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GUIDANCE FOR INDUSTRY 

An Acceptable Circular of Information for the Use of 
Human Blood and Blood Components 

This guidance document represents the agency’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. 
An alternative approach may be used ifsuch approach satisfies the requirements of the 
applicable statutes and regulations. 

I. INTRODUCTION 

The Food and Drug Administration (FDA) is recognizing as acceptable for use by manufacturers 
of blood and blood components intended for transfusion subject to United States statutes and 
regulations, the instruction circular entitled “Circular of Information for the Use of Human Blood 
and Blood Components ” (Circular) dated July 2002. The July 2002 Circular provides specific 
labeling directions for the administration and use of blood and blood components intended for 
transfusion. The FDA, Center for Biologics Evaluation and Research (CBER), believes that the 
Circular will assist manufacturers in complying with labeling requirements under 21 CFR 
606.122. The requirements under 0 606.122 specify that an instruction circular must be available 
for distribution with blood and blood components intended for transfusion. Section 606.122 
further specifies the information that is required in the instruction circular. 

II. BACKGROUND 

The Circular is prepared jointly by the American Association of Blood Banks (AABB), 
America’s Blood Centers (ABC) and the American National Red Cross (ARC). The Circular is 
periodically updated to address changes in regulations, technology, testing, and product 
indications. Recently, AABB submitted to FDA a revised draft version of the Circular dated July 
2002. This version updates the previous version dated August 2000. FDA has subsequently 
reviewed the submission and sent comments to AABB. AABB incorporated FDA’s comments 
and submitted the final version to FDA in July 2002. 

III. FDA REVIEW AND CONCLUSION 

FDA has reviewed the final version of the Circular and finds it acceptable at this time for use in 
the labeling of blood and blood components intended for transfusion (0 606.122). Manufacturers 
that have implemented licensed nucleic acid tests (NAT) may use this version of the Circular, 
which is dated July 2002. A copy of the Circular is found in section V. below. Those 
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manufacturers that have not yet implemented NAT may continue to use the August 2000 version 
of the Circular. Any subsequent modifications to the version of the Circular dated July 2002 by 
AABB, ABC, and ARC are not covered by this guidance. 

IV. SUPPLEMENTARY INFORMATION 

You may obtain the Circular dated July 2002 from: 

American Association of Blood Banks 
8 10 1 Glenbrook Road 
Bethesda, MD 208 14-2749 
Persons with access to the Internet may obtain the document at http://www.aabb.org. 

The draft guidance document and the Circular may also be obtained by mail by calling the CBER 
Voice Information System at l-800-835-4709 or 301-827-1800. Persons with access to the 
Internet may obtain the documents at http://www.fda.gov/cber/midelines.htm. 

A copy of the Circular is reproduced below. 

V. THE CIRCULAR 

Below is a copy of the “Circular of Information for the Use of Human Blood and Blood 
Components ” dated July 2002: 



CIRCULAR OF 
INFORMATION 
FORMEUSEOFHUMANBLOOD 

ANDBLOODCOMPONENTS 

This circular was prepared jointly by the American 
Association of Blood Banks, America’s Blood Centers and 
the Amencan Red Cross, and is recognized as acceptable 
by the Food and Drug Administration. 

AMERICAN ASSOCIATION OF BLOOD BANKS 

+ 

American Red Cross 

Federal law prohibits disprnsmg the blood and blood compo- 
nenis descrrbed m this crrcular without a prescrrption. 
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Notice to All Users 

The C~r~ular~~l~~~orn~ut~on for the Use ofHumnn Blood and 
Blood Components (hcrcaftcr rcferrcd to as Circular) is an 
extenston of container labels, as the space on those labels is 
limited. 

Blood and blood components are biologic products and, 
in the form ofcellularproducts, living human tissue intended 
for use in patient treatment. Professional judgment based on 
clinical evaluation detcrmmes the selection of components, 
dosage, rate ofadmimstration, and dcctsions in situations not 
covcrcd m this general statcmcnt. 

WARNING: Because whole blood and blood components 
are made fi.om human blood, they may carry a rusk of trans- 
mrthng mjectious agents, eg, viruses, and theoretzcully, the 
Creutzfeldt-Jakob drseuse (CJD) agent and vuriant 
Creutzfeldt-Jakob disease (vCJD) ugent. Careful donor se- 
lection and avnllable laboratoql tests do not eliminate the 
hazard. Also, septic and toxic reactions can result from trans- 
fusion of bacterially contaminated blood and components. 
Such rcacttons arc infrcqucnt, but may be lift-threatening. In 
additton, blood components may contain certain immunizing 
substances other than those indtcated on the label. For cxam- 
ple, Platelets may contain red cells and white cells as well as 
platelets. Therefore, this Circular, as a whole or m part, can- 
not be considcrcd or interpreted as an expressed or implied 
warranty of the safety or fitness of the described blood or 
blood components when used for their intended purpose. At- 
tcntton to the specific indtcations for blood components is 
needed to prevent inappropriate transfusion. 

Because of the risks associated with transfusion, physi- 
clans should remain familiar with currently recognized alter- 
natives to transfusion. Autologous transfusion techniques 
(such as pcrtopcrativc collection and prcopcrativc donation) 
should be constdered, when indicated, to reduce the need for 
allogeneic transfusion with its attendant risks of disease 
lransnnssion and immune reactions. 

This Cwculur IS supplied to conform with applicable fed- 
cral statutes and regulations of the Food and Drug Adminis- 
tration (FDA), US Dcpartmcnt of Health and Human Scr- 
vices. 

General Information 

Donors 
Blood and components described in this Circular have been 
collected from human donors who have been questioned 



about hepatltls and acqmrcd unmunodeficiency syndrome 
(AIDS) lugh-risk behavior and about practices and circum- 
stances that should cause them to refrain from donatmg: have 
SaGsfactorily completed a health assessment that includes a 
questionnaire on past and prcscnt illnesses; have satisfied 
mimmum physiologic critcrla; and who may have had the op- 
portunity to confidentially exclude their donation from 
transfusion. The provision of truthful and accurate mforma- 
tion by a donor during health assessment is essential for the 
exclusion ofdonors whose blood may transmit diseases to re- 
cipients. 

Testing of Donor Blood 

Testing of a sample of donor blood is performed before units 
of blood or blood components are distributed for routine 
transfusion. The label on the eontaincr indicates the donor’s 
ABO group and, when appropriate, Rh type. When “Rh Ncg- 
ative” is mdlcated, the blood has been tested and found nega- 
tlve for the presence of the D antigen includmg the weak ex- 
pression ofD (weak D). 

A sample from each donation mtcndcd for allogcnclc use 
has been tested by FDA-liccnscd tests and found negative for 
antibodies to human lmmunodcficiency virus (anti-HIV- 
l/2). hepatitis C virus (anti-HCV), human T-cell lympho- 
tropic virus (an(i-HTLV-I/II), and hepatills B core antigen 
(anti-HBc), and nonreactive for hepatitis B surface antigen 
(HBsAg). Licensed nucleic acid tests (NAT) for HCV RNA 
and HIV-1 RNA have been performed and found to bc non- 
reactive. A serologic test for syphilishas been performed and 
found to be nonreactlvc. Alanme aminotransferase (ALT) 
testing is no longer required to qualify blood for transfusion. 

For units labeled for autologous USC only, at a tnmimum 
the tirst donation from the donor-patient in each 3O-day pc- 
riod is tcstcd for cvidcnce of infection as listed above. Subse- 
quent units that are not tested will be labeled as “DONOR 
TESTED WITHIN THE LAST 30 DAYS.” If an estabhsh- 
men1 allows any autologous dormlion to be used for allo- 
genclc transfusion, or ships autologous donations to any es- 
tablishmcnt that dots, the collecting estabhshmcnt must test 
each donation for evidcncc of InfectIon as listed above. This 
includes umts labeled for autologous use only. Infectious 
&case teacmg for autologous units may be omitted for 
autologous units drawn. stored, and infused at the same facll- 
ity. Autologous units for which testing has not been per- 
formed arc labclcd “DONOR UNTESTED.” Autologous 
units with positive tests may be used for transfusion to the 
donor-patlent with appropriate physician authorization. A 
biohazard label will be applied to autologous units that are 
tcstcd for cvldencc of infection as listed above and dcter- 
mined to bc positlvc. 

Tests for unexpcctcd antibochcs against red ccl1 antlgcns 
have been performed on samples from all donors. The results 
of these tests are negative or have been determined to be clin- 
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ically Insignificant unless otherwise indicated on the label. 
Other tests may have been performedon donor blood as mdi- 
cated by information that has been provided by the blood 
bank or transfusion service on an additlonal label or tie tag, 
or in a supplement to this Clrculur. 

Blood and Component Labeling 

All blood components idcntificd in this Crrculnr have the 
ISBT 128 product name listed m  parenthesis after the cur- 
rently recognized component name. ISBT 128 is a new sys- 
tem of iden(ifying, naming, and barcoding blood compo- 
nents. Labels will contain the following information: 

1. The proper name, whole blood or component, includ- 
ing an indicatton ofany qualificationor modification. 

2. The method by which the component was prepared, ei- 
ther by whole blood or apheresis collection. 

3. The temperature range m  which the component is to be 
stored. 

4. The prcscrvativcs and anticoagulant used in the prepa- 
ratIon of the blood or components, when appropriate. 

5. The standard contents or volume 1s assumed unless 
otherwlse mdicated on the label or m  Crrculur supple- 
ments. 

6. The number of umts in pooled components and any 
scdlmentmg agent used durmg cytaphcrcsis 

7. The name, address, rcgistratlon number, and US li- 
censc number (if applicable) of the collection and pro- 
cessmg location. 

8. The expiration date (and time if applicable), which 
varies with the method of preparation (open or closed 
system) and the prcscrvatlvcs and anticoagulant used. 
When the expiration time is not indicated. the product 
expires at midnight. 

9. The donation (unit or pool) ldentltication number. 
IO. The donor category (paid or volunteer, and autologous 

if applicable). 
11. AI30 group and Rh type, if applicable. 
12 Special handling information, as required. 
13. Statements regardmg recipient identification, this Cw- 

culur, mfcctious diseases risk, and prescription re- 
qulrcmcnt. 

Instructions for Whole Blood and All 
Components 

The following general instructions pcrtaln to Whole Rlood 
and all the components dcscribcd in this Circular: 

1 All blood and blood components must be maintamed 
in 3 controlled environment and stored under appropri- 
ate conditions as described m  the AABB Standardsfor 
Blood Banks atid Transfusion Ser~wes. 
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2 

3. 
4. 

5. 

6. 

I. 

8. 

9. 

10. 

11. 

12. 

