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BLOOD DONORS AND BLOOD COLLECTION

Vasovagal reactions in apheresis donors

Tadao Tomita, Miyuki Takayanagi, Kimie Kiwada, Akemi Mieda, Chiyoko Takahashi, and
Tadayoshi Hata

BACKGROUND: The incidence rate of vasovagal reac-
tions (VVRs} in apheresis is known to be higher in
women than in men donors. VVRs in women apheresis
donors were therefore analyzed to find out possible fac-
tors for their high incidence.

STUDY DESIGN AND METHODS: VVR incidence was
compared between whole blood (WB) and apheresis
donation in relation mainly to age and circulatory blood
volume (CBV). In addition, blood pressure and pulse
rate were measured during apheresis.

RESULTS: in WB donors, the VVR incidence was 0.83
and 1.25 percent, while in apheresis donors it was 0.99
and 4.17 percent in men and women, respectively. The
VVR incidence decreased with age in WB donors, but
age dependence was very weak in apheresis donors. In
elderty women, the incidence increased with repeating
cycle of apheresis. There were three different patterns
of pulse fluctuation during apheresis, that is, stable
(type A), increased rate during blood withdrawal (type
B), and irregular pattern (type C). Elderly women donors
and donors who suffered from VVRs mostly showed
type B fluctuation. There was no particular fluctuation in
blood pressure in relation to apheresis cycles.
CONCLUSION: The VVR incidence rate was particu-
larly high in women apheresis donors over 45 years old
and increased with repeating cycles of apheresis.
Smaller CBV, high sensitivity of low-pressure barorecep-
tors, and citrate effects on cardiovascular reflex might be
major factors involved in the high incidence of VVRs.

ABBREVIATIONS: CBV = circulatory blood volume; VVR(s) =
vasovagal reaction(s); WB = whole blood.
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lood donors occasionally have adverse reac-

tions such as weakness, pallor, nausea, sweat-

ing, and fainting during or after blood with-

drawal.!? These symptoms are generally called
vasovagal reactions (VVRs). The rate of incidence of VVRs
has been analyzed mainly on the whole blood (WB) do-
nors and reported to be higher in younger donors and at
the first time of donation.2 The contribution of other
factors such as body weight and blood pressure is less
clear. It has been reported for Japanese donors that there
is no clear sex difference of VVR incidence in WB donors
(1.70% in men, 1.85% in women), but that the rate of
VVRs in apheresis is significantly higher in women
(4.04%) than men donors (1.24%).* Failure of proper cir-
culatory compensation by the autonomic nervous system
may be an important factor responsible for the VVRs, but
the mechanisms underlying these reactions are still
mostly unclear. In the present study, therefore, the VVR
incidence was demographically analyzed mainly on the
apheresis donors in our blood center. In addition to this,
blood pressure and pulse rate were measured to deter-
mine if characteristic alterations occurred during apher-
esis.

MATERIALS AND METHODS

The data accumulated from the voluntary blood donors
were analyzed for the incidence of VVRs in the popula-
tion of WB donors (a total of 20,025 men and 8,164
women during a 1-year period in 2000; including 200 and
400 mL phlebotomy) and in apheresis donors (14,523
men and 6,722 women; combined plasma [68.1%] and
platelet collection [21.9%]), during the 3-year period 1999
to 2001. The equipment used for apheresis was either a
multicomponent system (MCS 3P) or a component col-
lecting system (Haemonetics, Tokyo, Japan). There was
little functional difference between these machines. VVRs
were judged from donor’'s symptoms described in the
introduction by experienced nurses. VVRs were mostly
relatively minor and syncopal episodes only occurred in a
few percent of VVR donors. The VVR incidence rate was
calculated for each age or for the circulatory blood vol-
ume (CBV) at a 100-mL step and averaged at each range
indicated in the figures. Numerical values are expressed
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as means * SD. The data approximated most closely to
normal distributions when examined with the Kol-
mogorov-Simirnov test. Significance of the difference was
tested by with two-tailed, unpaired t-tests and the level of
significance was set at p < 0.05.

The CBV (in mL) was estimated by following equa-
tions proposed by Ogawa et al.5 for Japanese people:

CBV = 168H3 + 50W + 444 for men
CBV = 250H3 + 63W - 662 for women

where H is height (m) and W is weight (kg).

