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No tice to All Users

The Cir cu lar of In for ma tion for the Use of Hu man Blood and Blood Com po nents (here af ter

re ferred to as Cir cu lar) is an ex ten sion of con tainer la bels, as the space on those la bels is

lim ited.

Blood and blood com po nents are bi o logic prod ucts and, in the form of cel lu lar prod ucts,

liv ing hu man tis sue in tended for use in pa tient treat ment. Pro fes sional judg ment based on

clin i cal eval u a tion de ter mines the se lec tion of com po nents, dos age, rate of ad min is tra tion, and

de ci sions in sit u a tions not cov ered in this gen eral state ment.

WARNING: Be cause whole blood and blood com po nents are made from hu man blood, they

may carry a risk of trans mit ting in fec tious agents, eg, vi ruses, and the o ret i cally, the

Creutzfeldt-Jakob dis ease (CJD) agent and vari ant Creutzfeldt-Jakob dis ease (vCJD) agent.

Care ful do nor se lec tion and avail able lab o ra tory tests do not elim i nate the haz ard. Also, sep tic 

and toxic re ac tions can re sult from trans fu sion of bac te ri ally con tam i nated blood and

com po nents. Such re ac tions are in fre quent, but may be life-threatening. In ad di tion, blood

com po nents may con tain cer tain im mu niz ing sub stances other than those in di cated on the la bel. 

For ex am ple, Plate lets may con tain red cells and white cells as well as plate lets. There fore, this 

Cir cu lar, as a whole or in part, can not be con sid ered or in ter preted as an ex pressed or im plied

war ranty of the safety or fit ness of the de scribed blood or blood com po nents when used for

their in tended pur pose. At ten tion to the spe cific in di ca tions for blood com po nents is needed to

pre vent in ap pro pri ate trans fu sion.

Be cause of the risks as so ci ated with trans fu sion, phy si cians should re main fa mil iar with

cur rently rec og nized al ter na tives to trans fu sion. Autologous trans fu sion tech niques (such as

perioperative col lec tion and pre op er a tive do na tion) should be con sid ered, when in di cated, to

re duce the need for allogeneic trans fu sion with its at ten dant risks of dis ease trans mis sion and

im mune re ac tions.

This Cir cu lar is sup plied to con form with ap pli ca ble fed eral stat utes and reg u la tions of the

Food and Drug Ad min is tra tion (FDA), US De part ment of Health and Hu man Ser vices.
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General Information

Donors

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

have been questioned about hepatitis and acquired immunodeficiency syndrome (AIDS) high-risk

behavior and about practices and circumstances that should cause them to refrain from

donating; have satisfactorily completed a health assessment that includes a questionnaire on past

and present illnesses; have satisfied minimum physiologic criteria; and who may have had the

opportunity to confidentially exclude their donation from transfusion. The provision of truthful

and accurate information by a donor during health assessment is essential for the exclusion of

donors whose blood may transmit diseases to recipients.

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 container indicates the donor’s ABO group

and, when appropriate, Rh type. When “Rh Negative” is indicated, the blood has been tested

and found negative for the presence of the D antigen including the weak expression of D (weak

D).

A sample from each donation intended for allogeneic use has been tested by FDA-licensed

tests and found negative for antibodies to human immunodeficiency virus (anti-HIV-1/2),

hepatitis C virus (anti-HCV), human T-cell lymphotropic virus (anti-HTLV-I/II), and hepatitis

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

be nonreactive. A serologic test for syphilis has been performed and found to be nonreactive.

Alanine aminotransferase (ALT) testing is no longer required to qualify blood for transfu-

sion.

For units labeled for autologous use only, at a minimum the first donation from the

donor-patient in each 30-day period is tested for evidence of infection as listed above.