The intcndcd rccipicnt and the blood containcrmust bc 
properly ldcntlficd bcforc the transfusion is started. 
Sterility must be maintained. 
All bloodcomponentsmust be transfused through a fil- 
terdesigncd to remove clots andaggregates (generally 
a standard 170- to 260.micron filter). 
Blood and components should be mlxed thoroughly 
bcforc use. 
No mcdicatlons or solutions may be routinely added to 
or infused through the same tubing with blood or com- 
poncnts with the exception of 0.9% Sodium Chloride, 
InJcction (LISP), unless a) they have been approved for 
this USC by the FDA orb) thcrc is documentation avail- 
able to show that the addition is safe and does not ad- 
vcrscly affect the blood or component. 
Lactated Kmgcr’s, lnjcction (USP) or other solutions 
contammg calcium should ncvcr be added to or in- 
fused through the same tubing with blood or compo- 
nents containing citrate. 
Blood and components must be Inspected immediately 
prior to Issue. If upon visual mspection the container is 
not Intact or the appearance is abnormal (presence of 
excessive hemolysis, a significant color change m  the 
blood bag as compared with the tubing segments, flo- 
ccular material, cloudy appearance or other problems. 
etc), it must not be used for transfusion. 
Blood components have been prepared by techniques 
that aid in preserving sterility up to the time of explra- 
tlon. If the contamer is entered in a manner that vio- 
latcs the integrity ofthe system, the component expires 
4 hours after entry if mamtained at room temperature 
(20-24 C), or 24 hours after entry if refrigerated (l-6 
(-3 
Blood components may bc warmed if clinically mdi- 
catcd for situations such as cxchangc or massive trans- 
fusions, or for patients with cold-rcactivc antibodies. 
Warming must bc accomplished using an FDA-cleared 
warming dcvicc so as not to cause hcmolysls. 
Some hfc-thrcatcning reactions occur after the infuslon 
of only a small volume of blood. Thcrcforc, unless oth- 
crwlse Indicated by the patlcnt’s climcal con&ion, the 
rate of mfusion should imtlally bc slow. Pcrlodic obscr- 
vatIon and recording of vital signs should occur during 
and after the transfusion to idcntlfy suspcctcd advcrsc 
rcactlons. If a transfusion reaction occurs, the transfu- 
sion must bc chscontinucd immcdiatcly and appropriate 
therapy initiated. The infusion should not bc restarted 
unless approved by transfusion service protocol. Spe- 
cific mstructlonsconcerningpossible adversereactions 
shall be provided to the patlent or a responsible care- 
giver when direct medical observation or monitormg of 
the patient will not be available after transfusion. 
Transfusion should be completed within 4 hours and 
prior to component cxpiratlon. 
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13. All adverse cvcnts rclatcd to transfusion, including 
possible bacterial contamination of a blood compo- 
nent or suspected dtsease transmission, must be re- 
ported to the transfusion service according to its local 
protocol. 

14. Blood banks and transfuston services arc referred to 
the AABB Stmrdardsjor Blood Banks alrd Transfzuion 
Servrces for addttional Information and policies, espe- 
cially m the areas of recipient sample identificatton, 
compatibiltty testing, issue and transfusion of blood 
and blood components, investigation oftransfusion rc- 
actions, and proper record-keeping practices. 

15. Transfusionists are referred to the AABB Technical 
Manucrl for applicable chapters on adult and pediatric 
transfuston. 

16. Transfusionists arc directed to the specific product 
manufacturer’s package insert for instructions pcrtain- 
mg to use of transfusion devices, cg, filters, blood ad- 
mmistration sets, and blood warmers. 

Side Effects and Hazards 

The following side cffccts and hazards pcrtam to transfuston 
of Whole Blood or any component prepared from blood col- 
lected from individual donors. 

Immunologic Complications, Immediate 
1. Hemolytic lrarrsfislon reaction. the destruction of 

transfused red cells, IS discussed m detail in the section 
on red-cell-contaming components. 

2. Immune-mediated platelet destructton, one of the 
causes of refractoriness to platelet transfusion, is the 
result of alloanttbodies tn the recipient to HLA or 
platcict-specific antigens on transfused platelets. This 
IS dcscribcd m more dctatl in the section on Platelets. 

3. Febrile nonlremolytic reuctlon is typically manifested 
by a temperature elevatton of> 1 C or 2 F occurring 
durmg or shortly after a transfusion and in the absence 
of any other pyrcxtc stimulus. This may reflect the ac- 
tion of antibodtes against white cells or the action of 
cytokines, either present in the transfused component 
or generated by the recipient in response to transfused 
elements. Febrile reactions may accompany about 1% 
of transfusions; and they occur more frcqucntly in pa- 
ticnts prcviouslyalloimmunizcd by transfusion or prc- 
gnancy. No routmcly avatlablc pm- or posttransfusion 
tests are helpful m predicting or preventing these reac- 
tions. Antrpyretics usually provide effective symp- 



tomatlc relief. Patients who experlcnce rcpeatcd, sc- 
vere febrile reactions may benefit from receiving 
leukocyte-reduced components. If these reactIons are 
due to cytokines in the component, prestorage leuko- 
cytc reduction may bc beneficial. 

4. Allergfc t~eactrons usually occur as urticaria, but may 
also Include wheezing or angioedematous reactions. 
No laboratory procedures are avadable to predict or 
prevent these reactions, which usually respond to anti- 
histamines or, in scvcrc casts, corticostcroids or epi- 
ncphrinc. 

5. Anaph.vlacto~f renctions, charactcrizcd by autonomic 
dysregulation, severe dyspnea, pulmonary and/or la- 
ryngeal edema, and bronchospasm and/or laryngo- 
spasm, are a rare but dangerous complication requiring 
lmmcdlatc trcatmcnt with corticosterolds and cpi- 
ncphrinc. The majority ofthcsc reactions have been rc- 
ported in IgA-dcficicnt patients who have IgA anti- 
bodies of the IgE class. Such patients may not have 
been prcvlously transfused and may develop symp- 
toms after infusion of very small amounts of IgA- 
containing plasma, in any blood component. 

6. Transfuslotl-relatedacute lung in/ury (TRALI) occurs 
when acutely increased permeability of the pulmonary 
microcirculation causes massive leakage of fluids and 
protem into the alveolar spaces and interstitium, usu- 
ally within 6 hours of transfusion. In many casts, the 
occurrence of TRALI is assoclatcd with the prcsencc 
of granulocytc antibodlcs in the donor or rcclpicnt. 
The specific mechanism of action is not clear. Treat- 
ment consists of aggressive respiratory support. 

Immunologic Complications, Delayed 

1. Delayedlremol.vtrc reactlon is dcscrlbed in detail in the 
section on red-cell-containing components. 

2. Alloir,lrnunzziztio,l to anllgens of red cells, white cells, 
platclcts, or plasma proteins may occur unprcchctably 
after transfusion. Primary immunization does not be- 
come apparent until days or weeks after the immuniz- 
ing event, and does not usually cause symptoms or 
physlologlc changes. If components that express the 
relevant antigen are subsequently transfused, there 
may bc accclcrated removal of cellular clcmcnts from 
the circulation and/or systemic symptoms. Clinically 
slgniticant antibodies to red cell antigens will or&- 
narily bc detected by pretransfusion testing. Allo- 
lmmunizatlon to antigens of white cells, platelets, or 
plasma protcms can only bc dctccted by speciallzcd 
testing. 

3. Posttratrsfuszon purpura (PTP) is a rare syndrome 
characterized by the development ofdramatic, sudden, 
and self-limltmg thrombocytopema, typically 7-10 
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days after a blood transfusion, in a patient with a his- 
tory of sensitizatton by either pregnancy or transfu- 
sion. While the tmmune spectficity may be to a 
platelet-specific antigen the patient lacks, autologous 
and allogcncic platclcts are dcstroycd. In a bleeding 
patient, high dose Immune Globulm Intravenous 
(IGIV) may promptly correct the thrombocytopenia. 

4. Graft-vs-host disease (GVHD) is a rare but extremely 
dangerous condition that occurs when vtable T  lym- 
phocytcs in the transfused component cngraft in the re- 
cipient and react against tissue antigens in the rectpi- 
cnt. GVHD can occur if the host dots not rccogmzc as 
foreign and reject the transfused cells, and can follow 
transfusion of any component that contains even very 
small numbers of viable T  lymphocytes. Severely 
immunocompromiscd rcctpients arc at greatest risk 
(cg, fctuscs rcccivmg intrautcrmc transfusions, rccipi- 
cnts of transplanted marrow or pertphcral blood pro- 
gcnitor cells, and selected patients with severe immu- 
nodefictency conditions), but GVHD has been 
reported in immunologically normal recipients hetero- 
zygous for a tissue antigen haplotype for which the do- 
nor is homozygous. This IS most likely to occur when 
the transfused component is from a blood relative or 
has been selected for HLA compatibility. GVHD re- 
mains a rusk with leukocyte-reduced components be- 
cause they contain sufticicnt residual T  lymphocytes. 
Irradiation of the component rcndcrs T  lymphocytes 
incapable of prolifcratton and 1s prcscntly the only ap- 
proved means to prevent GVHD. 

Nonimmunologic Complications 

1. Transmtsston ofinfectrous disease mayoccurbccausc 
thts product is made from human blood. This may be 
due to known or unknown agents, such as vnuses. This 
may occur despite careful selectton ofdonors and test- 
mg of blood. Donor selection crttcria arc designed to 
screen out potential donors with increased risk of in- 
fection with HIV, HTLV. hepatitis, and syphilis, as 
well as other agents (see sectton on Testing of Donor 
Blood). These procedures do not totally eliminate the 
risk of transmittmg thcsc agents. 

Cytomegulovzrus (CMV) may, unpredictably, bc 
present m  white-cell-contammg components from do- 
nors previously infected with this virus, which can per- 
sist lifelong despite the presence of serum antibodies. 
Up to 70% of donors may be ant]-CMV positive. 
Transmission of CMV by transfusron may bc of con- 
ccrn m  low-bnthwctght (<1200 grams) premature in- 
fants born to CMV scronegative mothers and in certain 
other categortcs of immunocompromised individuals, 
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If they arc CMV scroncgativc. For at-risk recipients, 
the risk of CMV transmlsslon by cellular components 
can be reduced by transfusing CMV seronegative or 
leukocyte-reduced components. 