Blood pressure and pulse rate were measured auto-
matically every 1 minute during apheresis in 42 men (19-
67 years old) and 72 women (18-69 years old) with a au-
tomatic blood pressure monitor (Paramatec, PS-230). The
reliability of the pulse rate measurement was confirmed
by the simultaneous electrocardiograph measurements
in three donors. All procedures were fully explained be-
forehand and carried out on donors who agreed to par-
ticipate in the study.

RESULTS

In Fig. 1, the incidence of VVRs that occurred in WB and
apheresis donation was compared between men and
women donors of different ages. The incidence rate of
VVRs associated with WB donation decreased with ad-
vancing age both in men and in women. In contrast,
there was no such a clear tendency in VVRs in apheresis
and the VVR incidence rate in apheresis was much higher
in women than men, particularly in elderly donors. The

(i
5 M Men Apheresis <0.05
EWomen E
- 4 o
£ Whole blood
@3
§ p<0.05
2
p<0.05
1 —
0 ﬂ WA =i, | .

18- 25— 35- 45- 55- 18- 25~ 35— 45- 55-
24 34 44 54 69 24 34 44 54 69

Age (years)

Fig. 1. VVR incidence rate in relation to age in WB and
apheresis donors. Note that in men donors the incidence
decreased with advancing ages both in WB and in apheresis
donation, but that in women donors there was a large differ-
ence between WB and apheresis donation. The difference
was significant (p < 0.05) between the younger three ranges
of WB donors and men apheresis donors and also between
35- and 44- and 55- to 69-year-old women apheresis donors.
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mean incidence of VVRs of WB donors was 0.83 percent
in men and 1.25 percent in women, while that of apher-
esis donors was 0.99 percent in men and 4.17 percent in
women. These incidence rates were similar to those pre-
viously reported.*

The relationship between the VVR incidence and age
in apheresis donors differed depending on the apheresis
cycle (Fig. 2). In men donors, the incidence of VVRs that
occurred during the first and second cycles decreased
with age and was similar to the WB donation shown in
Fig. 1, but it was independent of age at the third-fourth
cycles. In women donors, the incidence also decreased
with age at the first cycle, but it was independent of age
at the second cycle and increased slightly with advancing
age at the third to fourth cycles. There was a clear ten-
dency for VVRSs to occur at a later stage of apheresis with
advancing age.

VVRs are known to occur more frequently in first-
time donors than in repeated donors.2*¢ However, in
women apheresis donors, there was no significant differ-
ence in the number of previous donations between
healthy and VVR donors. Nearly ail of the women apher-
esis donors over 45 years old who suffered from VVRs
donated repeatedly (mean, 24.8 times) and VVRs were
detected in only one first-time donor (1 of 45).

The high rate of VVRs in women donors in apheresis
could partly be related to the fact that the CBV is signifi-
cantly less (approx., 20%) in women than in men donors
(Table 1). The mean CBV of the donors who suffered from
VVRs was also slightly less (approx., 4%) than that of the
control donors and the differences were significant (p <
0.01) both for men and for women donors.

3 -
| B Msn Third ta fourth cycles
25 ezwomen pa.05
2| 7 7
z Z
&« Second cycle Z
15 %
2 7
> Z
Z
1 Z
2
Z
0.5
U A ‘ 4 Z]
18~ 25- 35- 45- 18- 25- 35— 45- 18- 25— 3b- 45-
24 34 44 24 34 44 24 34 44

Age {years}

Fig. 2. The relationship between VVR incidence and age at
different stages of apheresis. In younger donors, VVRs inci-
dence did not differ much at different cycles of apheresis. In
contrast, older donors tended to experience VVRs at a later
stage of apheresis. A significant difference was indicated by
the p value of less than 0.05. The difference between 18- and
24- and 25- to 34-year-old men donors at the second cycle
was also significant (p < 0.05).
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VASOVAGAL REACTIONS IN APHERESIS

TABLE 1. CBV (mL) in WB and apheresis donors*

The relationship between the CBV
and VVR incidence was compared in

WB and apheresis donation (Fig. 3). In

Control VVR donors
WB
Men 4617.5 £ 536.4 (n = 1582) 4417.7 £ 496.8 (n = 168)
Women 3681.3 + 520.2 (n = 668) 3475.5+447.6 (n = 102)
Apheresis
Men 4587.8 + 505.0 (n = 1592) 4431.91431.5 (n = 144)
Women 3719.1 £ 546.7 (n = 734) 3584.7 + 425.7 (n = 280)

men, there was a tendency for the inci-
dence of VVRs to decrease with larger
CBV both in WB and in apheresis do-

nors. In women apheresis donors, the

*

The values of control WB and apheresis donors were based on the data for 1- and
4-month periods, respectively. The differences of blood volume between control and
VVR donors were statistically significant (p < 0.01) for WB and apheresis donors of

CBV dependency was weaker in apher-
esis compared with WB donors.