Subsequent units that are not tested will be labeled as “DONOR TESTED WITHIN THE LAST

30 DAYS.” If an establishment allows any autologous donation to be used for allogeneic

transfusion, or ships autologous donations to any establishment that does, the collecting
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es tab lish ment must test each do na tion for ev i dence of in fec tion as listed above. This in cludes

units la beled for autologous use only. In fec tious dis ease test ing for autologous units may be

omit ted for autologous units drawn, stored, and in fused at the same fa cil ity. Autologous units

for which test ing has not been per formed are la beled “DO NOR UN TESTED.” Autologous units 

with pos i tive tests may be used for trans fu sion to the do nor- patient with ap pro pri ate phy si cian

au tho ri za tion. A biohazard la bel will be ap plied to autologous units that are tested for ev i dence

of in fec tion as listed above and de ter mined to be pos i tive.

Tests for un ex pected an ti bod ies against red cell an ti gens have been per formed on sam ples

from all do nors. The re sults of these tests are neg a tive or have been de ter mined to be clin i cally

in sig nif i cant un less oth er wise in di cated on the la bel. Other tests may have been per formed on

do nor blood as in di cated by in for ma tion that has been pro vided by the blood bank or

trans fu sion ser vice on an ad di tional la bel or tie tag, or in a sup ple ment to this Cir cu lar.

Blood and Com po nent La beling

All blood com po nents iden ti fied in this Cir cu lar have the ISBT 128 prod uct name listed in

pa ren the sis af ter the cur rently rec og nized com po nent name. ISBT 128 is a new sys tem of

iden ti fy ing, nam ing, and barcoding blood com po nents. La bels will con tain the fol low ing

in for ma tion:

 1. The proper name, whole blood or com po nent, in clud ing an in di ca tion of any

qual i fi ca tion or mod i fi ca tion.

 2. The method by which the com po nent was pre pared, ei ther by whole blood or apheresis

col lec tion. 

 3. The tem per a ture range in which the com po nent is to be stored.

 4. The pre ser va tives and an ti co ag u lant used in the prep a ra tion of the blood or com po nents, 

when ap pro pri ate.

 5. The stan dard con tents or vol ume is as sumed un less oth er wise in di cated on the la bel or

in Cir cu lar sup ple ments.

 6. The num ber of units in pooled com po nents and any sedimenting agent used dur ing

cytapheresis

 7. The name, ad dress, reg is tra tion num ber, and US li cense num ber (if ap pli ca ble) of the

col lec tion and pro cess ing lo ca tion.
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 8. The ex pi ra tion date (and time if ap pli ca ble), which var ies with the method of

prep a ra tion (open or closed sys tem) and the pre ser va tives and an ti co ag u lant used. When 

the ex pi ra tion time is not in di cated, the prod uct ex pires at mid night.

 9. The do na tion (unit or pool) iden ti fi ca tion num ber.

10. The do nor cat e gory (paid or vol un teer, and autologous if ap pli ca ble).

11. ABO group and Rh type, if ap pli ca ble.

12. Spe cial han dling in for ma tion, as re quired.

13. State ments re gard ing re cip i ent iden ti fi ca tion, this Cir cu lar, in fec tious dis eases risk, and 

pre scrip tion re quire ment.

In struc tions for Whole Blood and All Com po nents

The fol low ing gen eral in struc tions per tain to Whole Blood and all the com po nents de scribed in

this Cir cu lar:

1. All blood and blood com po nents must be main tained in a con trolled en vi ron ment and

stored un der ap pro pri ate con di tions as de scribed in the AABB Stan dards for Blood

Banks and Trans fu sion Ser vices.

2. The in tended re cip i ent and the blood con tainer must be prop erly iden ti fied be fore the

trans fu sion is started.

3. Ste ril ity must be main tained.

4. All blood com po nents must be trans fused through a fil ter de signed to re move clots and

ag gre gates (gen er ally a stan dard 170- to 260-micron fil ter). 

5. Blood and com po nents should be mixed thor oughly be fore use.

6. No med i ca tions or so lu tions may be rou tinely added to or in fused through the same

tub ing with blood or com po nents with the ex cep tion of 0.9% So dium Chlo ride, In jec tion 

(USP), un less a) they have been ap proved for this use by the FDA or b) there is

doc u men ta tion avail able to show that the ad di tion is safe and does not ad versely af fect

the blood or com po nent.

7. Lac tated Ringer’s, In jec tion (USP) or other so lu tions con tain ing cal cium should never

be added to or in fused through the same tub ing with blood or com po nents con tain ing

ci trate.