For other inficlrous agents, thcrc are no routinely 
avallablc tests to predict or prcvcnt disease transmis- 
s~cm. All potential blood donors are subjected to strin- 
gent screenmg procedures intended to reduce to a min- 
imum the risk that they will transmit infectious agents. 
These organisms include Buhesiu spp., Bartonella 
spp., Borrzlra spp., Brucellu spp., the agent of Colo- 
rado tick fcvcr, Le~sh~na~irr spp., Pur~~ovr~us spp., 
plasmodia, rlckettsia, Toxoplasmn spp., and certain 
trypanosomes 

2. Buctrriul contumnutron occurs rarely but can cause 
acute, scvcrc, somctimcs life-thrcatcning cffccts. On- 
set of lngh fcvcr (22 C or 23.5 F rise in tcmpcraturc), 
severe chills, hypotenslon, or circulatory collapse dur- 
~ng or immediately after transfusion should suggest 
the possibility of bacterial contamination and/or 
endotoxln reaction. Platclct components stored at 
room tcmpcrature, prcvlously frozen components 
thawed by nnmersion m  a watcrbath, and red cell com- 
ponents stored for several weeks at l-6 C have been 
Implicated. Both gram-positive and gram-negative or- 
ganisms have been identified as causing septic reac- 
tlons. Orgamsms capable of multiplying at low tcm- 
pcraturcs and those usmg citrate as a nutrient arc most 
often associated with red cell contammation. A  variety 
of pathogens, as well as skin contaminants, have been 
found in platelet concentrates. Endotoxemia in reclpi- 
cnts has rcsultcd from multiplication of Yersiniu 
enterocolit~cu in stored red-cell-contaming compo- 
ncnts. 

Prompt recogmtion of a possible septic reaction is 
essential, with immediate discontinuation ofthe trans- 
fusion and aggressive therapy with broad-spectrum 
antimicrobials and vasoprcssor agents, if ncccssary. 
In addition to prompt sampling of the patient’s blood 
for cultures at scvcral different tcmperaturcs, invcsti- 
gatmu should include examination of material from 
the blood container by Gram’s stain, and cultures of 
spcclmens from the container and the adminIstration 
set. 

3. Cmulutoty overloud, lcadmg to pulmonary edema, 
can occur after transfusion of excessive volumes or at 
excessively rapid rates. This IS a particular risk in the 
elderly and in patients with chronic severe anernla in 
whom low red cell mass IS associated with high plasma 
volume. Small  transfusion volumes can prccipitatc 
symptoms m  at-risk patlcnts who already have a posl- 
tive fluid balance. 

Pulmonary edema should be promptly and aggrcs- 
sively trealed. and infusion ofcolloidpreparations, in- 
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eluding plasma components and the suspending 
plasma in cellular components, reduced to ammimum. 

4. Hypofhermirr carrres a rusk of cardiac arrhythmia or 
cardiac arrest. Rapid mfusron of large volumes ofcold 
blood can depress body temperature, and the danger is 
compounded in patrcnts cxpcricncing shock or surgi- 
cal or anesthetic manrpulatrons that disrupt tcmpcra- 
ture regulatron. A  blood warming device should be 
considered rf rapid Infusion of blood is needed. 
Warming must bc accomplished using an FDA-clcarcd 
warmmg dcvicc so as not to cause hcmolysis. 

5. Metabolic conrplrcot~ons may accompany largc- 
volume transfusions. especially in patients with liver 
or kidney drsease. 
a. Citrate “toxicity” reflects a depression of ionized 

calcium due to the presence in the circulation of 
large quantities of citrate anticoagulant. Because 
crtratc is promptly metabolized by the liver, this 
complication is ram. Patients wrth severe liver dis- 
ease or those with circulatory collapse that pre- 
vents adequate hepatic blood flow, may have physi- 
ologically significant hypocalccmia after raprd, 
large-volume transfusion. Crtratcd blood adminis- 
tered rapidly through central intravenous access 
may reach the heart so rapidly that ventricular 
arrhythmias occur. Standard measurement of se- 
rum calcium does not drstinguish ronized from 
complexcd calcium. Ionized calcrum testrng or 
EKG monitoring is more helpful in detecting physi- 
ologrcally significant alteration in calcium levels. 

b. Other metabolic derangements can accompany 
rapid or large-volume transfusions, especially in 
patients with prc-existing circulatory or metabolic 
problems. Thcsc include actdosis or alkalosis (dc- 
rrvtng from changing concentrations of citrtc acid 
and its subsequent conversion to pyruvate and bi- 
carbonate) and hyper- or hypokalcmia. 

Fatal Transfusion Reactions 

When a fatality occurs as a result of a complication of blood 
or component transfusions, the Director, Office of Compli- 
ancc and Biologrcs Qualtty, Center for Biologics Evaluation 
and Research (CBER). should bc notiricd wtthin one FDA 
busiucss day (telephone: 301-827-6220; e-marl: 
fatalities2@cbcr.fda.gov). Within 7 days after the fatality, a 
written report must be submitted to the DIrector, Oftice of 
Compliance and Biologics Quality, HFM-600, CBER, FDA, 
1401 Rockville Ptkc, Rockvillc, MD 20852-1448. A  copy of 
the report should bc sent to the collecting facility, ifappropri- 
ate. Updated informatron about CBER reporting require- 
ments may bc found at www.fda.govicber/transfusion.htm. 
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Components Containing Red Blood Cells 

Whole Blood and Other Red-Cell-Containing 
Components 

Description 

Red cells contain hemoglobm and serve as the primary mech- 
anism for transport of oxygen to tissues. Whole Blood con- 
tains the red cells and plasma constituents of circulating 
blood; the primary red-cell-containing transfusion compo- 
nent IS Red Blood Cells, prepared by centrifugation or sedi- 
mentation of Whole Blood to remove many of the platelets 
and white cells of circulating blood and much of the plasma. 
Red ccl1 components can bc prepared by Whole Blood col- 
lection or by aphcrcsis. 

Depcndmg upon the collection system used, a single 
whole blood donation typically contains either 450 mL 
(110%) or 500 mL (*IO%) of blood with a minimum 
hematocrit of38%, withdrawn in a sterile contamer that con- 
tains an anticoagulant solution l lccnscd for this USC. Occa- 
sionally, Whole Blood units of other volumes arc collcctcd 
and those volumes arc stated on the label. 

Whole Blood can be stored for an interval (“shelf hfe”) 
determined by the properties of the anticoagulant- 
prescrvatlvc solution. Whole Blood units arc prepared in a 
stcrllc manner m  the empty container at a ratio of 14 mL per 
100 mL whole blood collected. Actual collcctlon volume 
may be + 10%. 

After plasma is removed, the resulting component is Red 
Blood Cells, a component that has a hematocrit of 65-80% 
and a usual volume bctwccn 225 and 350 mL. Additive solu- 
tions (AS) may bc mixed with the red cells remaining aftcrrc- 
moval of nearly all of the plasma. The typical hcmatocrlt of 
AS Red Blood Cells is 55-65% and their volume is approxi- 
mately 300-400 mL. 

Red Blood Cells can also be collected by apheresis. This 
component must bc collcctcd in approved anticoagulants. 
The red ccl1 volume collcctcd and the anticoagulant used arc 
noted on the label. 

Descriptions of specific red-cell-containing components 
arc given at the end of this section. 

Actions 

Whole Blood and all Red Blood Cell components increase 
the recipient’s oxygen-carrying capacity by Increasing the 
mass of circulating red cells Processing and/or storage de- 
plctc the component of virtually all potential thcrapcutic 
bcncfit attributable to the fun&Ions ofwhitc cells and platc- 
lets; cellular elements remain in these blood components and 
may cause adverse immunologic or physiologic conse- 



Summary Chart of Anticoagulants 
Monobasic 

Anticoagulant/ Trisodium Sodium 
Preservative Citrate Citric Acid Phosphate Dextrose Adenine Shelf Life 
Anttcoagulant Citrate 22 0 g/L 8.0 g/L 0 24.5 g/L 0 21 days 

Dextrose - 
A(ACD-A) 

Citrate Phosphate 26.3 g/L 3.27 g/L 2.22 g/L 25.5 glL 0 21 days 
Dextrose (CPD) 

Cl&ate Phosphate 26.3 g!L 3.27 g/L 2.22 gL 51.1 g/L 0 21 days 
Dextrose (CPZD) 

Citrate Phosphate 26.3 g/L 3.27 g/L 2.22 g/L 31.9 g/L 0.275 g/L 35 days 
Dextrose Adenme 
(CPDA-1) 

Note: Anttcoagulant Citrate Dextrose IS used as a presewattve for apheresls components as recommended by the manufacturer. 
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qucnces. Residual plasma in the component provides the rc- 
clplent with volume expansion and nonlabile plasma pro- 
telns to the extent that residual plasma is present in the 
preparation. Dependmg on the method of production, Red 
Blood Cells may contain approximately 20 mL to 150 mL of 
residual plasma. 

Zndicutions 

Red-cell-containing components arc indicated for treatment 
of symptomatic deficit of oxygen-carrying capacity. They 
arc also mdicatcd for cxchangc transfusion. 

Contraindications 

Red-cell-contammg components should not bc used to treat 
anemias that can bc corrcctcd with specific medications such 
as iron. vitamin B,>, folic acid, or erythropoietin. 

Whole Blood and Red Blood Cells should not be used as 
volume cxpandcrs or to Increase oncotlc pressure ofcirculat- 
ing blood. 

Dosage and Administration 

Each unit of Whole Blood or Red Blood Cells contains 
enough hcmoglobm to ralsc the hemoglobin concentration in 
an avcragc-sized adult by approximately 1 g/dL (raise 
hematocrit by 3 percentage points). Smaller aliquots can be 
made available for use with neonatal or pediatric patients, or 
adults with special transfusion needs. 

The ABO group of all red-cell-containing components 
must bc compatible with ABO antibodies in the rccipicnt’s 
plasma. Whole Bloodmust bc ABO-identical with therccipi- 
ent; Red Blood Cells, which contam a reduced volume of an- 
tibody-contammg plasma, need not be ABO-identical. 

Except in casts when any delay in transfusion will be 
lift-thrcatcning. serologic compatibility bctwccn recipient 
and donor m,ust be cstablishcd bcforc any rcd-ccll- 
contaming component is transfused. This may be accom- 
plished by performing ABO/Rh type, antibody screen, and 
crossmatching by serologic technique or use ofelectronic se- 
lection (“computer crossmatch”). 

The initial portlon of each transfusion should bc mfuscd 
slowly, cxccpt m  urgent situations, and with sufficient obscr- 
vation to detect onset of acute immunologic or infectious 
complications. Thcreaftcr, the rate of infusion can be more 
rapid, as tolerated by the patient’s circulatory system. It 1s 
undcslrablc for red-cell-contaimng components to remain at 
room tempcraturc longer than 4 hours. lfthe antlcipatcd infu- 
sion rate must bc so slow that the entire unit cannot bc infused 
wlthin 4 hours, It may be appropriate to order smaller 
aliquots for transfusion. 



Side Effects und Hazurds 

Hazards that pertain to all transfusion components arc dc- 
scribed m the earlxr scctlon cntltled Side Effects and Haz- 
ards. Listed below arc hazards that apply specifically to com- 
ponents that contain red cells. 

