no reports of studies to
be reported in 2015.

Table 6. Reports on measures in foreign countries obtained in 2015

Source Title
France Plasma therapeutique securise parsolvant-detergent : changement de statut juridique - Point
d'Information
(ANSM)
27/01/2015
Revised Recommendations for Reducing the Risk of Human Immunodeficiency Virus
u.s. Transmission by Blood and Blood Products - Draft Guidance for Industry(May 2015)
(FDA) Revised Recommendations for Reducing the Risk of Human Immunodeficiency Virus
Transmission by Blood and Blood Products - Guidance for Industry(Dec 2015)
U.S. Recommendations for Assessment of Blood Donor Suitability, Donor Deferral and Blood Product
(FDA) Managementin Response to Ebola Virus; Draft Guidance for Industry
December 2015
The Update. For Action. 1.4 Points of note from the National Commissioning Group for Blood
Wednesday, 25 November 2015
NHSBT Board Papers. Implementation of the Supply of Hepatitis E Virus (HEV) Tested
Components
November 26 2015
UK HEV Letter to Hospital Transfusion Teams. Introduction of Hepatitis E Virus (HEV) screened
(NHSBT, JPAC) negative components
2016/01/28"
NHSBT Hepatitis E Virus (HEV) Factsheet for Hospital Transfusion Teams
2016/01"
Change Notification UK National Blood Services No.12-2016
2016/01/27"

*Consecutive information obtained in 2016 were submitted as addendum report.

(Summary)

* (No. 1) The French National Agency for Medicines and
Health Products (ANSM) announced that solvent detergent
(SD) plasma should no longer be considered as a labile
blood product, but as a blood derived medicinal product
from January 31, 2015 and only pharmaceutical companies
can produce and distribute these products. The French
Blood Establishment (EFS), a public blood organization
that does not have the status of a pharmaceutical
establishment, will no longer be authorized to produce
and distribute SD plasma. The pharmacovigilance

system will be applied as the system of surveillance, but
haemovigilance is also applied in the meantime.

*(No. 2) A Draft Guidance titled, “Revised
Recommendations for Reducing the Risk of Human
Immunodeficiency Virus Transmission,” was issued by the
FDA in May 2015. The FDA revised its recommendation
from the indefinite deferral for male donors with a history
of sexual contact with another man since 1977to the
12-month blood donor deferral after the last sexual contact
with another man. Since then, the final version was issued

13
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in December 2015, and reflected public comment on the
draft. In the final version, FDA recommends indefinite
deferral to an individual with hemopbhilia or related clotting
factor deficiencies requiring treatment with clotting factor
concentrates for reasons of donor safety, rather than
based on the risk of HIV infection from clotting factor
concentrates, and the FDA no longer recommends deferral
to donors who have had sex contact with such a patient.
(No. 3) A Draft Guidance for Industry titled
“Recommendations for Assessment of Blood Donor
Suitability, Donor Deferral and Blood Product
Management in response to Ebola Virus” was issued by
the FDA. Those who had a history of Ebola virus (EBV)
infection or disease (EVD), who had contact with Ebola
patients, or who had a history of travelling to a country
with widespread Ebola cases may be in a state before the
onset of symptoms or during an asymptomatic incubation
period. The viremia and infectivity in such a state are not
yet known, but FDA recommends indefinite deferral for
donors with a history of Ebola virus infection or disease,
8 weeks’ deferral from the date of his/her departure for
donors who have travelled to a country with widespread
Ebola virus disease, and also 8 weeks’ deferral for
donors who have a history of close contact with a person
confirmed to have Ebola virus infection or disease over the
previous 8 weeks to reduce the risk of infection.