8. Blood and com po nents must be in spected im me di ately prior to is sue. If upon vi sual

in spec tion the con tainer is not in tact or the ap pear ance is ab nor mal (pres ence of
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ex ces sive hemolysis, a sig nif i cant color change in the blood bag as com pared with the

tub ing seg ments, flo ccular ma te rial, cloudy ap pear ance or other prob lems, etc), it must

not be used for trans fu sion. 

 9. Blood com po nents have been pre pared by tech niques that aid in pre serv ing ste ril ity up

to the time of ex pi ra tion. If the con tainer is en tered in a man ner that vi o lates the

in teg rity of the sys tem, the com po nent ex pires 4 hours af ter en try if main tained at room

tem per a ture (20-24 C), or 24 hours af ter en try if re frig er ated (1-6 C).

10. Blood com po nents may be warmed if clin i cally in di cated for sit u a tions such as

ex change or mas sive trans fu sions, or for pa tients with cold-reactive an ti bod ies.

Warming must be ac com plished us ing an FDA-cleared warm ing de vice so as not to

cause hemolysis.

11. Some life-threat en ing re ac tions oc cur af ter the in fu sion of only a small vol ume of blood.

There fore, un less oth er wise in di cated by the pa tient’s clin i cal con di tion, the rate of

in fu sion should ini tially be slow. Pe ri odic ob ser va tion and re cord ing of vi tal signs should

oc cur dur ing and af ter the trans fu sion to iden tify sus pected ad verse re ac tions. If a

trans fu sion re ac tion oc curs, the trans fu sion must be dis con tin ued im me di ately and

ap pro pri ate ther apy ini ti ated. The in fu sion should not be re started un less ap proved by

trans fu sion ser vice pro to col. Spe cific in struc tions con cern ing pos si ble ad verse re ac tions

shall be pro vided to the pa tient or a re spon si ble care giver when di rect med i cal ob ser va tion 

or mon i tor ing of the pa tient will not be avail able af ter trans fu sion.

12. Trans fu sion should be com pleted within 4 hours and prior to com po nent ex pi ra tion. 

13. All ad verse events re lated to trans fu sion, in clud ing pos si ble bac te rial con tam i na tion of a 

blood com po nent or sus pected dis ease trans mis sion, must be re ported to the trans fu sion

ser vice ac cord ing to its lo cal pro to col.

14. Blood banks and trans fu sion ser vices are re ferred to the AABB Stan dards for Blood

Banks and Trans fu sion Ser vices for ad di tional in for ma tion and pol i cies, es pe cially in

the ar eas of re cip i ent sam ple iden ti fi ca tion, com pat i bil ity test ing, is sue and trans fu sion

of blood and blood com po nents, in ves ti ga tion of trans fu sion re ac tions, and proper

re cord-keeping prac tices.

15. Transfusionists are re ferred to the AABB Tech ni cal Man ual for ap pli ca ble chap ters on

adult and pe di at ric trans fu sion.
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16. Transfusionists are di rected to the spe cific prod uct man u fac turer’s pack age in sert for

in struc tions per tain ing to use of trans fu sion de vices, eg, fil ters, blood ad min is tra tion

sets, and blood warmers.

Side Ef fects and Haz ards

The fol low ing side ef fects and haz ards per tain to trans fu sion of Whole Blood or any com po nent 

pre pared from blood col lected from in di vid ual do nors.

Im mu no logic Com pli ca tions, Im me di ate

1. Hemolytic trans fu sion re ac tion, the de struc tion of trans fused red cells, is dis cussed in

de tail in the sec tion on red-cell-containing com po nents.

2. Im mune-mediated platelet de struc tion, one of the causes of re frac to ri ness to platelet

trans fu sion, is the re sult of alloantibodies in the re cip i ent to HLA or platelet-specific

an ti gens on trans fused plate lets. This is de scribed in more de tail in the sec tion on

Plate lets.