I Hemolytic transfusiun reaction is the immunologic 
destruction of transfused red cells, nearly always due 
to incompatibility of antigen on the transfused cells 
with antibody in the recipient’s circulation. (See 5 for 
discussIon of nonlmmunologic hemolysis.) The most 
common cause of severe, acute hcmolytic reactions is 
transfusion of ABC&incompatible blood, resulting 
from identification errors occurring at somcpoint(s) in 
the transfusion process. Serologic incompatibility un- 
dctectcd during prctransfusion testmg is a much less 
common cause of acute hcmolysls. Ifa hcmolytic reac- 
tion is suspcctcd, the transfusion must be stopped and 
the transfusion scrv,cc laboratory notified. Informa- 
tion idcntifymg the patient, the transfusion compo- 
ncnt, and associated forms and labels should be rc- 
viewed immediately to detect possible errors. A 
postreaction blood sample, preferably drawn from a 
site other than the transfusion access, should be sent to 
the laboratory along with the nnplicated unit of blood 
and administra(lon set. 

Acute hemolytx reac~~ns characterlstically begin 
with an incrcasc in tcmpcraturc and puisc rate; symp- 
toms may mcludc chills, dyspnea, chest or back pain, 
abnormal blcedmg, or shock. Instability of blood pres- 
sure LS frequent, the directIon and magnitude ofchange 
dependmg upon the phase of the antigen-antibody 
cvcnt and the magmtudc of compensatory mccha- 
nisms. In ancsthctizcd patlents, hypotcnsion and cvi- 
dencc of dlsscminatcd intravascular coagulopathy 
(DIG’) may be the first sign of incompatibility. Labora- 
tory findings can mclude hemoglobinemia and/or 
hemoglobmurla. followed by elevation of serum bili- 
rubin; in less catastrophic acute hemolytic reactions, a 
positive direct antiglobulin test (DAT) is commonly 
found. Treatment mcludcs mcasurcs to maintam or 
correct arterial blood pressure; correct coagulopathy. 
if present; and promote and maintain urine flow. 
Rarely, acute hemolytie reactions may not be overtly 
apparent. 

Delayed henrolytlc reuct~ons occur in previously 
red-cell-allolmmunizcd patients in whom antigens on 
transfused red cells provoke anamnestx production of 
antibody that reaches a significant circulating level 
while the transfused cells arc still prcscnt in the c1rcu- 
latlon, the usual time frarnc is 2 to 14 days after trans- 
fusion. Signs may mcludc uncxplaincd fever, devclop- 
merit of a positive DAT, and unexplained decrease in 
hemoglobinihematocrit. Hcmoglobinemla and 



hcmoglobinuria arc uncommon, but elevation of lactic 
dchydrogenase (LDH) or bllirubin may be noted. Most 
delayed hemolytic reactlons have a benign course and 
require no trealmcnt. 

2. Antigens on transfused red cells may cause red ccl1 
alloimmunization of the recipient, who may expcri- 
ence red ccl] antibody-mediated reactlons to subse- 
quent transfusions. Thcrc is no practical way to predict 
or prevent alloimmunization in any specific transfu- 
sion rcciplcnt. Clinically significant antibodies to red 
cell antigens WIII usually bc dctectcd in prctransfusion 
antibody screening tests. 

3. Circulatory overload, resulting m pulmonary edema, 
can accompany transfuslon of any component at a rate 
more rapid than the recipient’s cardiac output can ac- 
commodate. Whole Blood creates more of a risk than 
Red Blood Cells bccausc the transfused plasma adds 
volume wlthout mcrcasing oxygen-carrying capacity. 
Patients with chronic anemia have increased blood 
volumes and are at increased risk for circulatory over- 
load. 

4. Iron overload is a long-term complication ofrcpcatcd 
red ccl] transfusions. Each transfusion contributes ap- 
proximately 250 mg of iron. Patients requiring multi- 
ple transfusions for aplastlc anemia, thalassemias, or 
hemogloblnopathies are at far greater risk than pa- 
tients transfused for hemorrhagic indications, because 
blood loss is an effective means of Iron excretion. Pa- 
tlcnts with predictably chronic transfusion rcquire- 
merits should bc considered for treatment with iron- 
chelating agents. 

5. Nonimmunologic hemolysis occurs rarely, but can re- 
sult from: a) introduction of hypotonic fluids into the 
circulation; b) cffccts of drugs co-administcrcd with 
transfusion, c) effects of bacterial toxins; d) thermal 
injury to transfusion components, by either freezing or 
overheating; e) metabolic damage to cells, as from 
hcmoglobinopathlcs or cnzymc deficiencies; or f) if 
sufficlcnt physlcal or osmotic strcsscs develop, for cx- 
ample, If red blood cells arc cxposcd to exccssivc heat 
by non-FDA approved warming methods, mlxed with 
hypotonic solutions or transfused under high pressure 
through small gauge/defective needles. 

Components Available 

1 Red Blood Cells (RED RI.OOD CEIJ.S) are prepared from 
blood collcctcd into any of the anticoagulant- 
prcservatlvc solutions approved by the FDA, and sepa- 
rated from the plasma by centrifugatlon or scdimenta- 
tlon Separation may bc done at any time during the al- 
lowablc storage interval (“shelf lift”). Red Blood 



15 

Cells may contam from 160-275 mL ofred cells (50-80 
g of hemoglobin) suspended in varying quantities of 
rcstdual plasma. Units of Whole Blood that arc less 
than 405 mL (450 mL - 10%) are sometimes collected 
and prepared mto Red Blood Cells, Low Volume (RED 

BL~~DCELLS r.owvot.u~~). These preparations may re- 
quire adjustment of the anticoagulant solutton sup- 
plied in standard blood collection containers. 

2. Red Blood Cells, Adenine Saline Added (RED BLOOD 
CELLS ADENINE SALWE ADDED) are prepared by ccntrt- 
fuging whole blood to remove as much plasma as pos- 
stblc, and rcplacmg the plasma with usually 100-I 10 
mL of an additive solution that contains some combi- 
nation of dcxtrosc, adeninc, sodium chloride, and ci- 
tbcr monobasic sodtum phosphate (AS-3) or mannitol 
(AS-I and AS-5): the hematocrtt is usually between 55 
and 65%. Red cells in an additive solution have lower 
viscosity than Red Blood Cells, and flow through ad- 
mnnstration systems in a manner more comparable to 
that of Whole Blood. Red cells stored wtth an additive 
solutton have an extended shelf Itfe. 

3. Red Blood Cells Leukocytes Reduced (RED BLOOD 
CELLS wwocww KEUUCED)  arc described in the later 
section on Further Processing. 

4. Red Blood Cells Frozen (FROZEN RED BLOOD CEIJS) 

and Red Blood Cells Rejuvenated Frozen (FKOZEN 
REJUVENATED RED BLOOD CELLS) are prepared by adding 
glycerol to red cells as a cryoprotective agent before 
freezing. The glycerol must be removed from the 
thawed component before tt is infused. Frozen red 
cells may be stored for up to IO years, and for longer in- 
tervals if thcrc is particular need for specific units. 
Frozen storage is espectally suitable for red cells with 
unusual antigcnic phenotypes and for autologous do- 
nations when Itquid-preserved blood cannot fulfill de- 
mands. 

5. Red Blood Cells Deglycerolized (DEGLYCEROLIZED 

RED BLOOD CEI,I,S) 1s the form m  which cryopreserved 
red cells (Red Blood Cells Frozen) arc available for in- 
fusion. Glycerol IS added to red cells as a cryopro- 
tcctive agent bcforc freezing, and must bc removed 
from the thawed component before it is infused. 

Red Blood Cells Deglycerolized contam 80% or 
more of the red cells prcscnt in the original unit of 
blood, and have approximately the same cxpcctcd 
posttransfuston survival as Red Blood Cells. Glycerol 
is removed by washing the cells with successively 
lower conccntrattons of Sodium Chloride Injection 
(USP); the final suspension is in 0.9% Sodium Chlo- 
rtdc, lnjcction (USP), with orwithoutsmall amounts 
of dcxtrosc. Small  amounts of residual free hcmo- 
globin may cause the supernatant fluid to be ptnk- 
tinged. 



Cateeorv 
Major Indica- 
tions 

Summary Chart of Blood Components 
Action/Recipient Not Indicated Special 
Benetit for Precautions Hazards* Rate of Infusion 

Whole Blood 

Whole Blood 
Irradmted 

Red Blood Cells; 
Red Blood Cells, 
(Adenme-Salme 
Added); Red 
Blood Cells, Low 
Volume; Red 
Blood Cells 
Pheresis 

Symptomaw anemia Increases oxy- Condltlon responsive Must be ABO identi 
-w;h large volume gen-carrying 
deticlt capacity 

increases blood 
volume 

See Whole Blood, 
Rwk for GVHD 

See Whole Blood 
Donor lymphocytes 

are mactivated 
Risk of GVHD re- 

duced 
Symptomatic anemia Increases oxy- 

gen-carrying 
capauty 

to specific compo- 
nent 

Volume expansion 
Treatment of 

coagulopathy 
See Whole Blood 

Phannacologtcally 
treatable anemta 

Coagulation deti- 
ciency 

Volume expansion 

Cal 

See Whole Blood See Whole Blood 

Must be 
ABO-compatible 

Infectlow diseases 
Hemolyttc, sep- 

tic/tow, allergic, 
febrile reactlow 

Cmxlatory overload 
GVHD 

Infectlow rhseases 
Hemolytic, sep- 

tic/toxic, allergic, 
febrile reacttons 

GVHD 

For masswe loss, as 
fast as patlent can 
tolerate 

Must be Infused 
wthin 4 hours 

See Whole Blood 

As fast as patlent can 
tolerate but less 
than 4 hours 



Red Blood Cells 
Deglycerolyzed 

See Red Blood Cells 
IgA deticlency 
wth anaphylactold 
reactIOn 

Red Blood Cells SW Red Blood 
Irradiated Cells Risk for 

GVHD 

Red Blood Cells 
Leukocytes Rr- 
duced 

See Red Blood Cells 
Febrile reactIons 
due to leukocyte 
antibodles 

See Red Blood Cells See Red Blood Cells 
Deglycerohzation re- 

moves plasma pro- 
tenls 

Risk ofallergIc and 
febrile reactions 
reduced 

See Red Blood See Red Blood 
Cells Cells 

Donor lympho- 
cytes arc inacti- 
vated 

Risk of GVHD rc- 
duccd 

See Red Blood Cells See Red Blood Cells 
Reduction of leuko- Leukocyte reductlon 

cytes reduces nsk should not be used 
of febrile reactions, to prevent GVHD 
HLA 
allolmmunization, 
and CMV infectlon 