CBV dependency of the VVR inci-
dence was greater in older than young

women donors. The incidence rate of
women donors over 45 years old was
4.8, 2.8, and 0 percent with CBV of 2600 to 3700, 3800 to
4300, and greater than 4400 mL, respectively. In contrast,
in the donors below 45 years old, it was 5.1, 3.6, and 1.9
percent, respectively. In men donors, such a clear differ-

The relationship between CBV and VVR incidence
during the first and the second to fourth cycles of apher-

both sexes.
7 _
6 W Whole blood
5 — B Apheresis |
& ence was not detected.
4
S
Men
> ? 0,04
2 pe

|

3400 4000 4600 5200

2600 3200 3800 4400
CBV (mL)

Fig. 3. VVR incidence in relation to CBV in WB and apheresis
donation. The CBV was calculated by the equations de-
scribed in the method. The significance of the difference is
indicated by p < 0.05.

6  —
| B First cycle
3 | ZASecond cycle~

Over 45 years old

MW

F\\\\\\\\\W

2600 3200 3800 4400 2600 3200 3800 4400
CBV (mL})

Fig. 4. VVR incidence in relation to CBV before (first cycle)
and after the end of first cycle of apheresis (second cycle) in
women donors below and over 45 years old. Note the higher
incidence with smaller CBV and also after the first cycle of
apheresis.

esis differed between women donors younger and older
than 45 years old, as shown in Fig. 4. Below 45 years of
age, approximately 25 percent of VVRs occurred at the
first cycle relatively independent of the CBV, whereas
over 45 years of age, only 10 percent of VVRs were ob-
served at the first cycle. In women over 45 years old, the
VVR incidence was much less in the donors having CBVs
greater than 3800 mL.

VVR incidence during apheresis in women donors
over 45 years old was relatively high (see Fig. 1), particu-
larly at the later stage of apheresis (see Figs. 2 and 4). To
investigate the possible mechanisms underlying these
factors, blood pressure and pulse rate were measured
during apheresis in 72 women (19-36 years old, n = 53;
40-69 years old, n = 19) and 42 men donors (19-27 years
old, n = 27; 44-67 years old, n = 15).

Typical examples of blood pressure and pulse rate
recorded during apheresis are shown in Figs. 5A and 5B,
by averaging values obtained from five donors. Systolic
blood pressure gradually decreased by about 15 mmHg in
10 to 15 minutes after starting apheresis and then be-
came more or less steady. Diastolic pressure also de-
creased with time at the beginning but its degree was less
than systolic pressure. Irregular fluctuations were often
observed in diastolic pressure. No clear change was ob-
served in relation to blood withdrawal and return both in
systolic and in diastolic pressure. A particular pattern of
blood pressure could not be used for prediction of VVR
occurrence.

In contrast to blood pressure, blood withdrawal af-
fected the pulse rate. Three different patterns of changed
pulse rate were found during apheresis. One pattern was
a reasonably stable rate throughout apheresis (type A), as
shown in Fig. 5A. The second showed an increase in pulse
rate during withdrawal and its recovery during return of
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Fig. 5. Blood pressure and pulse rate measured every 1
minute during apheresis, averaging from five women donors
whose pulse rate was stable (A) and increased (B) during
blood withdrawal. (¢) Systolic and (A) diastolic blood pres-
sure; (M) pulse rate.

TABLE 2. CBV (mL) in donors showing stable pulse
(type A) and fluctuating pulse rate (type B) during
apheresis and in VVR donors*

Men
Type A 4657.3 £284.3 (n = 20)
Type B 4347.1+391.7 (n =19)
VVR 4160.8 + 458.6 (n = 2)
Women
Type A 3819.1 +387.0 (n = 21)
Type B 3550.9+341.1 (n =41)
VVR 3535.6 +248.6 (n = 6)

* The differences of blood volume between type A and type B
donors were statistically significant (p < 0.05) for both men
and women donors. There was no difference in blood volume
between VVR donors and type B donors.