(No. 4) Based on the Advisory Committee on the Safety
of Blood Tissues and Organs (SaBTO) recommendation
that “the use of HEV tested components is recommended
for patients having solid organ and allogenic (donor) stem
cell transplantation.” released in July 2015, the National
Health Service Blood and Transplant (NHSBT) in the UK
decided to start the supply of HEV negative components
for transfusion from March 14, 2016. HEV negative
components are supplied for transfusion to neonates and
infants regardless of the order of the medical institutions.
A premium of 17.18 sterling pound is applied to each unit
as an additional requirement.

3. Safety measures against blood components
for transfusion

Safety measures are taken based on cases of transfusion
related adverse reactions and TTIs reported by medical
institutions and the results of assessment and evaluation
of post-donation information obtained from donors. The
following are the safety measures taken in 2015:

1) Approach to determine the cause of
cytomegalovirus (CMV) infection in neonates
(especially in very-low-birth-weight infants)
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In 2013, JRCS distributed a leaflet about suspected
cases of transfusion-transmitted CMV infection to provide
information to perinatal healthcare professionals that CMV
antibody-negative blood is available for transfusion to
very-low-birth-weight infants as appropriate. In addition,
in April 2014, JRCS voluntarily revised the package
inserts of all blood components for transfusion except
plasma components to add the risk of CMV infection (see
“Haemovigilance by JRCS 2013").

After information provision and revision of the precautions
in package inserts, JRCS has received continuous reports of
suspected cases of transfusion-transmitted CMV infection in
neonates. Although CMV antibody-negative blood was not
used in most of these cases, no cases identified as TT-CMV
(as of March 2015).

Based on these observations, JRCS decided to ask for
cooperation, requesting medical institutions to provide
clinical information on infant patients with appropriate
samples when any transfusion-related CMV infection is
suspected in low-birth-weight infants so that JRCS can
identify the route of infection to determine the infectious
risk. To this end, JRCS provided a leaflet (Figure 12) to
medical institutions with departments for immature babies
and perinatal healthcare in August 2015. Figure 13 shows
the samples and other materials requested to be provided for
the investigation.

“Case 1” shown in the leaflet (Figure 14) was a case of
strongly suspected CMV infection due to breast milk found
among suspected cases of transfusion-related CMV infection
reported to JRCS. Investigation of the repository sample* of
pre-storage leukocyte-reduced blood components used for
transfusion revealed that it was CMV-DNA positive but the
viral genome sequence was not consistent with that of the
CMV detected in the patient’s sample after transfusion but
100% consistent with that of CMV detected in the breast
milk of the mother (Transfusion. 2016; 56(6):1305-1310).

Currently, all blood components for transfusion supplied
by JRCS are treated with leukocyte reduction procedure
before they are stored, and they are considered as safe
as CMV antibody negative blood (Vox Sang. 2015; 109
(1):12-17). In addition, since some reports show that
the risk of infection from breast milk is higher than that
from transfusion in low-birth-weight infants (JAMA
Pediatr. 2014; 168 (11):1054-1062), it is recommended to
investigate breast milk when a transfusion-related CMV
infection is suspected.

*JRCS stores samples of all blood donations for 11 years to investigate

adverse reactions. These repository samples were not treated with
leukoreduction procedure.
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Figure 12. Information leaflet to request cooperation to prevent CMV infection and to identify the route of infection

(Extract of the information medium in Figure 12)

® Please consider the use of CMV negative blood components for the transfusion to neonates, especially for

low-birth-weight infants.

® Please provide the following information to investigate the source of infection when submitting a case report
of adverse reactions in neonates, especially low-birth-weight infants:

o Number of gestational weeks
Body weight at birth

Maternal infection status

O 0O 0O O OO

Existence of siblings

Mode of delivery (vaginal delivery or Caesarean section)
Inpatient facility and period of hospitalization (NICU, GCU, general ward, etc.)

