mean levels of AP activity in PCT-FFP from Site B
(78 = 4TU/dL) and Site L {76 =4 1U/dL) were slightly
outside the lower limit {80 1U/dL) of the reference range.

After PCT, the mean retention of antithrombotic pro-
teins ranged from 84 to 90 percent for PC and 82 to
85 percent for AP {Tables 2 and 3). No differences were
observed between apheresis and whole blood-derived
plasma. Similarly, the medn reféition in PCT-FFP ranged
from 95 to 100 percent for PC and 95 to 96 percent for AT
(Tables 2 and 3). The results were comparable between
apheresis and whole blood-derived plasma.

To compare the processing characteristics between
apheresis plasma (n=90) and whole blood-derived
plasma (n = 96), the results from all three sites were comn-
bined for analysis {Table 4). There were no significant dif-
ferences in the activity of PC of either C-FFP or PCT-FFP
between apheresis and whole blood-derived plasma.
Whole blood-derived plasma contained significantly
higher levels of PS before and after PCT than apheresis
plasma (see Table 4). In contrast, the levels of AT and AP
were generally lower in whole blood-derived plasma com-
pared to apheresis plasma and reached significance (see
Table 4).

The overall {n = 186} mean activities of the antithrom-
botic proteins in C-FFP and PCT-FFP were within the ref-
erence ranges. After PCT, mean retention of PC and AP was
86 and 83 percent, respectively, whereas mean retention of
PS and AT was 97 and 96 percent (Table 4).

DISCUSSION

The PCT process for preparation of pathogen-inactivated
FFP involves the addition of amotosalen to a nominal con-
centration of 150 umol per L (range, 110-225 pmol/L), illa-
mination of the plasma mixture with 2 3| per em? UVA
treatment, and removal of residual amotosalen to less
than 2.0pmol per L by a flow CAD. Three European
centers participated in this study to validate the process
under routine blood bank operation conditions. Each
center processed 30 units of apheresis plasma and 30 to
36 units of whole blood-derived plasma with integral dis-
posable sets that have received CE Mark approval and
commercial UVA illuminator. The PCT process was com-
pleted within the time frame for FFE allowing units tc be
frozen within 8 hours of collection. _

The mean preireatment amotosalen concentration
from all three sites was 143 = 8 ymol per L (n = 186),
which is well within the target systermn performance range
of 110 to 225 pmol per L. The use of the microprocessor-
controlled UVA illuminator ensured delivery of the UVA
treatrnent dose of 3] per cm? All three centers demon-
strated the addition of the correct amotosaien concentra-
tion, combined with a 37 per cm? UVA treatment dose,
thus ensuring robust pathogen inactivation. The mean
amotosalen level after the CAD treatment for all centers
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was 0.6 = 0.1 wmol per L (n = 186), which is significantly
below the target performance value of 2.0 pmol per L. The
mean residual amotosalen levels among the three sites
ranged from 0.5 £ 0.1 to 0.7 = 0.1 umol per L with no
units having residual amotosalen higher than 1.2 pmol
per L, demonsirating the consistency and the efficacy of
the CAD. These results demonstrate that the PCT process
can be performed- consistently under blood bank
conditions.

The quality of PCT-FFP was assessed for activity of
FVII with respect to meeting national and European regu-
latory guidelines.® The consistency of the PCT process was
assessed by the retention of all factor activities in PCT-FFP
compared to levels in pretreatment plasma samples.