blood (type B), as shown in Fig. 5B. The third was an
irregular fluctuation without any clear relationship to
blood withdrawal (type C, not shown). Types A, B, and C
were shown in 31, 60, and 9 percent of women donors
and 49, 46, and 5 percent of men donors, respectively.
Women donors over 40 years old mostly (15 of 19)
showed the type B fluctuating pattern, and there were
only two each of donors showing types A and C, respec-
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Fig. 6. (A) Blood pressure and pulse rate in a women donor
(43 years old) who suffered from VVRs during the third cycle
of blood withdrawal. VVRs were accompanied by tachycardia
and lowered blood pressure, and then tachycardia was fol-
lowed by prolonged bradycardia. The donor was laid down
flat until recovery. (B) Another example of VVRs (a 20-year-
old woman donor). VVRs occurred when she started to leave
the bed and were accompanied by bradycardia and hypoten-
sion following transient tachycardia. Both donors showed an
increase in pulse rate during blood withdrawal (indicated by
horizontal bars). (¢) Systolic and (A) diastolic blood pres-
sure; (H) pulse rate.

tively. In contrast, in men donors over 40 years old, 40
percent were type B (6 of 15) and 60 percent were type A.

The mean CBV of the donors showing pulse rate fluc-
tuations (type B) was less (about 7%) than those showing
stable pulse rate (type A} both for men and for women
donors (Table 2), and their differences were significant
(p < 0.05).

The pulse rate data on VVRs were obtained from six
women (20-43 years old) and two men donors (23 and 44
years old). They all showed the pulse rate fluctuations of
the type B before the appearance of VVRs, as shown in
two examples illustrated in Figs. 6A and 6B. The donors
shown in Fig. 6 were kept in bed horizontally until they
recovered, without medication. Typical VVRs were ac-
companied by marked bradycardia and periods of hypo-
tension of various durations. The mean CBV of donors



who suffered from VVRs was similar to that of donors
showing pulse fluctuations of type B both for men and for
women (see Table 2).

DISCUSSION

The incidence of VVRs decreased with advancing age in
the population of WB donors, both men and women do-
nors, as previously reported.>*® A similar relationship
was observed in men apheresis donors. However, no
such a tendency was found in women apheresis donors.
The VVR incidence of women apheresis donors was
rather independent of age or even higher over 45 years
old (see Fig. 1). This was not due to a high proportion of
first-time donors in older women, because most donors
over 45 years old were repeated donors.

The CBV was significantly (approx., 20%) less in
women and it was also about 4 percent less (p < 0.05) in
VVR donors than in healthy control donors. The VVR in-
cidence tended to be higher with smaller CBV (see Figs. 3
and 4). It is possible in old donors that the actual CBV is
less than that estimated solely from the height and weight
determinations” and that the peripheral blood pool is
small.® This may explain the larger effects of blood with-
drawal in older donors. If stronger hypovolemia was a
major factor in VVR incidence, it seems difficult to ex-
plain the difference in VVR incidence between WB and
apheresis donors (see Figs. 1 and 3). Some other factors
stich as autonomic malfunction and hypocalcemia are
more likely to be involved in higher VVR incidence in
women, particularly older, apheresis donors.

A tachycardia was often observed during blood with-
drawal without an associated change in arterial pressure.
The ratio of the donors who showed such pulse rate fluc-
tuations (type B) was higher in women than men and this
difference was larger over 40 years of age. Furthermore,
the VVR donors all showed type B fluctuations. Donors
having smaller CBV have a tendency to produce tachy-
cardia during apheresis (see Table 2). The increase in
pulse rate usually became more marked with increasing
cycles of blood withdrawal. This may have been due to an
increased hypovolemia, because the extracorporeal
blood volume increases with number of apheresis cycles.
Tachycardia, without any significant changes in arterial
blood pressure, has also been reported in response to a
decreased venous return caused by lower-body negative
pressure in humans®! or by hemorrhage of up to 10 mL
per kg blood in conscious dogs.!! These responses are
likely to be mediated by cardiopulmonary (low-pressure}
baroreceptors, the sensitivity of which to hemorrhage is
shown to be higher than those of carotid sinus (high-
pressure) baroreceptors in dogs.'? The mechanism caus-
ing the tachycardia during blood withdrawal is likely to
be involved in triggering the patterns of VVRs by the cir-
culatory control center.

