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Table 1 Patient and transfusion demographics

Patient Transfusion
characteristics characteristics
{n = 1400) (n=7437)
Gender (1, %}
Male 858 {61-304) 4354 [58-5%)
Female 542 (38-70%) 3082 (41-49%)
Unknawn 1 (< 0-1%)
Age fyears)
Mean £5D 600+ 178
Median 63
{minimum-maximum) {<1-96)
Location of transfusion
Intensive care unit 1145 (15-4%)
Outpatient 382 (51%)
Regular ward 5908 (7940}
Unknown 2 (< 0-1%0)
Hacmatelogy-oncology patients 748 {53-40%) 5463 (73-5%}
Conventional chemotherapy 627 [44-308) 4481 [60-3%)
Stem cefl transplant 121 (8-6%) 982 (13-200)
Surgery patients 241 (17-2%) 480 (6:5%)
Cardiovascular surgery 209 (14-9%) 349 (4- 7%}
Solid organ transplantation 32 (2-3%) 131 (1-8%}
Qther diagnoses 397 {28-4%) 859 (11-6%)
Missing diagnosis 14{1-0%) 635 [8-5%)
History of a previous transfuston
Yes 837 (59-8%) 5029 (57-6%)
No 1398 (28-4%) 1927 (25:9%)
Unknown ’ 165 [11-8%) 481 {6-5%)
1f "Yes' - did they experience a transfusion-related atverse event?
Yes 53 (6:3%) 382 (7-6%)
No 779 (93-004) 4639 (92-240)
Unknown 5 (0-6%) 8 {0:2%)

“For per-patient basis, the denominator is 837; for per-transFusion basis, the
denominator is 5029,

were undergoing cardiovascular surgery or solid organ
transplantation. Other diagnosés included haematology-
oncology diseases not treated by chemotherapy andfor stem
cell transplantation and surgery other than cardiovascular
surgery and solid organ transplantation. '

Of all paﬁent;s, 837 patients (59-8%) had already received
another blood product before the first PCT-PLT transfusicn
(Table 1). Among these patients, 53 patients {6-3% of 37} had
a history of a transfusion reaction of some type in the past.

Platelet component demographics

Most of f(hé PCT-PLT units were manufactured from apheresis
platforms (4822, 64-8% vs. 2615, 35-20 for buffy-coat prod-
ucts). The majority of the PCT-PLTs (7357, 98:9%) were not
treated with y-irradiation [9]. Among the 7437 PCT-PLTs

wansfused, only 2-5% (189 units) of platelet units were
human leucocyte antigen-matched products.

A large proportion of the PCT-PLT components {5908,
79-49%) were transfused in non-intensive care hospital wards
(Table 1). Intensive care units and day-hospital units were the
location for 15-4 and 5-1% of the PCT-PLT transfusions {1145
and 382 units, respectively). While most of the PCT-PLT com-
ponerits (5463, 73-5%) were administered to haematology-
oncelogy patients, ouly 480 PCT-PLT components (6-5%)
were administered to surgery patients.

The majority of the PCT-PLT components (5029, 67-6%)
were administered to patients who had already received
another blood component before the first PCT-PLT transfu-
sion (Table ). Among these transfusions, 382 (7-6% of 5029)
PCT-PLT components were transfused to patients reported to
have experienced atleast one transfusion reaction in the past.

Number of transfusions per patient

The range of PCT-PLT transfusions per patient was 1 to 129,
with an average of 53 & 10-8 (median: 2) transfusions per
patient. Of the 1400 patients who received PCT-FLT trans-
fusions, 529 patients (37-8%) received only one PCT-PLT
transfusion during this study period, 418 patients (29-9%)}
received two to three transfusions, and 453 patients (32-4%)
received more than four PCT-PLT transfusions during the study.
The majority of patients who received multiple transfusions
had a primary diagnosis of haematology-oncology diseases
treated by chemotherapy andfor stem cell transplantation,
Two patients from CTS UCL Mont Godinne received more
than 100 transfusions analysed in this haemovigilance plan.
'One 56-year-old man (JO1-636) who was treated by con-
ventional chemotherapy for haematology-oncology disease
received 129 PCT-PLT components within an 8-month period
(from April 2006 to0 November 2006). One 72-year-old
woman {JO1-071} who was also treated by conventional
chemotherapy for hauematology-oncology disease received
107 PCT-PLT components within a 10-month period (from
August 2005 to November 2006).

.