3. Fe brile nonhemolytic re ac tion is typ i cally man i fested by a tem per a ture el e va tion of ≥ 1

C or 2 F oc cur ring dur ing or shortly af ter a trans fu sion and in the ab sence of any other

pyrexic stim u lus. This may re flect the ac tion of an ti bod ies against white cells or the

ac tion of cytokines, ei ther pres ent in the trans fused com po nent or gen er ated by the

re cip i ent in re sponse to trans fused el e ments. Fe brile re ac tions may ac com pany about 1% 

of trans fu sions; and they oc cur more fre quently in pa tients pre vi ously alloimmunized by 

trans fu sion or pre g nancy. No rou tinely avail able pre- or posttransfusion tests are help ful 

in pre dict ing or pre vent ing these re ac tions. Antipyretics usu ally pro vide ef fec tive

symp tom atic re lief. Pa tients who ex pe ri ence re peated, se vere fe brile re ac tions may

ben e fit from re ceiv ing leu ko cyte- re duced com po nents. If these re ac tions are due to

cytokines in the com po nent, prestorage leu ko cyte re duc tion may be ben e fi cial. 

4. Al ler gic re ac tions usu ally oc cur as ur ti caria, but may also in clude wheez ing or

angioedematous re ac tions. No lab o ra tory pro ce dures are avail able to pre dict or pre vent

these re ac tions, which usu ally re spond to an ti his ta mines or, in se vere cases,

corticosteroids or epi neph rine.
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5. Anaphylactoid re ac tions, char ac ter ized by au to nomic dysregulation, se vere dyspnea,

pul mo nary and/or la ryn geal edema, and bronchospasm and/or laryngo spasm, are a rare

but dan ger ous com pli ca tion re quir ing im me di ate treat ment with corticosteroids and

epi neph rine. The ma jor ity of these re ac tions have been re ported in IgA-deficient

pa tients who have IgA an ti bod ies of the IgE class. Such pa tients may not have been

pre vi ously trans fused and may de velop symp toms af ter in fu sion of very small amounts

of IgA- containing plasma, in any blood com po nent.

6. Trans fu sion-related acute lung in jury (TRALI) oc curs when acutely in creased

per me abil ity of the pul mo nary microcirculation causes mas sive leak age of flu ids and

pro tein into the al ve o lar spaces and interstitium, usu ally within 6 hours of trans fu sion.

In many cases, the oc cur rence of TRALI is as so ci ated with the pres ence of granulocyte

an ti bod ies in the do nor or re cip i ent. The spe cific mech a nism of ac tion is not clear.

Treat ment con sists of ag gres sive re spi ra tory sup port. 

Im mu no logic Com pli ca tions, De layed

1. De layed hemolytic re ac tion is de scribed in de tail in the sec tion on red-cell-containing

com po nents.

2. Alloimmunization to an ti gens of red cells, white cells, plate lets, or plasma pro teins may

oc cur un pre dict ably af ter trans fu sion. Pri mary im mu ni za tion does not be come ap par ent

un til days or weeks af ter the im mu niz ing event, and does not usu ally cause symp toms or 

phys i o logic changes. If com po nents that ex press the rel e vant an ti gen are sub se quently

trans fused, there may be ac cel er ated re moval of cel lu lar el e ments from the cir cu la tion

and/or sys temic symp toms. Clinically sig nif i cant an ti bod ies to red cell an ti gens will

or di narily be de tected by pretransfusion test ing. Allo immunization to an ti gens of white

cells, plate lets, or plasma pro teins can only be de tected by spe cial ized test ing. 

3. Posttransfusion purpura (PTP) is a rare syn drome char ac ter ized by the de vel op ment of

dra matic, sud den, and self-limiting thrombocytopenia, typ i cally 7-10 days af ter a blood

trans fu sion, in a pa tient with a his tory of sen si ti za tion by ei ther preg nancy or

trans fu sion. While the im mune spec i fic ity may be to a platelet- specific an ti gen the

pa tient lacks, autologous and allogeneic plate lets are de stroyed. In a bleed ing pa tient,

high dose Im mune Glob u lin In tra ve nous (IGIV) may promptly cor rect the

thrombocytopenia.
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4. Graft-vs-host dis ease (GVHD) is a rare but ex tremely dan ger ous con di tion that oc curs