VASOVAGAL REACTIONS IN APHERESIS

In the apheresis, it is possible that the sensitivity of
baroreceptor-mediated reflex is increased by a decrease
in plasma Ca®* concentration that is known to be caused
by the supply of citrate during blood return.'>!3 This is
probably one of the factors involved in the high VVR in-
cidence in older women apheresis donors, whose VVR
incidence is increased by repeating blood withdrawal and
return. Not only the effects of blood withdrawal, but also
the effects of citrate on the reflex mediated by cardiopul-
monary baroreceptors would be stronger in the smaller
CBV of old women donors. These factors may explain a
high VVR incidence of elderly women donors and at later
stage of apheresis.

ACKNOWLEDGMENTS

The authors are grateful to the nurses in our blood center for
their help in accumulating the data and to Akira Takeda in
making the figures. The authors also thank G.D.S. Hirst, PhD,
University of Melbourne, Parkville, Vic., Australia, for improv-
ing the manuscript.

REFERENCES

1. Ruetz PP, Johnson SA, Callahan R, Meade RC, Smith JJ.
Fainting: a review of its mechanisms and a study in blood
donors. Medicine 1967;46:363-84.

2. Trouern-Trend JJ, Cable RG, Badon SJ, Newman BH, Po-
povsky MA. A case-controlled multicenter study of vaso-
vagal reactions in blood donors: influence of.sex, age,
donation status, weight, blood pressure, and pulse.
Transfusion 1999;39:316-20.

3. Kasprisin DO, Glynn SH, Taylor F, Miller KA. Moderate
and severe reactions in blood donors. Transfusion 1992;
32:23-6.

4. Oosaka M, Kojima K. Blood donation and VVR (in japa-
nese). Niigata, Japan: Niigataken Red Cross Blood Center;
1999:1-46.

5. Ogawa R, Fujita T, Fukuda Y. Blood volume studies in
healthy Japanese adults. Respir Circ (Jpn) 1970;18:833-8.

6. Ogata H, linuma N, Nagashima K, Akabane T. Vasovagal
reactions in blood donors. Transfusion 1980;20:679-83.

7. Davy KP, Seals DR. Total blood volume in healthy young
and older men. | Appl Physiol 1994;76:2059-62.

8. Olsen H, Vernersson E, Lanne T. Cardiovascular response
to acute hypovolemia in relation to age: implications for
orthostasis and hemorrhage. Am ] Physiol Heart Circ
Physiol 2000;278:H222-32.

9. Farquhar WB, Taylor JA, Darling SE, Chase KP, Freeman
R. Abnormal baroreflex responses in patients with idio-
pathic orthostatic intolerance. Circulation 2000;102:
3086-91.

10. Murray RH, Thompson LJ, Bowers JA, Albright CD. He-
modynamic effects of graded hypovolemia and vasode-

Volume 42, December 2002 TRANSFUSION 1565



TOMITA ET AL.

11.

12.

pressor syncope induced by lower body negative pres-
sure. Am Heart ] 1968;76:799-811.

Shen YT, Knight DR, Thomas JX, Vatner SF. Relative

roles of cardiac receptors and arterial baroreceptors dur-
ing hemorrhage in conscious dogs. Circ Res 1990;66:397-
405.

Gupta PD, Henry JP, Sinclair R, von Baumgarten R. Re-
sponses of atrial and aortic baroreceptors to nonhypoten-

1566 TRANSFUSION Volume 42, December 2002

13.

14.

sive hemorrhage and to transfusion. Am J Physiol 1966;
211:1429-37.

Bolan CD, Greer SE, Cecco SA, et al. Comprehensive
analysis of citrate effects during plateletpheresis in nor-
mal donors. Transfusion 2001;41:1165-71.

Olson PR, Cox C, McCullough J. Laboratory and clinical
effects of the infusion of ACD solution during platelet-
pheresis. Vox Sang 1977;33:79-87. 11



Guidance for Industry
and FDA Review Staff

Collection of Platelets by Automated
Methods

Additional copies of this guidance are available from the Office of Communication, Training and
Manufacturers Assistance (HFM-40), 1401 Rockville Pike, Suite 200N, Rockville, MD 20852-
1448, or by calling 1-800-835-4709 or 301-827-1800, or from the Internet at
http://www.fda.gov/cber/guidelines.htm.

For questions on the content of this guidance, contact the Division of Blood Applications, Office
of Blood Research and Review at 301-827-3524.

U.S. Department of Health and Human Services
Food and Drug Administration

Center for Biologics Evaluation and Research
December 2007



L

II1.

IV.

VL

VII.