Adverse events following PCT-PLT transfusion

On a per-transfusion basis, 68 (0-9% of 7437 transfusions,
9500 CI: 0-7~1-206} transfusions were associated with an AE
(Table 2). Of which, 55 (0-7% of 7437 transfusions, 95% Cl:
0-6-1-0%) were classified as ATR possibly related, probably
related, or related to PCT-PLT transfusion. Ounly five cvents
were classified as serious AEs {0-07%, 95% Cl: 0-0-0-2%%),
and were judged as probably unrelated to the PCT-PLT trans-
fusion hased on the observation of alternative causes for
symptoms and no evidence of causal relationship to the platelet
transfusion. No cases of transfusion-related acute lung injury
and no deaths due to PCT-PLT transfusions were reported.
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Table 2 Llinical characieristics of adverse cvents {AE)

On a per-transfusion basis n (% = 5 X 100/7437)

On a per-patient basis 5 (% = n X 100{1400)

AE atiributed AFE atfributed
"to platelets SAE attributed to platelets SAE attributed
Any AEs  [ATR)® SAE? to plateles®®  AnyAEs  (ATR)* SAES te platelets®”
Number with at lcast one cvent 68 (0-9%) 55 {0-7%) 5{<0-1%) 0 (0-0%) 45 (3-200} 39 {2-80) 4 [0-3%) 0 (0-0%)
Signs/Symptoms®
Fever 8 (0180} 6 f< 0-1%)] 0 (0e4] 7 (3-5%) 5 (0-4%) o {0%) -
Chills 45 (06%) 40 {0-5%) 2 {< 0r1%) 31 (2-29) 28 (200} Tl<O1%) -
Itching 2{c01%) 2{<C1%) 00w (<o) 1{comr)  O0%) -
Hypotersion T{<0-10%) 0{0%0) 1 (< 0-1%%) 1{<0-1%) 0[0o%) 1{<01%) -
Urticaria 14 (0200)  14{02%) 0 [oot) i2(09%) 13 (09%) 0 {0%%) -
Skin rash . Slc01%) S{<0i%)  0{0%) 4{03%)  4{0:3%) 0 (0%%) -
Dysphoea g0t 6(<o1%) 1 {< 0-150) sio-6%)  6{04%) 101%) -
Respiratory distress 1{<01%)  0[0%) 1 (< 0-1%) 1{<01%) 0{0%) (<01t} -
Nauseafvomiting 8 {C-1%%) s{< (ﬂ%] 3 (< 0-1%0) 5 {0-4%) 3{02%]) 2(0-199) -
Lower back pain 6(c0-1%) 1{<01%) 0 (0%) 2 (0-1o0) 1 [< O- 1%} 0 (0%) -
Chestfabdaminal pain 1ot 101wl 0low Teom) 1lcown] olow) -
Shock 4{c010%%) 0 (0o 4{< 0-19%) 3 (0:208) 0{0%) 3{02w) -
Tachycardia 4{<c01%) 3{<0t%) . 1{c01%) 3 [0:2%) 2 [0-1%) 1{<01%) -
(ther 14 {0-20%) 11 (0-1%0) 3 (< 01%) 12 (0:9%) 10 (0-7¢%) 3 (0-2%) -

Seripus adverse event (SAE): long-term life threatening, immediate life threatening or death.
“Causal refationship that was possibly related, probably related, or related to PCT-PLT transfusion.
“Number of signsfsymptems can exceed number of AE due to multiple observed signs/symptoms per AL,

On a per-patient basis, 45 patients {3-260 of 1400 patients)
who received at least one fransfusion of PCT-PLT experienced
the 68 AFs following PCT-PLT transfusions (Table 2). Only
39 patients (2-8% of 1400 patients) experienced the 55 ATRs
attributed to the PCT-PLT transfusion. Four patients experi-
enced serious AEs following transfusion; however, no causal
relationship to PCT-PLT transfusion could be established.

All AEs regardless of the relationship with the PCT-PLT
transfusion occurred within 4 h after the start of the platelet
transfusion (mean time: 03 + 0-51 b, 0-3-3 h). The majority
of AEs (64, or 94-1% of 68 AEs) occurred in patients who were
not premedicated. The other four AEs occurred in patients
who were premedicated with antipyretic or antihistaminic
drugs, or corticosteroids.