The factor most affected by PCT was FVIII with a
mean of 26 percent reduction in activity However,
residual activity is within the cwrrent requirement for
FFP as the level of FVIII is greater than 50 TU per dL. in
the European Pharmacopoeia standard for therapeutic
FFP® The mean FVIII activity after PCT was 107 = 351U
per dL. (n =90) for apheresis plasma and 88 = 18 IU per
dL (n =96) for whole blood—derived plasma or an overall
mean of 97 + 29 IU per dL {n = 186). All units had Fviil
activity greater than 50 U per dL. ln France, greater than
90 percent of quality control samples must have greater
than 70 IU per dL in FVIIIL. Preliminary studies measur-
ing the thrombin generation time for PCT-FFP have
shown no difference from untreated plasma for peak
thrombin levels, lag fime to start of thrombin generation,
or total thrombin produced.!® These observations suggest
that the reduction in FVIH levels are not ciitical to gen-
eration of thrombin and the ultimate conversion of
fibrinogen to fibrin. These observations of normal
thrombin generation are in contrast to those recently
reported for plasma prepared with methylene blue and
visible light."

Fibrinogen was also affected by PCT with a mean of i

26 percent reduction in the clottable fibrinogen levels.
Although there is no required standard for the level of
fibrinogen in FFE the mean levels retained in PCT-FFP
(217 + 43 mg/dL, n=186) were within the reference
range. Prior clinical studies with PCT-FFP for support of

“ liver transplant with massive transfusion have shown no

increased requirement for plasma or cryoprecipitate, indi-
cating that the levels of fibrinogen in PCT-FFP are suffi-
cient* These patients have a significant period of
fibrinolytic activity after unclamping of the transplanted
liver. The study examined the use of conventional FFR
cryoprecipitate, and PCT-FFP for support of these patients
and observed no differences to indicate that the reduced
levels of fibrinogen in PCT-FFP were clinically relevant. In
addition, the {evels of AP activity are reasonably conserved
in PCT-FFE! Although the levels of fibrinogen are reduced
by the treatment, the levels appear adequate to support
hemostasis in patients with active fibrinolysis.
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Other coagulation factors (FIL, FV, EVIL, F IX, FX, FXI,
FXIIT) were less affected by PCT. The mean factor activities
in PCT-FFP were within the reference ranges. Retention of
activity after PCT ranged from 81 to 97 percent. Of specific
importance were the levels of FVII, which is the factor with
the shortest half-life and thus the most critical for trans-
fusion support of acquired complex coagulopathy. In
addition, levels of the anticoagulant PC and PS and AT
were relatively unaffected by PCT and o2-AP was well
conserved.

There was slight prolongation in PT and aPTT. PCT-
FIP, however, retained PT and aPTT within the reference
range. The slight changes in PT and aPTT after PCT were
not associated with any adverse clinical observations in
controlled clinical trial settings, and treatment of congeni-
tal coagulation defects has demonstrated consistent cor-
rection of both the PT and aPTT afier transfusion with
pCI-_FFR3-5,IZ .

The results of this study demonstrate that there is
good retention of relevant coagulation factor activities
and antithrombotic protein function in PCT-FFP from
either apheresis or whole blood and that these products
meet the requirements for therapeutic plasma. In a sepa-
rate study, the effect of storage on FL; FII, FV, FVII, FVII,
F 1%, FX, and FXI has been evaluated.® The results show
that therapeutic levels of these factors were conserved in
PCT-FFP after 12 months of storage at -18°C and after
18 months of storage at -25°C. Similar results were
ohtained in storage studies conducted at one of the three
centers (Site S, data not shown) with PCT-FFP prepared
from apheresis plasma frozen up to 1 year. [n addition,
clinical trials with PCT-FFP have shown that this product
is sufficient for therapeutic support of patients with each
of the major clinical indications for plasma transfusion,

The effect of PCT on plasminogen and von Willebrand
factor (VWT) has also been evaluated."** After treatment,
plasminogen was within normal ranges and retained
94 percent. The von Willebrand antigen, VWF:ristocetin
cofactor, components of the von Willebrand complex,
including multimers and VWF:CP activity, remained
within normal ranges and demonstrated greater than
98 percent retention. Because of the stability of these
factors after treatment, they were not included in the
current validation study.