VIIL

Contains Nonbinding Recommendations

Table of Contents

INTRODUCTION 1
DISCUSSION... 2
A. Background 2
B. Definitions.... 3
DONOR SELECTION AND MANAGEMENT 5
A. Donor Selection .5
B. Donor Management 6

1. Platelet Count..................ocooooiii e, 6

2. Donation FIeqUENCY..........ccoooviiiiiiceeeieeecee e 6

3. RBC Loss Prior to a Collection of Platelets, Pheresis ...........cccoooovvoovvii 6

4. Total Plasma Volume Loss Per Collection Procedure.......................... e 7
INFORMATION PROVIDED TO THE DONOR 7
COMPONENT COLLECTION 7
VALIDATION OF THE COLLECTION PROCESS 8
A. Equipment Installation Qualification 9
B. Validation Protocol..... 9
C. Process Performance Qualification (Operator) 9
D. Product Performance Qualification for Component Collection Process....... 10
E. Re-Qualification/Re-Validation 14
QUALITY ASSURANCE AND MONITORING 14
A. Standard Operating Procedures (SOPs) and Recordkeeping ..........cecerereenee 14

1. Requirements for SOPS................cooooiiiiiiiieeeeeee e, 14

2. Additional Provisions Applicable to SOPS ....................ococooioiiiiiiie, 14

3. RecordKeepIng ..........ccooiiiii e, 17
B. Donor Monitoring 17

1. Platelet COunts ..............ooooooiiiiiiiec e, 17

2. Adverse Reactions N DONOTS................ocooiiiiiiiiiiie e, 17
C. Component Testing 18

1. Component Specification Check........................oi e 18

2. QC MONIEOTINE. ..o, 19
D. Equipment/Supplies.........ccereenuen. 20
E. Operator Training 20
F. Quality Monitoring 21
PROCESSING AND TESTING 21
A. Processing 21
B. Communicable Disease Testing 21
C. Expiration Date 21




A

XL

XH.

Contains Nonbinding Recommendations

LABELING .oovuuenesssssssssmmasssnnsssssssssssssssssssssesememmassssssssssssssssssssssessssssammssesesees 22
REPORTING CHANGES TO AN APPROVED BIOLOGICS LICENSE
APPLICATION (BLA)..coooevssrrrnneneressssssssssssssssssssmneeeneesen .22

A. Prior Approval Supplement (PAS): Changes Requiring Supplement
Submission and Approval Prior to Distribution of the Product Made Using
the Change (Major Changes) (21 CFR 601.12(b)) 22

B. Changes Being Effected in 30 Days (CBE-30) Supplement: Changes
Requiring Supplement Submission at Least 30 Days Prior to Distribution of

the Product Made Using the Change (21 CFR 601.12(C)) .c.cccocrereerreererurnesssenes 24
C. Submission Inclusion DOCUMENTS .......ccccvirurueernecererecansersnessrenssunsessesesasses 24
D. Submission of Platelets, Pheresis Sample(s) to CBER...........ccoererererereevererenes 27
E. Shipping Platelets, Pheresis Sample(s) to CBER . . 27
CONTACT INFORMATION.......cccovveerererennaes 28

REFERENCES...... .- 30




Contains Nonbinding Recommendations

Guidance for Industry and FDA Review Staff

Collection of Platelets by Automated Methods

This guidance represents the Food and Drug Administration’s (FDA’s) current thinking on this
topic. It does not create or confer any rights for or on any person and does not operate to bind
FDA or the public. You can use an alternative approach if the approach satisfies the
requirements of the applicable statutes and regulations. If you want to discuss an alternative
approach, contact the appropriate FDA staff. If you cannot identify the appropriate FDA staff,
call the appropriate number listed on the title page of this guidance.

L INTRODUCTION

This guidance provides you, blood establishments, and FDA staff with revised recommendations
for the collection of Platelets by automated methods (plateletpheresis). This guidance is intended
to help you ensure donor safety and the safety, purity, and potency of Platelets collected by an
automated blood cell separator device. For the purpose of this document, Platelets collected by
automated methods and resuspended in plasma will be referred to by the product name

“Platelets, Pheresis.” We consider the recommendations in this guidance document to provide
appropriate criteria for a biologics license application or supplement for manufacturing Platelets,
Pheresis, and provide guidance on preparing a manufacturing supplement for Platelets, Pheresis
under Title 21 Code of Federal Regulations 601.12

(21 CFR 601.12).

This guidance applies only to the following Platelets, Pheresis components:

o Platelets, Pheresis (single, double, and triple collections);
Platelets, Pheresis Leukocytes Reduced (single, double, and triple collections); and

o Platelets, Pheresis or Platelets, Pheresis Leukocytes Reduced collected concurrently with
Plasma, Red Blood Cells (RBCs), and/or Source Plasma.’