See Red Blood Cells See Red Blood Cells See Red Blood Cells 
Hemolysis due to m- 

complete 
deglycerohzatlon 
can occur 

See Red Blood See Red Blood 
Cells Cells 

See Red Blood 
Cells 

See Red Blood Cells See Red Blood Cells See Red Blood Cells 
If using bedside leu- 

kocyte reduction 
filter, hypotensive 
reactlon may occur 

(cont’d) 



Category 

Summary Chart of Blood Components (continued) 
Major Indica- Action/Recipient Not Indicated Special 
tions Benefit for Precautions Hazards* Rate of Infusion 

Red Blood Cells 
Washed 

Fresh Frozen 
Plasma (FFP); 
FFP Donor Re- 
tested 

Ltquid Plasma; 
Plasma; Thawed 
Plasma; Plasma 
Frozen Within 24 
Hours 

See Red Blood Cells 
LgA detictency wtth 

anaphylatotd reac- 
non 

Recurrent severe al- 
lergic reacttons to 
unwashed red cell 
products 

Deficiency of la- 
bile and stable 
plasma 
coagulation fac- 
tors 

TTP 

Detictency of stable 
coagulation factors 

See Red Blood Cells See Red Blood Cells 
Washmg reduces 

plasma protems 
Rusk of allergic reac- 

ttons may be re- 
duced 

Source of dcfictcnt Volume rcplacc- 
or defective ment 
plasma proteins Coagulopathy that 

can bc more cf- 
fcctively treated 
with specific 
therapy 

Source of no&bile See FFP 
coagulatton Deficiency of Fac- 
factors tom V and VIII 

Volume replacement 

See Red Blood Cells See Red Blood Cells See Red Blood Cells 

Must be Infectious discascs Less than 4 hours 
ABO-compatible Allergic rcac- 

tions 
Ctrculatory ovcr- 
load 

Must be ABO- 
compatible 

See FFP Less than 4 hours 

t 



Plasma 
Cryopreclpltate 
Reduced 

TTP 

Cryopreclpltated 
AHF; 
Cryopreclpltated 
AHF, Pooled 

Platelets: 
Platelets Pooled 

Hemophiha A 
van Wdlebrand’s 

disease 
Hypofibrinogenemra 

Factor XIII deli- 
clency 

Bleedmg due to 
thrombocytopema 
or platelet Amc- 
tion abnormality 

Prevention of bleed- 
ing from marrow 
hypoplasla 

See FFP 
Deficient in Factor I, 

VIILVWF and 
XIII 

Deficient in high 
molecular weight 
VWF multimers as 
compared to FFP 

Provtdes Factor VIII, 

tibrmogen, vWF, 
Factor XIII 

Improves hemostasis 

See FFP 
Deficiency of coagw 

latlon factors 
known to be de- 
pleted in this prod- 
uct, Factors 
I,VIII,VWF, XIII 

Volume replacement 
Deticlency of any 

plasma protein 
other than those 
enriched in 
Cryoprecipitated 
AHF 

Plasma coagulation 
de&Its 

Some conditions 
with rapid platelet 
destruction (eg 
ITP, TTP) unless 
life threatening 
hemorrhage 

Must be See FFP 
ABO-compatible 

Less than 4 hours 

Repeated doses may Infectious diseases Less than 4 hours 
be necessary Allergic reactIons 

Should not use some Infectious diseases Less than 4 hours 
filters (check man- Septrcitoxtc, aller- 
ufacturer’s instruc- gic. febrile reaction 
tions) GVHD 

(cont’d) 

2 



Categorv 

Summary Chart of Blood Components (continued) 
Major Indica- Action/Recipient Not Indicated Special 
tions Benefit for Precautions Hazards* Rate of Infusion 

Platelets Pheresis 

Platelets Irradiated; 
Platelets Pooled Ir- 
radtated; 

Platelets Pheresls Ir- 
radtated 

Platelets Leukocytes See Platelets 
Reduced; Prevention of febrile 

Platelets Pheresls reactions 
Leuokcytes Re- PreventIon of HLA 
duced allommwwat~on 

See Platelets 

See Platelets 
Risk of GVHD 

See Platelets See Platelets 
May be HLA (or 

other anugen) se- 
lected 

See Platelets See Platelets 
Gamma irradiation 

Inactivates donor 
lymphocytes re- 
duced risk of 
GVHD 

See Platelets See Platelets 
Reduction of leuko- Leukocyte reduction 

cytes reduces risk should not be used 
of febrile reactions, to prevent GVHD 
HLA 
alloimmunization, 
and CMV mfection 

See Platelets See Platelets See Platelets 

See Platelets See Platelets See Platelets 

See Platelets See Platelets See Platelets 



Granulocytes See Platelets 
Pherests; Granule- Neutropenia with 
cytes/Platelets mfection, unre- 
Pherests sponsive to appro- 

prtate antibtotics 

Granulocytes See Gmnulocytes 
Pherests Irmdtated, See Platelets 

Granulocytes Plate- 
lets trradiated 

Provides granulo- 
cytes wtth or wtth- 
out platelets 

Prowdes granulo- 
cytes wtth or wth- 
out platelets 

Donor lymphocytes 
are inactivated 

Infectton responsive Must be ABO com- 
to antibtottcs, patible 
eventual marrow Should not use some 
recovery not ex- filters (check man- 
petted ufacturer’s mstruc- 

ttons) 

See Granulocytes See Granulocytes 
See Platelets See Platelets 

Infecttow diseases One umt over 2-4 
Allergtc reacttons hours 
Febrile reacttons Closely observe for 
GVHD reacttons 

See Granulocytes 
See Platelets 

See Granulocytes 
See Platelets 

*For all cellular components there ts risk the rectpient may become allotmmunized. 
PBC-contammg components and thawed plasma should be stored at 1-6 C. 
Platelets, Granulocytes. and thawed Cryprecipitate should be stored at 20-24 C. 



Red Blood Cells Dcglyccrolized provide the same 
phystologic bcncfits as Red Blood Cells. but thctr USC 
is usually restricted to sttuations in whtch standard 
transfuston components are inapproprlate or unavail- 
able. Red Blood Cells Deglyccrolized may bc useful 
for red ccl] transfusions to pattcnts wtth clinically sig- 
niticant immune reactivity against IgA orothcrplasma 
constituents, because the extensive washiug required 
to rcmovc glycerol also cftictcntly rcmovcs plasma 
constituents 

In addition to the stde cffccts and hazards ofrcd ccl1 
transfusion, Red Blood Cells Deglycerolized carry a 
rusk of intravascular hemolysis if deglycerolization 
has been inadcquatc. 

6. Red Blood Cells Rejuvenated (REJUVENATED RED 
BLOOD CELLS) may bc prcparcd from red cells stored in 
CPD, CPDA-I. and AS-I storage solutions up to 3 
days afler expiration. Additton of an FDA-approved 
solutton containmg inosine, phosphate, and adenine 
rcstorcs 2,3-diphosphoglycerate (2,3-DPG) and 
adenosme trtphosphate (ATP) to levels approxunating 
those of freshly drawn cells. Red Blood Cells Rejuve- 
natcd must be washed before infusion to remove the 
inosinc, which may bc toxic. Red Blood Cells RCJUVC- 

nated may bc washed and transfused within 24 hours or 
prepared for frozen storage by standard glyceroli- 
zation, whtch also scrvcs to remove inosinc. 

7. Red Blood Cells Rejuvenated Deglycerolized 
(DECLYCEKOLIZEDHEJUVEN~~EI)REDBLOODCELLS) is the 
form m which rejuvenated, cryoprcservcd red cells 
(Red Blood Cells Frozen Rejuvenated) are available 
for infusion. For addtttonal information, see sections 
on Red Blood Cells Rcjuvcnatcd and Red Blood Cells 
Deglycerolized above. 

8. Whole Blood (WIIoLE BLOOD) is rarely used for transfu- 
sion because sound resource management usually de- 
mands preparation of several components from a sin- 
glc blood donation. 

9. Red Blood Cells Pheresis (APHERESIS RED BLOOD 

CELLS) arc red blood cells collcctcd by aphcresis. Aside 
from the automated collcct~on method used, the com- 
ponent is comparable to red blood cells collected by 
manual phlebotomy in all aspects. The dosage can bc 
calculated, as for Red Blood Cells, from the red ccl] 
content of the product. Red Blood Cells Pheresis con- 
tains on average 60 grams of hemoglobin per unit. For 
comparison, a typical unit of Red Blood Cells dcrtvcd 
from a whole blood collcctton contains 50 to 80 grams 
of hcmoglobtn. 

10. Any of the above may bc irradiated. See sectton on 
Further Proccssmg. 



Plasma Components 

Plasma Components Containing Functional 
Amounts of Labile Coagulation Factors 
(Factors V and VIII) 

Description 

Fresh Frozen Plasma (FFP) is prepared from a whole blood or 
aphcrcsls collection and frozen at -18 C or colder within the 
time frame required for the anticoagulant or collection pro- 
cess. The anticoagulant solution used is indicated on the la- 
bel. Component volume varies depending on the method 
used to collect and preparc the component. Component vol- 
umc is indicated on the label. By dcfimtion each mL ofundi- 
lutcdplasma contams 1 mtcrnatlonalunit (IU) ofcachcoagu- 
lation factor. 

Action 

FFP scrvcs as a source of plasma protcms for patients who 
are deficient in or have defective plasma proteins. 

Indications 

FFP Is indicated in the following conditions: 
1 Management of preoperative or bleeding patients who 

require replacement of multiple plasma coagulation 
factors (eg, liver disease). 

2. Patients with massive transfusion who have clinically 
significant coagulation dcticicncics. 

3. Patients on warfarin who arc bleeding or riced to un- 
dergo an invasive procedure before vitamin K could 
reverse the warfarm effect or who need to have anti- 
coagulation therapy after the procedure. 

4. For transfusion or plasma exchange in patlcnts with 
thrombotic thrombocytopcnlc purpura (TTP). 

5. Management ofpatients with selected coagulation fac- 
tor deficlencics, congenital or acquired, for which no 
specitic coagulation concentrates are available. 

6. Management ofpatients with rare specific plasmapro- 
tcln dcfkicncics, such as C-I xstcrasc. 

Contraindications 

Do not USC FFP when coagulopathy can bc corrcctcd more cf- 
fcctivcly with spccltic therapy, such as vitamin K, Cryo- 
prccipitatcd AHF, or Factor Vlll conccntratcs. 

Do not use FFP when blood volume can be safely and ade- 
quately replaced with other volume expanders. 
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Dosage and Adrninistratiun 

Cornpatlbility tests bcforc transfusion arc not necessary. 
Plasma must be ABO-compatlblc with the rccipicnt’s red 
cells. The volume transfused dcpcnds on the clinical sltua- 
tion and patient size, and may be guided by laboratory assays 
of coagulation function. 