When the results were compared between sites or
between types of plasma, significant differences were
observed, although the differences were small, not likely
of clinical relevance, and did not appear to follow a spe-
cific patiern. The observed differences could simply be
due to the geographic variation in the plasma character-
istics and the slight variation in the processing techniques.
Of particular interest is that the FVII activities as well as
the retention {or apheresis PCT-FFP in Site B were signifi-
cantly higher than the values obtained in the other two
sites. This difference cowvld not be completely explained by
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the different apheresis collection platforms. Site S used
the Haemonetics platform, but the same Baxter platform
was used in both Site B and Site L. The observed difference
between Site B and Site L was most likely due to the varia-
tion in donor population and processing techniques. Dif-
ferent anticoagulanis may introduce variability but were
poorly defined and not well evaluated. Overall, PCT-FFP
manufactured in the three different geographic locations
were of .comparable quality. Al met the respective
national and European standards for iransfusable FEP.

Previous studies with cryoprecipitate prepared from
photochemically treated plasma yielded approximately 95
and 88 percent retenticn of fibrinogen and FVIII, respec-
tively, compared 1o cryoprecipitate prepared from
untreated plasma.'® Cryosupernatant prepared from pho-
tochemically treated plasma retained adequate levels of
critical plasma proteins for plasma exchange therapy in
acute thrombocytopenic purpura. These data indicate
good preservation of hemostasis control proteins such as
PS, 02-AP, and VWF-cleaving protease activity."”

In summary, the results of process validation studies
from three European centers demonstrated the consis-
tency of the PCT process for FFR. From a blood center
perspective, scaleup manufacturing of PCT-FFP in routine
is feasible by the ability to treat individual large-volume
units of fresh apheresis plasma and small pools of whole
blood-derived plasma. The mixture of whole blood
plasma from two-or three matched donations is similar to
the procedure for whole blood—-derived PLT components.
Since adult patients will require 4 to 6 FEP units (200 ml.
each) for a therapeutic episode, donor exposures are con-

-sistent with current practice in which whole blood plasma

units are precessed individually. A similar PCT system uti-
lizing amotosalen and UVA light for PLT components has

been in routine use in some blood centers in European

countries.’” Both PLT and plasma components are treated
with the same UVA illumination device thus simplifying
the logistics of implementation of two pathogen inactiva-
tion systems in one blood center.
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Background: Fatal transfusion-transmitted B. microfi has an estimated incidence of <1:1,000,000 per unit of
transfused red cell containing blood products. The disease is usually asymptomatic; however, fatal infections occur
in asplenic, elderly or immunosuppressed individuals. Case Report: The 61-year-old female patient had renal
disease requiring dialysis. Forty-five days prior to admission she received two units of packed red cells and then two
more. One day prior to admission, the patient complained of nausea and fever. Blood cultures were ordered and

antibiotics administered. Upon returning to the rehabilitation facility, she spiked temperatures to 103°F and was
admitted to the hospital. She was hypotensive, requiring vasopresser support, and appeared to be septic. The blood
smear revealed trophozgites in 5 to 15% of red cells, probable species: Plasmodium falciparum vs. B. microfi. -:’ }
Treatment with intravenous quinidine and clindamycin was begun. A red cell exchange reduced parasitemia to 1%. ~
Despite appropriate medication, the patient developed disseminated intravascular coagulation and expired 6 days
later. Since she was confined indoors and did not travel, the only risk factor was transfusion. Results: Babesia was
confirmed morphologically by CDC with 6% parasitemia and PCR positivity for B. microti from the patient's
specimen at admission, The three donors available for testing were negative for B. microti and all samples were
negative for P. falciparum by PCR. One blood donor and the patient were positive for B. microti by
immunofluorescent antibody (IFA). The seropositive donor had no recollection of a tick bite and did not travel to
endemic areas. Conclusion: The above clinical presentation and course is not atypical for rare fatal cases of
transfusion-transmitted Babesia. This is an unusual case as it arose in the Midwest. With the expanding Midwest
white-tailed deer populations harboring the vector, Ixodes scapularis, studles to determine the regional incidence of
Babesia microti seropositive blood donors may be warranted.
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