Characteristics of clinical signs and symptoms
associated with adverse event

On a per-transfusion basis, the most frequently observed
symptomsfsigns (2 0-1% of the total 7437 transfusions} were
fever, chills, urticaria, dyspnoea, nausea andfor vomiting
(Table 2). The individual incidence of cach of the following
signsfsymptoms was < 0-1%: itching, hypotension, skin rash,
respiratory distress, lower back pain, chest or abdominal

© 2008 The Authae(s)

pain, shock and tachycardia. All additional symptoms
included in the category of other, such as refractoriness to
platelet transfusion, hypertension, cephalea, pain in the leg,

flush, malaise, cyanosis, oxygen desaturation and volume-

overload were also reported but with an individual incidence
of less than 0-1%. Most of ATRs were described principally as
Grade | chills and urticaria (Table 2).

On a per-patient basis, the most frequently observed
symptomsfsigns (2 0-5% of the total 1400 patients}) were
fever, chills, urticaria and dyspnoea (Table 2). Approximately
0-1-0-4% of the population (from 2 to 5/1400) experienced
the following signs/symptoms: skin rash, nauseafvomiting,

- shock, lower back pain and tachycardia. Clinical refractoriness

to transfusion, hypertension; headache and flushing were
additional symptoms reported in the category of ‘other. Less
than 0- 19 of the siudy population (only 1/1400) experienced
the following signsfsymptoms such as hypotension, fiching,
respiratory distress and chest/abdominal pain. Symptoms
such as pulse increase, leg pain, cyanosis, oxygen desaturation,
malaise andfor volume overload were also reported in the
category of ‘other. Most of the ATRs consisted of various
combinations of fever (0-4%), chills {2-0%)}, urticaria {0-9%),
skin rash [0-3%), dysproea (0-4%), nauseafvomiting {0-2%),
tachycardia (0-1%)} and others symptonas {0-7%) [Table 2.
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Serious adverse events following platelet
transfission

During the course of this surveillance, five serious AEs
were reported following transfusion of PCT-PLT (0-07%,
950p CI: 0-0-0-2). These serious AEs were assessed by the
investigators as being ‘unrelated or probably unrelated” to
the PCT-PLT transfusions and were attributed to progression
of underlying illness.

Patient B01-201 was admitted to hospital for a presumed
pulmoenary infection postchemotherapy. Additional co-
morbidities at the ime of admission were septic shock, acute
renal insufficiency, neutropemia and thrombocytopenia.
Intravenous (i.v.) antibjotic therapy was initiated and multiple
transfusions of blood products (including PCT-PLT) were
administered. One hour after administration of the second
platelet unit, the patient complained of dyspnoea, respiratory
distress was found to be hypotensive and tachycardic. Severe
volume overload was determined to be the aetiology and
treatment with oxygen, diuretics, and dialysis was initiated.
The event was assessed by the investigator to be unrelated to
the PCI-PLT transfusion,

Patient JO1-382 experienced chills, nausea and sudden
hypotension during transfusion with PCT-PLT. Prior to this,
the patient had received at least four PCT-PIT transfusions
‘with no AE. The transfusion was stopped and the patient was
treated with i.v. fluids and recovered. Four days later, the
paticut experienced a secound hypatensive episode after trans-
fusion, which was spontancously resolved. Subsequent to this,
the patient received 19 additional PCT-PLT transfusions
without any clinical sequelae, This patient did not receive any
‘angiotensin-converting enzyme (ACE) inhibitors. Based on the
patient’s history and the lack of transfusion reaction with the
subsequent transfusions, the investigator assessed hoth of
these events as probably unrelated to PCT-PLT transfusion.

Patient JO1-516 was admitted for ischaemic cardiomyopathy
and underwent double vessel coronary artery bypass graft
(CABGY. The patient's postoperative recovery was conplicated
by a significant decrease in bload pressure, which occurred 10
min after start of transfusion of PCT-PLT. Despite vasopressor
support and a 6-min period of circulatory arrest, the patient’s
condition continued to deteriorate and he died. Cause of death
was attributed to an aortic dissection with major disseminated
intravascular coagulopathy and mesenteric infarct and was
assessed by the investigator as unrelated to the PCT-PLT
transfusion.

Patient J01-780 experienced a hypotensive episode, cyanosis,
oxygen desaturation and nausea approximately 30 min after
receipt of PCT-PLT. The patient received oxygen therapy to
treat the event and recovered. The patient had received two
units of PCT-PLT before and one unit after this event with no
adverse reactions. The patient had a history of hypotensive
episodes, which occwred in the absence of transfusions.