Status of breast feeding (duration of breast-feeding, administration of breast milk including freezing or not)

® Please provide the following samples to identify the source of infection:

o Blood and urine samples of the infant before and after transfusion (umbilical cord blood is acceptable as a sample before

transfusion)
o Breast milk or blood of the mother

Figure 13. Contents of the request for cooperation to medical institutions

[Patient]

(Extract of the information medium in Figure 12)

Male, under 1 month old, very-low-birth-weight infant (mode of delivery: Caesarean section)

[Blood components transfused]
1 bag of Ir-RBC-LR
[CVM tests on the patient]

Pre-transfusion: Below the detection sensitivity of CMV-DNA (tested with dried umbilical cord)
Post- transfusion: CMV antigenemia positive, blood and urine CMV-DNA positive

[CMV tests of the mother]
CMV-IgM antibody negative, CMV-IgG antibody positive

[CMV tests of repository samples of blood components (samples without leukoreduction)]
CMV-DNA positive, CMV-IgM antibody negative, CMV-IgG antibody positive

[CMV genome sequence analysis]

When the genome sequences of the CMV UL139 genes and UL146 genes detected in the patient’s sample was compared to that
of the donor’s sample, homology was not confirmed in both genes. On the other hand, when the breast milk of the mother
provided by the medical institution was examined, the two CMV gene sequences detected in the breast milk were 100%

consistent with that detected in the patient’s sample.

Figure 14. A strongly suspected case of CMV infection due to breast milk
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4. Donor adverse reactions

1) Cases of donor adverse reactions

More than 70% of donor adverse reactions are vasovagal
reactions (VVR), which have the highest incidence among
all cases of donor adverse reactions. Symptoms of mild
VVR include feeling bad, pallor facial, cold sweat, and
symptoms of severe VVR include loss of consciousness
(including associated falling), or convulsions in addition to

Citric Nerve Localized pain
reactions disorder 4.2% Others
0.9%.  0.6% / 3.2%
Nerve injury__ ™ ‘
0.6%

Hematoma
18.8%

VVR mild

VVR severe 63.4%

8.3%

Figure 15. Breakdown of donor adverse reactions that
occurred in FY2015

2) Actions against donor adverse reactions

Nationwide introduction of leg muscle tension exercise

The internal working group of donor adverse reactions was
established in 2012. A study entitled “Leg muscle tension
exercises as a VVR preventive action” was introduced at
27 blood centers across Japan from July 2013, and verified
the effect of leg muscle tension exercises to decrease the
incidence of VVVR. The results confirmed that the leg muscle
tension exercises were effective to decrease the incidence
of VVR in whole blood donation (see “Haemovigilance by
JRCS 2014™).

Therefore, the introduction of leg muscle tension exercises
to all donors has been launched all over Japan since October
2015 (Figure 16). After its introduction, a decreasing trend
in the general VVVR incidence was observed, especially due
to a decrease in the VVR incidence with 400 mL whole
blood donation (Figure 17). Regarding the effect of leg
muscle tension exercises to decrease the VVVR incidence
with apheresis blood donation, a slight decreasing trend in
the VVR incidence was seen in the results of the verification
described above, but the effect was not significant. However,
since apheresis process repeats blood drawing and returning
and it takes a longer time to complete, it cannot be said that
the blood circulation dynamics is the same as whole blood

16

the symptoms found in mild cases.
Table 7 shows the cases of donor adverse reactions in
FY2015, and Figure 15 shows the breakdown by symptoms.

Table 7. Number of donor adverse reaction cases in FY2015

Category Number of Incidence
cases
VVR mild” 29,689 0.608%
VVRsevere’ 3,863 0.079%
Hematoma 8,814 0.180%
Nerve injury 264 0.005%
Citricreactions 421 0.009%
Nerve disorder 298 0.006%
Localized pain 1,967 0.040%
Others 1,505 0.031%
Total s6821|  ooso%||  °® | 4883587
donation