when vi a ble T lym pho cytes in the trans fused com po nent en graft in the re cip i ent and

re act against tis sue an ti gens in the re cip i ent. GVHD can oc cur if the host does not

rec og nize as for eign and re ject the trans fused cells, and can fol low trans fu sion of any

com po nent that con tains even very small num bers of vi a ble T lym pho cytes. Se verely

immunocompromised re cip i ents are at great est risk (eg, fe tuses re ceiv ing intrauterine

trans fu sions, re cip i ents of trans planted mar row or pe riph eral blood pro gen i tor cells, and 

se lected pa tients with se vere im mu no de fi ciency con di tions), but GVHD has been

re ported in im mu no log i cally nor mal re cip i ents het ero zy gous for a tis sue an ti gen

haplotype for which the do nor is ho mo zy gous. This is most likely to oc cur when the

trans fused com po nent is from a blood rel a tive or has been se lected for HLA

com pat i bil ity. GVHD re mains a risk with leu ko cyte-reduced com po nents be cause they

con tain suf fi cient re sid ual T lym pho cytes. Ir ra di a tion of the com po nent ren ders T

lym pho cytes in ca pa ble of pro lif er a tion and is pres ently the only ap proved means to

pre vent GVHD.

Nonimmunologic Com pli ca tions

1. Trans mis sion of in fec tious dis ease may oc cur be cause this prod uct is made from hu man

blood. This may be due to known or un known agents, such as vi ruses. This may oc cur

de spite care ful se lec tion of do nors and test ing of blood. Do nor se lec tion cri te ria are

de signed to screen out po ten tial do nors with in creased risk of in fec tion with HIV,

HTLV, hep a ti tis, and syph i lis, as well as other agents (see sec tion on Testing of Do nor

Blood). These pro ce dures do not to tally elim i nate the risk of trans mit ting these agents.

Cytomegalovirus (CMV) may, un pre dict ably, be pres ent in white-cell-con tain ing com -

po nents from do nors pre vi ously in fected with this vi rus, which can per sist life long de spite

the pres ence of se rum an ti bod ies. Up to 70% of do nors may be anti-CMV pos i tive. Trans -

mis sion of CMV by trans fu sion may be of con cern in low-birthweight (≤1200 grams) pre -

ma ture in fants born to CMV seronegative moth ers and in cer tain other cat e go ries of

immunocompromised in di vid u als, if they are CMV seronegative. For at-risk re cip i ents, the 

risk of CMV trans mis sion by cel lu lar com po nents can be re duced by trans fus ing CMV

seronegative or leu ko cyte-re duced com po nents.
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For other in fec tious agents, there are no rou tinely avail able tests to pre dict or pre vent

dis ease trans mis sion. All po ten tial blood do nors are sub jected to strin gent screen ing pro ce -

dures in tended to re duce to a min i mum the risk that they will trans mit in fec tious agents.

These or gan isms in clude Babesia spp., Bartonella spp., Borrelia spp., Brucella spp., the

agent of Col o rado tick fe ver, Leishmania spp., Par vovi rus spp., plasmodia, rick ett sia,

Toxoplasma spp., and cer tain trypano somes.

2. Bac te rial con tam i na tion oc curs rarely but can cause acute, se vere, some times

life-threatening ef fects. On set of high fe ver (≥2 C or ≥3.5 F rise in tem per a ture), se vere

chills, hypotension, or cir cu la tory col lapse dur ing or im me di ately af ter trans fu sion

should sug gest the pos si bil ity of bac te rial con tam i na tion and/or endotoxin re ac tion.

Platelet com po nents stored at room tem per a ture, pre vi ously frozen com po nents thawed

by im mer sion in a waterbath, and red cell com po nents stored for sev eral weeks at 1-6 C

have been im pli cated. Both gram-positive and gram-negative or gan isms have been

iden ti fied as caus ing sep tic re ac tions. Or gan isms ca pa ble of mul ti ply ing at low

tem per a tures and those us ing ci trate as a nu tri ent are most of ten as so ci ated with red cell

con tam i na tion. A va ri ety of patho gens, as well as skin con tam i nants, have been found in 

platelet con cen trates. Endotoxemia in re cip i ents has re sulted from mul ti pli ca tion of

Yersinia enterocolitica in stored red-cell-containing com po nents.