Based on the patient’s history, the event was assessed by the
investigator as probably unrelated to the PCT-PLT transfusion.

Risk factors associated with adverse event

The risk for AE was not correlated with the patient gender,
age, or antigen-matching. The risk for AE for patients who
already had been transfused before the first PCT-PLT trans-
fusion appeared trending higher compared to patients who
did not have any transfusion history; however, the difference
did not reach statistical significance (P = 0-0675; odds ratio:
1-875; 95% CI: 0-956-3-648). Buffy-coat-derived platelets
were associated with a lower risk for AE compared to apheresis
products [P = 0-0305; odds ratio: 0-473: 95% CI: 0-240-0-932].
Irradiated PCT-PLTs were of similar risk for AE compared to
non-irradiated PCT-PLTs (P = 0-0848; odds ratio: 6-344; 95%
CI: 0-776-51-862). No trending can be concluded because,
of the total 7437 platelet transfusions, only 80 PCT-PLT
components were y-irradiated in EFS-Bretagne and EFS-
Auvergne-Loire, Haematology-oncology patients treated
with conventional chemotherapy were at a higher risk for AE
compared to the other patients (P<0-0001; odds ratio: 7-660;
9546 CI: 3-014-19-467).

Number of transfusions prior to the first
adverse event :

Among the 45 patients who experienced at least one AE,
repeated exposure to PCT-PLT did not appear to increase the
likelihood of a transfusion reaction (Table 3). By using the
non-survival analysis method (a subset analysis for patients
with any AE only), the mean number of transfusions before
first AE occurrerice was 8-8 £ 10-1 fmedian = 4, minimum =0
and maximum = 37).

Discussion

1 accordance with the recommendations made by the panel of
the Canadian Consensus Conference, an active haemovigilance
programme has been implemented in Europe to document
the occurrence of AE following transfusion of PCT-PLT [6].
To date, two reports have been prepared. The first report was
on the transfusion of 5106 PCT-PLT components administered
to patients in five European centres from October 20032 ¢
December 2005 [4]. The second report as described here was
on additional 7437 transfusions of PCT-PLT administered to
patients in seven European centres between May 2005 and
January 2007. This represents a total of 12 543 independent
transfusions documented to date. There are no overlaps of PCT-
PLT transfusions reported in this haemovigilance programme.

Overall, the incidence of ATR attributed to transfusion of
PCT-PLT in both of the haemovigilance reporting periods was
infrequent either on a per-transfusion basis (0-8% first pericd
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Table 3 Number of PCT-PLT transfusions per patient prior to the first
adverse event {AE)

Number of PCT-PLT transfusions Full analysis population

per patient until first occurrence of AE {n =1400)
1 11 {0-79%)
2 6 (0-4306)
3 3 (0-21%)}
4 3(0-21%)
5 1(0-07%)
6-10 9 {0-640%%)
11-19 6 (0-43%)
=20 6 (0-43%)
M {rton survival analysis method) 45

Mean £ 5D 88+ 101
Median 4
Minimum-maximum 0-37

vs, 0-7% second period) or on a per-patient basis (4-9% first
period vs. 2:8% sccond period). The slighily higher occur-
rence of ATR per patient in the first reporting period was not
surprising, because the mean number of transfusions per
patient (7-8 £ 16-2) [4]} was greater than those observed in the
second period (5-3 £ 10-8). All ATRs were mild in severity and
of Grade 1 or lower. No serious AE from boih study periods
were attributed specifically to transfusion of PCT-PLT.

On a per-transfusion basis, the prevalence of ATR has been
reported in the literature to range from 18 to 31%; however,
these studies were conducted some years ago with variable
methods of platelet preparation [10-13]. More recently, the
incidence of moderate and severe ATR has been reported from
the trial to reduce alloimmunization to platelets (TRAP} study,
which examined 8769 platelet transfusions in 598 patients
during induction therapy for acute leukaemia [14]. [n the TRAP
study, platelet components were prepared by four methods:
unfiltered pooled whole blood-derived platelets in plasma;
filtered pooled whole blood-derived platelets in plasma;
unfiltered pooled whole blood-derived platelets in plasma
treated with ultraviolet B illumination to reduce human
leucocyte antigen sensitization; and filtered apheresis plate-
lets in plasma. None of these components were prepared with
additive solutions. The overall incidence of ATR was 2-20 of

- transfusions, and 22% of patients experienced at least one
ATR. In comparison to the TRAP trial, the current study in
which all grades of reactions were reported, both the proportion
of transfusions associated with a reaction was lower (0-7%)
as well as the proportion of patients (2-8%0) experiencing at
least one ATR. The use of 65% InterSol, a platelet additive
solution, in the preparation of PCT-PLT may partially con-
tribute to the reduction in the observed incidence of ATR [15].