*Evaluation and categorization of VVR

B ’
sBP(mmHg) |Heart rate(/min) Respiratory

S it Cat -d tion — -d| tion —
everity ategory pre-dona |or1 pre-dona |or1 rate(/min)
post donation | postdonation
iid Feel bad, palor, yawn, 120< — 80< 60< — 40< 10<
mi
nausea, vomiting, cold sweat <119 — <70 <59 — <30

| — i L
r;addlt'lon to mldonesl, 'oss 120< — <79 60< — <39 -
severe |OT conciousness, COnV|:J sion, <119 — <69 <59 — <29
Incontenence, defecating

Notice) Accident accompanied with faint should be categolized to severe.

donation and apheresis donation. In addition, different
timing of the start of leg muscle tension exercises were used
for the verification of whole blood donation and apheresis
donation. JRCS will continue to examine the effect of leg
muscle tension exercises with amended method to decrease
the incidence of VVVR with apheresis donation.

<Exercise-1>

1. Cross your legs and tense
muscles on both legs.

2. Stretch your ankles and count
five.

3. Release tension as crossing legs.

-1
[ - .
| UNETHLEY.

REELAOC L IR DEANT

|
|
i g‘b* g 2 EORRREREACLINT BART]

JEETELERE. DEOJOT I
S FALERETIYA BART,

4 LRPCIERAC SR<OALEY.

|' I~STIGW-TY. |
_F!Iﬂ,f(r)ﬂwblﬁ

|
| <El-2
| mmamsir memaic 6 HESUEES ERUSESOES

S EEOEENATR. BECS0<OALRT.

Relax and count five.
4. Repeat 2 and 3 five times.
5. Re-cross your legs and repeat
five times in the same way.
Perform above in sets of 1to 5
during the donation.

| RE It BCR > TFAM. \ <Exercise-2> /

N IR Posucs ot Additional two sets after donation.
—AMBOMT Y- —

(T |/ <POINTS>

SHROBRCEOUT, SNEEROERCE
DEANEY.

SHRELOTESCLET, —

SMLURATECRIET.

¢ Tense your abdominal and gluteal
muscles with legs
=) Keep breathing
4o * Keep the rhythm

Figure 16. Leaflet for “leg muscle tension exercise”
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IHFY | 2HFY | IHFY | 2HFY | 1HFY | 2HFY | 1HFY | 2HFY | IHFY | 2HFY | IHFY | 2HFY
2010 | 2010 | 2011 | 2011 | 2012 | 2012 | 2013 | 2013 | 2014 | 2014 | 2015 | 2015
a@wTotal 0.82 0.88 0.76 0.81 0.77 0.86 0.74 0.77 0.74 0.79 0.71 0.67
e==\\/B (200mL) 0.82 0.83 0.72 0.79 0.76 0.81 0.71 0.73 0.73 0.81 0.70 0.70
e==\W/B (400mL) 0.76 0.81 0.74 0.76 0.74 0.79 0.71 0.72 0.71 0.72 0.65 0.51
=== Apheresis (platelets)| 0.89 0.88 0.70 0.91 0.78 1.07 0.80 0.91 0.75 1.01 0.76 1.00
=== Apheresis (plasma) 0.81 0.94 0.68 0.74 0.65 0.78 0.60 0.67 0.60 0.72 0.66 0.82

1H FY: April to September
2H FY: October to March

]

Figure 17. Changes in the incidence of VVR
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Afterword

This annual report describes information including those
on transfusion-related adverse reactions and infectious
diseases reported by medical institutions nationwide to
JRC Blood Centers, and infectious cases based on post-
donation information as well as other safety information.
This report also summarises the safety measures conducted
through evaluation and analysis of the safety information in
accordance with the Pharmaceutical Affairs Law and GVP
ordinance.

We extend our sincere appreciation for the cooperation
of health care professionals and members of JRC Blood
Centers to conduct these safety vigilance activities.

The JRCS will contribute to haemovigilance in Japan
and the international community in compliance with the
applicable laws and regulations, and endeavor to improve
the safety of transfusions.

“Haemovigilance by JRCS 2015”
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