Prompt rec og ni tion of a pos si ble sep tic re ac tion is es sen tial, with im me di ate dis con -

tinu a tion of the trans fu sion and ag gres sive ther apy with broad-spec trum antimicrobials and 

vasopressor agents, if nec es sary. In ad di tion to prompt sam pling of the pa tient’s blood for

cul tures at sev eral dif fer ent tem per a tures, in ves ti ga tion should in clude ex am i na tion of ma -

te rial from the blood con tainer by Gram’s stain, and cul tures of spec i mens from the con -

tainer and the ad min is tra tion set.

3. Cir cu la tory over load, lead ing to pul mo nary edema, can oc cur af ter trans fu sion of

ex ces sive vol umes or at ex ces sively rapid rates. This is a par tic u lar risk in the el derly

and in pa tients with chronic se vere ane mia in whom low red cell mass is as so ci ated with 

high plasma vol ume. Small trans fu sion vol umes can pre cip i tate symp toms in at-risk

pa tients who al ready have a pos i tive fluid bal ance.

Pul mo nary edema should be promptly and ag gres sively treated, and in fu sion of colloid

prep a ra tions, in clud ing plasma com po nents and the sus pend ing plasma in cel lu lar com po -

nents, re duced to a min i mum.
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4. Hy po ther mia car ries a risk of car diac ar rhyth mia or car diac ar rest. Rapid in fu sion of

large vol umes of cold blood can de press body tem per a ture, and the dan ger is

com pounded in pa tients ex pe ri enc ing shock or sur gi cal or an es thetic ma nip u la tions that

dis rupt tem per a ture reg u la tion. A blood warm ing de vice should be con sid ered if rapid

in fu sion of blood is needed. Warming must be ac com plished us ing an FDA-cleared

warm ing de vice so as not to cause hemolysis.

5. Met a bolic com pli ca tions may ac com pany large- volume trans fu sions, es pe cially in

pa tients with liver or kid ney dis ease. 

a. Ci trate “tox ic ity” re flects a de pres sion of ion ized cal cium due to the pres ence in the cir -

cu la tion of large quan ti ties of ci trate an ti co ag u lant. Be cause ci trate is promptly me tab o -

lized by the liver, this com pli ca tion is rare. Pa tients with se vere liver dis ease or those

with cir cu la tory col lapse that pre vents ad e quate hepatic blood flow, may have phys i o -

log i cally sig nif i cant hypocalcemia af ter rapid, large-volume trans fu sion. Cit rat ed blood

ad min is tered rap idly through cen tral in tra ve nous ac cess may reach the heart so rap idly

that ven tric u lar arrhythmias oc cur. Stan dard mea sure ment of se rum cal cium does not

dis tin guish ion ized from complexed cal cium. Ion ized cal cium test ing or EKG mon i tor -

ing is more help ful in de tect ing phys i o log i cally sig nif i cant al ter ation in cal cium lev els.

b. Other met a bolic de range ments can ac com pany rapid or large-volume trans fu sions, es pe -

cially in pa tients with pre-existing cir cu la tory or met a bolic prob lems. These in clude ac -

i do sis or alkalosis (de riv ing from chang ing con cen tra tions of cit ric acid and its sub se -

quent con ver sion to pyruvate and bi car bon ate) and hy per- or hypokalemia.

Fa tal Trans fu sion Re ac tions

When a fa tal ity oc curs as a re sult of a com pli ca tion of blood or com po nent trans fu sions, the

Di rec tor, Of fice of Com pli ance and Biologics Qual ity, Cen ter for Biologics Eval u a tion and

Re search (CBER), should be no ti fied within one FDA busi ness day (tele phone: 301-827-6220;

e-mail: fatalities2@cber.fda.gov). Within 7 days af ter the fa tal ity, a writ ten re port must be

sub mit ted to the Di rec tor, Of fice of Com pli ance and Biologics Qual ity, HFM-600, CBER,