Do no1 UC the frozen component if there is evidence of 
container brcakagc or of thawing during storage. Plasma 
must bc thawed in a watcrbath at 30-37 C or m  an FDA- 
cleared device. If a waterbath 1s used, thaw FFP m  a protec- 
tive plastic overwrap using gentle agitation. Thawed FFP 
should be Infused Immediately or stored at l-6 C for up to 24 
hours. If stored greater than 24 hours, the words “fresh 
frozen” must bc removed. 

Side Effects and Hazards 

Hazards that pcrtaln to all transfusion components arc dc- 
scribed in the carllcr scctlon on Side Effects and Hazards. 

Antibodlcs m  the plasma may react with the rccipxnt’s 
red cells, causing a positive DAT. 

Specific Plasma Components 

1. Fresh Frozen Plasma (FRESHFROZEN PLASMA) contams 
plasma proteins including all coagulation factors. 

2. Fresh Frozen Plasma Donor Retested (FRESH FROZEN 
PLASMA QUARANTINED RETESTED) is identical in all as- 
pccts to FFP cxccpt that it IS held In quarantine for a 
minimum of II 2 days from collcctlon, until the donor 
from whom it is prepared has been retcstcd and found 
ncgatlvc for all FDA-required and recommended tests. 
Such retesting is Intended to reduce the risk of virus 
transmission from donors who may be in the infectious 
wmdow period. 

Plasma Components Containing Reduced 
Amounts of Labile Coagulation Factors 

Description 

Other plasma components may be made from whole blood 
collcctcd in all approved anticoagulants or by apheresls. 
Thcsc components contain stable coagulation factors such as 
Factor 1X and tibrinogcn m  concentrations similar to that of 
FFP, but rcduccd amountsofFactors V  and VIII. The volume 
1s indicated on the label. 

Actions 

Thcsc components scrvc as a source of plasma proteins for 
patients who have dcfcctivc or are deficient in plasma pro- 
telns, except for Factor V  and Factor VIII. 
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Indications 

Same as for FFP, cxccpt that these components should not bc 
used to treat coagulation factor dcficlcncics ofFactor V  and 
ITactor V111. 

Contruindicutions 

Same as for FFP. Do not USC Plasma, Thawed Plasma, or Liq- 
uid Plasma for rcplaccmcnt of coagulation Factors V  and 
VIII. 

Dosage und Administration 

Same as for FFP. 

Side Effects and Hazurds 

Same as for FFP. 

Specific Plusma Componenis 

1 Thawed Plasma(w~wen~~~~~~~)isderivedfromFFP 
prcparcd in a way that cnsurcs stcrihty (closed sys- 
tcm). thawed at 30-37 C, and maintained at 1-6 C for 
1-5 days. 

2. Plasma Frozen Within 24 Hours After Phlebotomy 
(PI.ASMAFROZENWlTII IN24HOURSOFPtlLEBOTO~ly)~USt 
be separated and placed at -18 C or below within 24 
hours from whole blood collection. 

3. Plasma; Liquid Plasma (PLASMA; LIQUID PLASMA) is 
separated no later than 5 days after the expiration date 
of the Whole Blood. Plasma may be stored at -18 C or 
below. kquid Plasma IS stored at refrigerator tempera- 
turc (1-6 C). 

Plasma, Cryoprecipitate Reduced (PLASMA 
CKYOPKECIPI’fATE REDUCED) 

Description 

Plasma, Cryoprecipitate Reduced (PI .ASMA CRYO- 
PRECIPITATE REDUCED) is prepared from FFP by a process of 
rapId frcczmg, followed by thawmg and centrifugatlon, 
which removes the cryoprccipitate and yields plasma that is 
deficient in Factor VIII, vcm Wlllebrand factor (vWF), 
tibrmogen, cryoglobulln, and fibronectin. Proteins such as 
albumin. Factors II, V, VII, IX, X, and XI remam in the same 
conccntratlon as in FFP. The high-molecular-weight forms 
of vWF (multnners) arc more thoroughly rcmovcd by the 
process thansmallermultimcrs. Plasma,CryoprccipitateRe- 
duccd can also be prepared from FFP Donor Retested. 
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Action 

This component serves as a source for deficient or defective 
plasma proteins cxccpt for tibrinogcn, Factor VIII, Factor 
XIII, and vWF 

Indications 

Plasma, Cryoprecipitate Reduced is used for transfusion or 
plasma exchange in patients with TTP refractory to FFP. It 
may be used lo provide clottmg factors except Factor I 
(fibrinogen), Factor VIII. Factor XIII, and vWF. 

Contraindications 

This component should not bc used as a substitute for PFP. 

Dosage and Administration 

Same as for FFP. 

Side Effects and Hazards 

Same as for FFP. 

Cryoprecipitate Components 

Cryoprecipitated AHF; Cryoprecipitated AHF, 
Pooled (CRYOPRECIPITATED AHF, POOLED 

CRYOPRECIPITATED AHF) 

Description 

Cryoprccipitatcd AHF is prcparcd by thawing FFP bctwccn 
I-6 C and rccovcrmg the prccipitatc. The cold-insoluble prc- 
cipitate is refrozen withm 1 hour. Cryoprecipitated AHF con- 
tains coagulation Factor VIII, Factor XIII, fibrinogen, vWF, 
and fibroncctin. Each unit of Cryoprecipitated AHF should 
contain 2 80 IU Factor VIII units and 2150 mg of fibrinogen 
in approximately 15 mL of plasma. 

If the label indicates “Cryoprecipitated AHF, Pooled,” 
several units of Cryoprccipitated AHF have been pooled. 
The volume of the pool is indicated on the label and. if used, 
the volume ofO.9% Sodium Chloride, Injection (USP) added 
may bc scparatcly Iistcd. To dctcrminc the minimum potency 
of this component, assuflrc 80 LU of Factor VIII and 150 mg 
of fibrinogen for each unit of Cryoprecipitated AHF mdi- 
cated on the label. 
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Action 

Cryoprecipltate serves as a source ofFactor VIII, fibrinogen, 
vWF, and Factor X111. 

Zndicutions 

This component is mdlcated as second-lme therapy for von 
Willebrand disease and hemophilia A  (Factor VIII deli- 
cicncy). Coagulation factor preparations are the preferred 
components when blood component therapy is needed for 
managcmcnt of von Willcbrand chseasc and Factor VIII dcfl- 
ciency Cryoprecipitate should be used only if virus- 
inactivated Factor VIII concentrates or recombinant fac- 
tor preparations are not available for mnnagement of pa- 
tients with hemophilia A  or von Willebrand disease. It is 
also used In the control of bleeding associated with 
fibrinogen dcficicncy and to treat Factor XIII deficiency. In- 
dicatlons for use as a source of fibronectin are not clear. 

Contraindications 

Do not USC this component unless results of laboratory stud- 
ies indlcatc a spccltic hemostatic defect for which this prod- 
uct IS indicated. 

Dosage and Administration 

Compatibihty tcstmg is unnecessary. ABO-compatible ma- 
terlal IS preferred. Kh type need not be considered when us- 
mg this component. 

The frozen component is thawed m  a protective plastic 
ovcrwrap ma watcrbath at 30-37 Cup to 15 minutes (thawing 
time may need to be cxtendcd of product is pooled before 
freezing). This component should not be given ifthere is evi- 
dence of contamer breakage or of thawing during storage. Do 
not refreeze after thawmg. Thawed Cryoprecipitated AHF 
should bc kept at room temperature and transfused as soon as 
possible after thawing, or within 6 hours if it is a closed sin- 
glc umt, or withm 4 hours iflt 1s an open system or units have 
been pooled. 

For pooling, the prcclpitate in each concentrate should be 
mIxed well with 1 O-l 5 mL of diluent to ensure complete re- 
moval of all material from the container. The preferred dllu- 
cnt is 0.9% Sodium Chloride, Injection (LISP). 

For treatment of bleeding in patlcnts with hemophilia A, 
rapid InfusIon of a loadmg dose expected to produce the de- 
sired level of Factor VIII is usually followed by a smaller 
maintcnancc dose every 8-l 2 hours. To mamtain hemostasis 
after surgery. a rcgimcn of therapy for 10 days or longer may 
be rcqmrcd. Ifcirculating antibodies to Factor VIII are pres- 
ent, the USC of larger doses, activated conccntratcs, por- 
tine-dcrlved concentrates, or other special measures may be 
indicated. 
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In the steady state, the half-lift of flbrinogcn is 3-5 days. 
Dosing schedules of cryoprecipltate infusions every 3 days 
may be appropriate for patlents with congcnilal hypofibrino- 
genemia. Thrombosis alters fibrinogen kinetux: therefore, 
patlcnts rccclving cryoprccipitatc 3s fibrinogen rcplaccmcnt 
in conditions associated with increased fibrmogcn turnover 
should bc momtored with fibrinogen assays. 

To calculate cryoprccipitate dosage 3s a source of Factor 
VIII, the following formula is helpful: 

Number of bags of cryoprcclpttate required = 

desued increased Factor VIII level (III ‘%) x 
natlent’s nlasma volume (111 mL)* 

average ututs of Factor VIII per ctyoprcc~pnate (mintmum 80) 

For example. 50% x 2800 mL or O.SOU/mL x 2800 mL = I8 bags 
80 80 umag 

*or substitute 4% body weight (kg) x IO00 

Good patlent management requires that the Cryopreci- 
pitaled AHF treatment responses ofFactor VIII-deficient re- 
cipients be monitored with periodic plasma Factor VIII as- 
says. 

For trcatmcnt of von Wlllcbrand dlseasc, smaller 
amounts of Cryoprecipltated AHF will correct the bleedmg 
tnne. These patients should be momtored by appropriate lab- 
oratory studlcs to determine frequency of Cryoprecipltated 
AHF admlnistratlon. 

Side Ef,ects and Hazards 

Hazards that pertain to all transfusion components are de- 
scribed In the carlicr section on Side Effects and Hazards. 

If3 large volume ofABO-mcompatible cryoprccipitate is 
used, the rcclpicnt may dcvclop a positive DAT and, very 
rarely. mild hemolysls. 

Platelet Components 

Pk#tCktS (PLATELETS) 

Description 

A unit ofPlatelets 1s aconccntrate ofplatelets separated from 
3 slnglc unit of Whole Blood and suspcndcd in a small 
amount of the orlginal plasma. One unit of Platelets should 
contain no fcwcr than 5.5 x 10”’ platelets suspcndcd in 40-70 
mL of plasma, which contain normal levels of stable coagu- 
lation factors. Depending upon the technique used m  prepa- 
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ratton, each platclct umt may contain a significant number of 
Icukocytes. Some platelet units may contam more than the 
trace amounts ofredcells usually present, which will appear 
pink-to-salmon colored. This component may be prepared 
from Whole Blood collcctcd m all approved anticoagulant 
soluttons. 