This guidance replaces FDA’s “Revised Guideline for the Collection of Platelets, Pheresis” dated
October 1988. Also, this guidance finalizes the draft guidance, “Guidance for Industry and FDA
Review Staff: Collection of Platelets by Automated Methods” dated September 2005.

FDA’s guidance documents, including this guidance, do not establish legally enforceable
responsibilities. Instead, guidances describe the FDA’s current thinking on a topic and should be
viewed only as recommendations, unless specific regulatory or statutory requirements are cited.

! This guidance does not apply to plateletpheresis components collected concurrently during apheresis granulocyte
collection procedures or plasma reduced apheresis platelets, which are not currently licensed products, or to platelets
prepared from plasmapheresis as described in 21 CFR 640.22(b).

o
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The use of the word should in FDA’s guidances means that something is suggested or
recommended, but not required. :

If you have any questions about the effect of any portion of this guidance on a regulatory
requirement, contact the Center for Biologics Evaluation and Research (CBER), Office of Blood
Research and Review, Division of Blood Applications, at 301-827-3524.

II.

DISCUSSION
A. Background

Plateletpheresis is the routine collection of platelets using an automated blood cell
separator device, which results in the product Platelets, Pheresis manufactured from a
high yield of platelets from a single donor. Transfusion of Platelets, Pheresis is effective
for treating patients with platelet related insufficiencies, while limiting the recipient’s
exposure to platelets from multiple donors. In recent years, many improvements have
been made in automated blood cell separator device technology, platelet storage stability,
and blood cell counting methods, including:

o collection process efficiency;
storage container characteristics; and

e accuracy of methods for determining a donor’s pre-donation platelet count and
component yields.

Automated blood cell separator devices are now capable of various plateletpheresis
collection procedures including but not limited to the following:

e collection of double and triple platelet components obtained during a single
procedure;

e use of in-process leukocyte reduction (Ref. 1),

¢ collection of concurrent plasma components (Ref. 2); and

¢ collection of concurrent RBC components (Ref. 3).

This document includes the following recommendations:

o Published research indicates that there is poor recovery of viable platelets stored at a
pH of less than 6.2 (Refs. 4 and 5). Therefore, your process validation and quality
control (QC) testing for Platelets, Pheresis should assure a pH at or above 6.2, to rule
out a pH less than 6.2 on the date the product is issued or on the date the product
expires (outdates). Note that we recommend that you adopt a stricter pH standard than
that currently specified in 21 CFR 640.25(b)(2).

* You should include additional deferral cniteria for donors of Platelets, Pheresis who
have taken certain medications (see section 1L A.) (Refs. 6, 7, and 8).
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o To protect the safety of the donor, seven days should elapse after collection of a
double or triple Platelets, Pheresis before the donor is eligible to donate Platelets,
Pheresis again. In addition, first-time donors without a pre-donation platelet count
should not undergo collection of a triple Platelets, Pheresis.

e Because of similarities between plateletpheresis and Source Plasma donation, you
should follow the donor weight provisions for Source Plasma donors under
21 CFR 640.63(c)(6) (see Section II1.A.).

e QC testing, as prescribed in 21 CFR 640.25(b)(1) through (3) requires that, each
month, four units prepared from different donors be tested at the end of the storage
period for platelet count, pH of not less than 6.0 when measured at the storage
temperature of the unit, and volume. In addition, 21 CFR 211.160(b) requires that
laboratory controls include the establishment of scientifically sound and appropriate
specifications, standards, sampling plans, and test procedures designed to assure that
components, drug product containers, closures, in-process materials, labeling, and

" drug products conform to appropriate standards of identity, strength, quality, and
purity. ,

We also note that bacterial contamination of blood components and associated
transfusion risks is a continuing problem (Refs. 9 and 10). Bacterial contamination
testing 1s a necessary part of process validation and quality assurance monitoring for
Platelets, Pheresis. :

B. Definitions
For purposes of the terms used in this guidance, the following definitions apply:

Actual platelet yield — The total platelet yield in the component, calculated by
multiplying the platelet count of the sample times the volume of the component (platelet
count x component volume = actual platelet yield).

Apheresis — Automated blood collection in which a device continuously or intermittently
removes a small volume of whole blood, separates the components, collects certain
components, and returns to the donor the uncollected remainder.