The incidence of ATR in this study can be compared to data
from the haemovigilance network in France [7]. In France,

© 2008 The Author{s}

data were reported for transfusion reactions, with an incidence
of four events per 1000 platelet components (0-4%), during
2 years in which the reporting system was first implemented.
However, this may be an underestimate since each whole
blood platelet concentrate in a pool was tabulated as an
individual component wansfusion. More recently, Kerkhoffs
et al. [16] compared the Incidence of transfusion reactions
for leucoreduced pooled platelet components in plasma and
plasma with additive solution in a study of 168 patients and
765 transfusions. They cbserved an incidence of 5-5% of
transfusions with teactions for platelets in plasma vs. 2-4%
of transfusions for platelets in a mixture of plasma and
additive solution. On a per-patient basis, 9-5% of patients
transfused with platelets in plasma plus additive solutions
had reactions compared to 15-5% of patients supported with
platelets suspended in plasma. These resuits further support
the role of the platelet additive solution, InterSol, in the
reduction of ATR cbserved in this study.

During the conduct of this study, an interim analysis of
2497 PCT-PLT transfusions administered to 606 patients in

. the three regions of France (EFS-Alsace, EFS-Auvergne-Loire

and EFS-Bretagne) was performed [5]. Of the 606 patients, the
predominant recipients of PCT-PLT were haematolegy-
oncology patients (46-20); 39-9% treated with chemotherapy
and 6:3% treated with stem cell transplantation. These propor-
tions were only stightly lower than those in the overall study
population of 1400 patients, yet only four of the 606 patients
{0-7%) reported an AE, including one serious AE of volume
overload classified as unrelated to PCT-PLT transfuston. This
low rate of AE observed in the French regions could contribute
to the overall low incidence of ATR per patient in this study.

Premedication in patients did not play a role in the overall

low incidence of ATR reported in this study. Information on

premedication was only requested in case of AE occurrence.
Of the 68 transfusions with occurrence of at least one AR,
only two antipyretic, two antihistaminic and one corticosteroid
were prescribed to patients, For the majority (64/68, or
94-1%) of these transfusions, patients were not premedicated.

The active haemovigilance programme described here
is a prospective observational study, which was designed to
assess the safety profile of PCT-PLT in routine clinical
practice. The data from this programme represent the largest
prospective experience to ‘date for recording potential AE
associated with platelet transfusions compared to prior studies
of retrospective design and limited in size i10,16-18]. The
present study was designed to be consistent with European
haemovigilance practices in which reporting of all grades of
transfusion-associated reactions has been emphasized
[7.8]. in contrast to other haemovigilance studies, obligatory
reporting for all platelet transfusions was required irrespec-
tive of whether or not an AE was observed. The current study
focused on AE that could be linked to PCT-PLT transfusions
after starting transfusion, nxt there were no specific limitations
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on when adverse evenis could be reported following
transfusion. Based on the patient population supporied
with platelet transfusion, the study was designed to capture
repeated transfusions of PCT-PLT within patients to determine
potential effects of repeated exposure to this new type of
platclet component.

A limitation of the present study is the absence of a
concurrent control group receiving conventional platelet
components with which to determine a comparative baseline
incidence of ATR. However, because reporting is obligatory,
the expected outcomes of this active haemovigilance study
are the increase in clinical experience with transfusion of
PCT-PLT, the detection of unexpected AE fellowing PCT-
PLT transfusions in patient populations and for indications
that were not studied previously in a formal clinical trial
environment, and the establishment of a safety database for
future reference.

In the current study, which was specifically designed to
capture afl grades of transfusion reactions, the prevalence of
ATR per transfusion, was at the lower range of those reported
in studies with conventional compaonents. Prior expasure to
PCT-PLT transfusions did not increase the likelihood of an ATR.
The overall incidence of ATR was lower than that previously
reported either on a per-transfusion or on a per-patient basis.
Based on experience in a broad patient population, platelet
components prepared with amotosalen photochemical treat-
ment were well-tolerated in routine clinical practice.
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