Actions 

Platclcts arc csscntial for normal hcmostasis. Complex reac- 
tions occur between platclcts, von Willcbrand factor, and 
collagen m the walls ofdisturbed vasculature, phospholipid, 
and soluble coagulation factors including thrombin. These 
changes induct platelet adherence to vessel walls and 
platclct activation, which lcads to platelet aggregation and 
formation ofa primary hemostatic plug. The therapeutic goal 
of platelet transfusion IS to provtde adequate numbers ofnor- 
mally functioning platelets for the prevention or cessation of 
blcedtng. 

Indications 

Platclct transfusion is indicated for treatment of patients 
blecdmg due to critically decreased ctrculating platelet 
count or functionally abnormal platelets. Platclct transfu- 
sions arc not usually cffcctivc or mdicatcd III patients with 
destructton ofcirculating platelets due to autoimmune dtsor- 
ders. eg, lmmunc thrombocytopenic purpura (ITP). 

Platclcts may be useful If given prophylactically to pa- 
ticnts with rapidly dccrcasmg or low platelet counts (usually 
less than 1 O,OOO/uL) secondary to cancer, marrow aplasia, or 
chcmothcrapy. Platelet transfusion may also bc useful in se- 
lected casts ofpostoperative bleeding, eg. platelet count less 
than 5O,OOO/uL. If platelet function is normal, platelets 
should not bc transfused if the platelet count is greater than 
100,000/~1L. 

Contraindications 

Do not USC thts component tf bleeding ts unrelated to de- 
creased numbers of, or abnormally functioning, platelets. 

Do not USC in pattcnts with destruction of cndogcnous or 
transfused platelets, such as in TTP or ITP, unless the patient 
has a life-thrcatcnmg hemorrhage. 

Dosage arld Administration 

Compattbtbty testmg IS not necessary in routine platelet 
transfuston. Except in unusual circumstances, the donor 
plasma should bc ABO compatible with the rcctpicnt’s red 
cells when this component 1s to be transfused to infants or 
when large volumes arc to bc transfused. The number of 
platelet units to be adnumstercd depends on the clinical sttu- 
atton ofeach patient One unit ofPlatelets would be expected 
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and increase the count of an 18-kg child by 2O,OOO/uL. The 
usual dose tn an adult patient is 4-8 umts. For prophylaxis, 
this dose may need to bc repeated in I-3 days because of the 
short lifespan of transfused platclcts (3-4 days). 

The corrcctcd count mcrcmcnt (CCI) is a calculated mca- 
sure of patient response to platelet transfusion that adjusts 
for the number of platelets infused and the srze of the recipr- 
em. 

CC1 = (post-count - pre-count) x BSA /platelets transfused 

whcrc post-count and pre-count are platclct counts (/uL) af- 
ter and before transfusron, respectively; BSA is the patient 
body surface area (mete?); and platelets transfused is the 
number of administered platelets (x IO”). For example: 

A patient with acute myclogcnous lcukcmia with a 
nomogram-dcrrvcd body surface area of 1.40 mctcr’ is trans- 
fused wrth a unit ofPlatclcts Phcrcsrs. The collecting facility 
label mdrcates a platelet dose of 4.5 x 10”. The pre- 
transfusion platelet count is 2OOO/pL. The patient’s platelet 
count from a sample of blood collected 15 minutes after 
platclct transfusion is 29,OOO/pL. The CC1 is calculated as 
(29,000 - 2,000) x 1.4 / 4.5 = 8400. 

In the clinically stable patient, the CC1 is typtcally greater 
than 7500 at 10 minutes to one hour after transfusion and re- 
mains above 4500 at 24 hours. Both Immune and nonimmune 
mcchanrsms may contribute to rcduccd platelet recovery and 
survival Along with supportive serologic test results, a CCL 
of lower than 5000 at 10 minutes to 1 hour after transfusion 
may mdicatc an Immune-mediated refractory state to platelet 
therapy. With nonimmune mechanisms, platelet recovery 
within 1 hour may be adequate although survival at 24 hours 
is rcduccd. Platclcts must bc examined prior to administra- 
tion. Units with cxccsstvc aggregates should not bc adminis- 
tcrcd. Transfusron may proceed as fast as tolcratcd but must 
take less than 4 hours. 

Side Effects and Hazards 

Hazards that pertain to all transfusion components arc dc- 
scribed rn the sectton on Side Effects and Hazards. Listed be- 
low arc hazards that apply specifically to components that 
contam platelets. 

1. Bacterial Contamination: Platclct products are the 
most likely among blood components to bc contami- 
natcd wrth bactcrra. Gram-positive skin flora are the 
most commonly recovered bacteria from contami- 
nated platelet units. Symptoms may include high fever 
(22.0 C or 23.5 F rise in tcmpcrature), severe chills, 
hypotcnsron, or crrculatory collapse during or immcdi- 
atcly after transfusion. Prompt managcmcnt should in- 
cludc broad-spectrum antibiotic therapy along with 
cultures of patient sample, suspected blood compo- 



ncnt(s), and admmistration set. Gram’s stain of sus- 
pectcd contaminated umt(s) may be helpful. 

2. Platelet Alloimmunizatiun: Platelets bear a variety 
of antigens, including HLA and platelet-specific anti- 
gens. Patients transfused with platelets often develop 
HLA antibodies. The patient may become refractory to 
all but HLA-sclccted platelets (see “Platelets 
Phcrcsls”). When platclcts arc transfused to a patient 
with an antibody spcclfic for an cxprcsscd antigen, the 
survival time of the transfused platclcts may bc mark- 
cdly shortcncd. Nonimmune events may also contrib- 
ute to rcduccd platelet survival. It is possible to sug- 
gest the presence of immune or nonimmune platelet 
refractormess by assessing platelet recovery soon af- 
ter InfusIon, ie, IO- to 60-minute postinfusion platelet 
increment. In Immune refractory states secondary to 
serologic incompatibility, there is poor recovery in the 
early postinfusion mterval. In nonimmune mccha- 
nisms (ic, splcnomegaly, sepsis, fever, intravascular 
dcviccs, and DIG) platclct recovery withm 1 hour of 
Infusion may be adequate while longer-term survival 
(IC, 24-hour survival) 1s rcduccd. Scrologlc tests can 
contirm the prcscncc of alloimmumzation. Serologic 
tests may also bc helpful in selecting platelets with ac- 
ceptable survival. 

3. Red Cell Alloimmunization: Immunization to red 
cell antigens may occur because of the presence of re- 
sidual red cells in Plalelcls. When Platelet units from 
Rh-positive donors must be glvcn to an Rh-negative 
fcmalc of childbcarlng potential because of lack of 
availabllity of Rh-negative Platelets, prcvcntion of D 
nnmumzation by USC of Rh Immune Globulin should 
bc considcrcd. In some patients, out-of-group Platclcts 
suspended in mcompatiblc plasma that contains anti-A 
or anti-B may cause a positive DAT and possibly 
low-grade hemolysis If the recipient’s red cells ex- 
press the corresponding antigen. 

Components Available 

1. Pht&tS(pLATELETS) 
A umt of Platelets IS a concentrate of platelets sepa- 
rated from a smgle unit of Whole Blood. One unit of 
Platelets should contain no fewer than 5.5 x IO’” plate- 
lets suspended in 40-70 mL of plasma. 

2. Platelets Pooled (POOLED PLATELETS) 
Platclcts Pooled IS composed of mdividual platclct 
units combined by sterile tcchniquc and has an allow- 
able shelf hfc of4 hours. The number of units of Plate- 
lets m the pool will bc mdicatcd on the label. To detcr- 
mine the minimum potency of this component, assume 
5.5 x IO”’ platelcts per umt of Platelets indicated on 
the label. See the label for the approximate volume. 
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3. Platelets Pheresis (APHEHESISPLA' I‘ELE~'S) 
Aphcrcsis is an cffectivc way to harvest a thcrapcuttc 
adult dose of platelets from a smgle donor. Platelets 
Pheresrs should contain t 3 x IO” platelets. One unit 
of Platelets Phcresis may replace 4-8 unrts ofPlatelets. 
The exact number ofplatelets in the apheresis product 
can be obtarncd on request from the collecting facility. 
The volume ofplasma used forplatclet suspension var- 
ies between 100 and 500 mL. (See the label for the ap- 
proximate volume ) The number of leukocytes con- 
tarncd rn thts component varies dcpcnding upon the 
blood ccl1 separator and protocol used for collection. 
Platclcts Phcrcsis is supphcd in a large plastic pack or 
tn two conncctcd packs to Improve platelet viability 
during storage by provrdmg more surface arca for gas 
cxchangc. ACD-A IS the anticoagulant solution cur- 
rcntly used for the collection and prescrvatron ofPlate- 
lets Phcrcsis. 

In patrcnts refractory to platelets from unmatched 
donors, thus component may be especially useful if se- 
lcctcd to bc HLA-matched or If determined recipi- 
cnt-compatible by serologic methods. Other causes of 
rcfractormcss to Platelets mcludc DIG, ITP, hypcr- 
splcnism, fcvcr, and sepsis; for these latter condrtions, 
Platelets Pheresis is no more effective than Platelets. 

Red blood cell compatibility testing is necessary 
only If the component is prcparcd by a method that al- 
lows the component to contain 2 mL or more of red 
cells 

4. Platelets Pheresis Leukocytes Reduced (APHERESIS 
PLATELETS, LEUKOCYTES REDUCED),  Platelets Leuko- 
cyteReduced (PLATELETS,LEUKOCYTESREDUCED) 
Platclcts and Platclcts Pheresis can be prepared to be 
lcukocytc reduced. Platelets and Platelets Pheresis 
may also bc further processed using leukocyte reduc- 
tion filters. These may bc labeled Platelels Leukocytes 
Reduced or Platelets Pheresrs Leukocytes Reduced 
provrdcdthat the residual leukocyte count is ~8.3 x I O5 
or ~5 x 1 06, respectively, and the platelet recovery is at 
lcast 85% of the prefiltration content. Alternatively, 
Platclcts Phercsis may be collcctcd to contain a thcra- 
pcutrc adult dose of platclcts and vert few leukocytes. 
If the leukocyte content is <5 x IO and the platelet 
count is >3 x IO” platelets, the unit can be labeled 
Platclcts Phcrcsis Lcukocytcs Reduced. The volume, 
anticoagulant/prcscrvativc, and storage conditions for 
Icukocytc-rcduccd platclct components arc the same 
as those for Platelets or Platclcts Phcresis, 
rcspcctivcly. Platclcts Lcukocytcs Rcduccd or Platc- 
lcta Phercsis Leukocytes Reduced are indicated to de- 
crease the frequency of recurrent febrile, nonhemoly- 
tic transfusion reaction, HLA alloimmunrzation and 
transfusron-transmrtted CMV infection (See sectron 
on Further Processing.) 