Automated blood cell separator — A device that uses a centrifugal or filtration
separation principle to automatically withdraw whole blood from a donor, separate the
whole blood into blood components, and return to the donor the remainder of the whole
blood and blood components. The automated blood cell separator device is intended for
routine collection of blood and blood components for transfusion or further
manufacturing use.

Bacterial contamination testing — Testing conducted to determine whether a product
contains viable contaminating bacteria.

Component — A part of a single donor’s blood, such as platelets, separated from whole
blood by physical or mechanical means. For Platelets, Pheresis, a component is a
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transfusable product that may result from a single collection (resulting in one
component), a double collection (resulting in two Platelets, Pheresis components), or a
triple collection (resulting in three Platelets, Pheresis components).

Concurrent component — When a blood component, such as Platelets, is being collected
during an apheresis procedure, a concurrent component is a different blood component
(1.e., Plasma, RBCs) collected at the same time.

Dedicated donation — Platelets, Pheresis donated for a specific recipient.

Devices cleared or approved — Describes a device that has been cleared or approved by
FDA pursuant to a 510(k) Premarket Notification (cleared device) or Premarket Approval
Application (approved device). (See Title 21, United States Code, section 360c; Federal
Food, Drug, and Cosmetic Act (FDCA), section 515 — Premarket Approval; and, FDCA,
section 510(k)).

Donation frequency — Interval between a donor’s collection procedures.

Process validation — Establishing documented evidence which provides a high degree of
assurance that a specific process will consistently produce a product meeting its pre-
determined specifications and quality characteristics.

Qualification — A part of process validation that establishes confidence that a
manufacturing device 1s capable of operating consistently (equipment installation
qualification) and can be performed effectively and reproducibly (process performance
qualification), and that the fimished product meets all of the release requirements for
functionality and safety (product performance qualification).

Residual White Blood Cell (WBC) count — The number of WBCs remaining in a
Leukocytes Reduced component, calculated by multiplying the WBC count from a
sample of the component times the volume of the component. In this document:

o references to residual WBC count testing apply when the Platelets, Pheresis will be
labeled as Leukocytes Reduced.

o references to percent platelet retention apply to leukocyte reduction by filtration,
provided there is access to a pre-filtration sample.

Rolling 12-month period — Continual assessment of a donor over a 12-month period.
This 1s not a set 12-month period (i.e., calendar year).

Target platelet yield — The intended platelet yield programmed into an automated blood
cell separator device, which may be based on the donor’s platelet count and other factors.

Tolerance values — Minimum and maximum values (1.e., container volume; platelet
concentration) described by the manufacturer as being acceptable. These values may also
be described as specifications.
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Weight/volume conversion — The total weight of the component minus the tare weight
of the empty container divided by the specific gravity of the component equals volume of
the component.

III. DONOR SELECTION AND MANAGEMENT
A. Donor Selection

Under 21 CFR 640.21(c), plateletpheresis donors must meet donor suitability criteria
described in the biologics license application or supplement. These typically conform to
donor suitability requirements (21 CFR 640.3) and recommendations applicable to
donors of Whole Blood. In addition, we recommend:

o donor weight of at least 110 pounds (currently required for Source Plasma donors
under 21 CFR 640.63(c)(6))

¢ Prior to the first donation, collect a sample for a platelet count.

e Ifyou cannot test a sample for a platelet count prior to the first donation (for example,
because the donor presents at a mobile collection site), you should collect a pre-
donation sample and evaluate the donor’s platelet count after the first collection.

You should not collect Platelets, Pheresis from donors who have ingested platelet
inhibitory drugs recently enough to adversely affect platelet function in the product, or
the safety of the donor. These recommendations include, but may not be limited to:

+ Aspirin (ASA)/ASA-containing drugs/Feldene — two full medication free days prior
to donation (Refs. 6 and 7)

+ Plavix (Clopidogrel) and Ticlid (Ticlopidine) — 14 full medication free days prior to
donation (Ref. 8).

When the drugs listed in this section are taken for a specific medical condition, donors
should not discontinue taking drugs prescribed or recommended by their physicians in
order to be eligible2 to donate Platelets, Pheresis. However, we do not necessarily
recommend deferral of such donors for all blood products, if the donors are in-good
health, and establishments may make eligibility determinations for donations of other
products.

* We are using the terms “eligible” and “eligibility” in this guidance to refer to the donor suitability requirements
described in 21 CFR 640.3 and 640.21(c).