Granulocyte Components 

Description 

Granulocytc transfusion therapy IS controversial. Granulo- 
cytc concentrates are typically collected by a hemapheresis 
technique. Granulocytcs Phcrcsis usually contains many 
other lcukocytcs and platelets as well as 20-50 mL of red 
cells. The number ofgranulocytes in each concentrate is 21 .O 
x IO’“. Various modahtles may be used to improve granulo- 
cyte harvest, including donor admmistration of granulocyte 
colony-stimulating factor and/or corttcostcroids. The final 
volume of the Granulocytcs Phcrcsis product is 200-300 mL 
includmg antIcoagulant and plasma as indicated on the label. 

Red ccl1 sedimenting agents approved by the FDA, such 
as hydroxycthyl starch (HIS), are typically used in the col- 
lection ofgranulocytes. Residual agent will be present in the 
tinal component and IS dcscribcd on the label. Granulocytes 
Phcrcsls should be administcrcd as soon after collection as 
posslblc due to well-documcntcd dcterloration of granulo- 
cyte function on short-term storage. If stored. maintain at 
20-24 C wlthout agitation for no more than 24 hours. 

The component Granulocytcs/Platclets Phcrcsis is simi- 
lar to both Granulocytcs Pheresis and Platclcts Phcrcsis in 
actions, side cffccts, hazards and the need for irradiation. It is 
imhcated for patlcnts with simultaneous need for both of 
these components. The expected potency ofthe component is 
usually greater than 3 x 10” platelets and I x 10” granulo- 
cytcs. Adminlstration is the same as for Granulocytes 
Phcrests, since granulocytc therapy 1s the prtmary thcrapcu- 
tic considcratlon. 

Actions 

Granulocytcs migrate toward, phagocytize, and kill bacteria 
and fungi. A quantitative relattonship exists bctwccn the 
lcvcl ofctrculating granulocytcs and the prcvalcnce ofbacte- 
rial and fungal infcctlon in ncutropcnic patients. 

The infusion of a granulocyte concentrate in itself is 
rarely associated with an Increment in the patient’s granulo- 
cyte count. Thts may be due to the sequestration ofgranulo- 
cytes that results from prior immunizatron to leukocyte anti- 
gcns or due to consumption of granulocytcs in the infection 
process. 

Indications 

Granulocytcs Phcrcsts is used typlcally in the treatment of 
ncutropcnlc patients (gcncrally less than 0.5 x lO’/L 
[SOOipL]) rn whom cvcntual marrow recovery IS cxpccted. 
who have documented infections (cspeclally gram-negative 
bacteria and fungi), and who have not responded to antiblot- 
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its. A trial of broad-spectrum antimicrobial agents should bc 
used before granulocyte transfusion therapy is initiated. If 
the intended rcciplent 1s CMV-seronegative and severely 
Immunosuppresscd (cg, a marrow transplant recipient), 
CMV-scropositivc granulocytes should not bc given. In ad- 
dition to ncutropcmc patients, patients with hcrcditary 
neutrophil function defects (such as chrome granulomatous 
disease) may be candidates to receive granulocyte transfu- 
slon therapy. Prophylactic use of granulocytes in non- 
mfcctcd patlcnts 16 not rccommendcd. 

Dosuge und Administration 

Transfuse as soon as possible. A standard blood infusion set 
is to be used for the admrnistration ofGranulocytes Pheresis 
because depth-type microaggrcgate filters and leukocyte re- 
duction filters remove granulocytcs. The red cells in Granu- 
locytcs Phcrcsis must bc ABO-compatible with the rcclpi- 
ent’s antibodlcs. Once granulocyte transfusion therapy is 
Initiated, support should contmue at least daily until infec- 
tion is cured, defervescence occurs, the absolute granulocyte 
count returns to at least 0.5 x l@/L (500/pL), or the physician 
In charge dccldcs to halt the therapy. 

Bccausc most patients rcccivmg thcsc products arc se- 
vcrely Immunosuppressed, Granulocytes Pheresis should be 
irradiated to prevent graft-vs-host disease (see section on 
Further Processing). 

Sia’e &#ects and Hazards 

Hazards that pertain to all transfusion components are de- 
scribed in the section on Hazards and Side Effects. Listed be- 
low arc hazards that apply specifically to granulocyte con- 
centratcs. 

1. Febrile Nonhemolytic Reactions: These rcactlons 
arc frcqucntly noted m patients rcccivmg granulocytc 
transfusions. The occurrence of chills, fever, and pul- 
monary insufficlency in patients receiving 
granulocyte components may be avoIded or lessened 
by slow adminlstration and the USC of rccipicnt mcdi- 
catlon such as mcpcrldinc. 

2. Allergic Reactions: Allergic reactions to HES and 
other red cell sedlmcnting solutions may occur during 
granulocyle transfusion. 

Further Processing 

This scctlon addrcsscs further processing of prcvlously de- 
scribed blood components. One or more of these processes 
may be perform4 on a component. 



Leukocyte Reduction 
Examples of Leukocyte-Reduced Components: 
Red Blood Cells Leukocytes Reduced; (RED 
BLOODCELLS LEUKOCYTESREDUCED) 
Platelets Leukocytes Reduced; (PLATELETS 
LEUKOCYTESREDUCED) 
Platelets Pheresis Leukocytes Reduced 
(APHERESISPLATELETSLEUKOCYTESREDUCED) 

Description 

A umt ofwhole blood contains tl-10 x 10’ white cells. Leu- 
kocytc reduction may bc achicvcd by in-process collection 
or filtration: 1) soon after collcctlon (prestoragc), 2) after 
varying pcrlods of storage in the laboratory, or 3) at the bed- 
side The method used III the laboratory for leukocyte reduc- 
tion is subjccl to quality control testing; leukocyte-reduced 
components prcparcd at the bcdsldc may not bc quality con- 
trolled. Lcukocytc rcductton ~111 dccrcase the cellular con- 
tent and volume of blood according to characteristics of the 
filter system used. Whole Blood, Red Blood Cells, and Plate- 
lets Pheresls Leukocytes Reduced must have a residual con- 
tent of leul\ocytcs ~5 x 106. Platelels Leukocytes Reduced 
must have 4.3 x IO’ residual leukocytes. Lcukocytc rcduc- 
tion filters variably rcmovc other cellular clcmcnts in adch- 
tlon to white cells. The leukocyte-reduced component will 
have therapeutic efficacy equal to at least 85% ofthe original 
component Currently, washing IS not a substitute for leuko- 
cytc rcductlon and lcukocytc reduction is not a substitute for 
irradiation. 

Indicutions 

Lcukocylc-reduced components arc indicated to decrease 
the frequency of recurrent fcbrlle nonhemolytic transfusion 
reactions. Thcsc components have been shown to rcducc the 
incidence of HLA alloimmunization. They have also been 
shown to rcducc the risk of transfusion-transmissible CMV. 
These components may also be beneficial in reducing trans- 
fusion-related immunomodulation, but this use should be 
considcrcd cxpcrimcntal. 

Contruindicatiorrs 

Leukocyte-reduced components do not prevent GVHD. Leu- 
kocytc reduction filters are not to be used in the admimstra- 
lion of Granulocylcs Phcrcsis. 

Side Effects und Hazurds 

The use of blood components that arc leukocyte reduced at 
the bedside may cause unexpected severe hypotension in 



some rcciptcnts, particularly those on ACE Inhibitor mcdica- 
tton. 

Further ‘Testing to ldentify CMV-Seronegative 
Blood 

Description 

CMV-seronegative blood is selected by performmg testing 
for antibodtcs to CMV (usmg a CMV test approved for donor 
screening). Transmission ofCMV discasc IS associated with 
cellular blood components. FFP, cryoprccipitatc, and other 
plasma-dct-tvcd blood components do not require spcclal 
testing. 

Indications 

Transfusion of CMV-ncgativc blood is indicated in CMV- 
seronegativc rcciptents who are at risk for severe CMV III- 

fections. These at-risk groups mclude pregnant women and 
their fctuscs, low birthwcight infants, marrow transplant re- 
ciptcnts, soltd-organ transplant recipients, sevcrcly 
immunosupprcsscd rccipicnts, and HIV-infcctcd patients. 

Irradiation 

Description 

Blood components that contain viable lymphocytes may be 
irradtatcd to prevent prollfcratton of T lymphocytes, which 
IS the immedtate cause of GVHD. Irradiated blood is pre- 
pared by exposing the component to a source of irradiation. 
The standard dose ofgamma irradtation is 2500 cGy targeted 
to the central portion of the container with a mintmum dose 
of 1500 cGy dcltvcrcd to all other parts of the component. 
Maxtmum allowable dose IS 5000 cGy. 

Indications 

Irradiated blood is mdicatcd for use in patient groups that arc 
at risk for GVHD from transfusion. At-risk groups include: 
fctuscs rccctving intrautertnc transfusions, sclccted 
immunomcompctent or immunocompromised recipients, re- 
ctptents ofcellularcomponents known to be from a blood rel- 
ativc, recipients who have undergone marrow or peripheral 
bloodprogcnttor ccl1 transplantatton, and rcctpients ofcellu- 
lar components whose donor is sclectcd for HLA compatibtl- 
ity. 

Side Effects and Hazards 

Irradtation inducts erythrocytc mcmbranc damage. Irradt- 
atcd red cells have been shown to have higher supcrnatant 
potassium levels than nonirradtated red cells. Removal ofre- 
stdual supcrnatant plasma prior to transfusion may reduce 
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the risks assoclatcd with clcvatcd plasma potassium. The cx- 
pIratIon date of Irradiated red cells is changed to 28 days 
postirradiatlon if available shelf life exceeds 28 days. 

Washing 
Examples of Washed Components: 
Red Blood Cells Washed WASHED RED BLOOD 
CELLS) 
Platelets Washed (WASHED PLATELETS) 
Platelets Pheresis Washed (WASHED APHERESIS 
PLATELETS) 

Description 

Washed components arc typically prepared usmg 0.9% So- 
dlum Chlorldc, Injection (USP) with or wlthout small 
amounts of dcxtrosc. Washing lemovcs unwanted plasma 
protcms, mcludlng antlbodics. There will also be some loss 
of red cells and platelets, as well as a loss ofplatclet function 
through platelet activation. The hermetic seal of the compo- 
ncnts has been broken, thcrcforc. shelf lift is no more than 24 
hours at 1-6 C or 4 hours at 20-24 C. Washing IS not a substi- 
tute for leukocyte reduction. 

Zndicutions 

Washing of blood components IS indicated to remove un- 
wanted plasma when it contains constituents that predispose 
pat~cnts to significant tranrfusion reactions, eg, the removal 
of IgA-containing plasma in providing transfusion support 
for an IgA-deficlcnt rccipicnt or in rare rccipicnts cxpcricnc- 
ing anaphylactold reactions to plasma components. 
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