FDA, 1401 Rockville Pike, Rockville, MD 20852-1448. A copy of the re port should be sent to

the col lect ing fa cil ity, if ap pro pri ate. Up dated in for ma tion about CBER re port ing re quire ments

may be found at www.fda.gov/cber/trans fu sion.htm.
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Com po nents Con taining Red Blood Cells

Whole Blood and Other Red-Cell-Containing Com po nents

De scrip tion

Red cells con tain he mo glo bin and serve as the pri mary mech a nism for trans port of ox y gen to

tis sues. Whole Blood con tains the red cells and plasma con stit u ents of cir cu lat ing blood; the

pri mary red-cell-containing trans fu sion com po nent is Red Blood Cells, pre pared by

centrifugation or sed i men ta tion of Whole Blood to re move many of the plate lets and white

cells of cir cu lat ing blood and much of the plasma. Red cell com po nents can be pre pared by

Whole Blood col lec tion or by apheresis.

De pending upon the col lec tion sys tem used, a sin gle whole blood do na tion typ i cally con tains 

ei ther 450 mL (±10%) or 500 mL (±10%) of blood with a min i mum hematocrit of 38%,

with drawn in a ster ile con tainer that con tains an an ti co ag u lant so lu tion li censed for this use.

Oc ca sionally, Whole Blood units of other vol umes are col lected and those vol umes are stated

on the la bel.

Whole Blood can be stored for an in ter val (“shelf life”) de ter mined by the prop er ties of the

an ti co ag u lant- preservative so lu tion. Whole Blood units are pre pared in a ster ile man ner in the

empty con tainer at a ra tio of 14 mL per 100 mL whole blood col lected. Ac tual col lec tion

vol ume may be ± 10%.
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Sum mary Chart of An ti co ag u lants

An ti co ag u lant/

Pre ser va tive

Trisodium 

Ci trate

Cit ric

Acid

Monobasic 

So dium 

Phos phate Dex trose Ad e nine

Shelf

Life

An ti co ag u lant Ci trate Dex -
trose - A(ACD-A)

22.0 g/L 8.0 g/L 0 24.5 g/L 0 21 days

Ci trate Phos phate
 Dextrose (CPD)

26.3 g/L 3.27 g/L 2.22 g/L 25.5 g/L 0 21 days

Ci trate Phos phate
 Dextrose (CP2D)

26.3 g/L 3.27 g/L 2.22 g/L 51.1 g/L 0 21 days

Ci trate Phos phate
 Dextrose Ad e nine
(CPDA-1)

26.3 g/L 3.27 g/L 2.22 g/L 31.9 g/L 0.275 g/L 35 days

Note: An ti co ag u lant Ci trate Dex trose is used as a pre ser va tive for apheresis com po nents as rec om mended by the man u fac -
turer.



Af ter plasma is re moved, the re sult ing com po nent is Red Blood Cells, a com po nent that has

a hematocrit of 65-80% and a usual vol ume be tween 225 and 350 mL. Ad di tive so lu tions (AS)

may be mixed with the red cells re main ing af ter re moval of nearly all of the plasma. The

typ i cal hematocrit of AS Red Blood Cells is 55-65% and their vol ume is ap prox i mately

300-400 mL.

Red Blood Cells can also be col lected by apheresis. This com po nent must be col lected in

ap proved an ti co ag u lants. The red cell vol ume col lected and the an ti co ag u lant used are noted on 

the la bel. 

De scrip tions of spe cific red-cell-containing com po nents are given at the end of this sec tion.

Ac tions

Whole Blood and all Red Blood Cell com po nents in crease the re cip i ent’s ox y gen-carrying

ca pac ity by in creas ing the mass of cir cu lat ing red cells. Pro cessing and/or stor age de plete the

com po nent of vir tu ally all po ten tial ther a peu tic ben e fit at trib ut able to the func tions of white

cells and plate lets; cel lu lar el e ments re main in these blood com po nents and may cause ad verse

im mu no logic or phys i o logic con se quences. Re sid ual plasma in the com po nent pro vides the

re cip i ent with vol ume ex pan sion and nonlabile plasma pro teins to the ex tent that re sid ual

plasma is pres ent in the prep a ra tion. De pending on the method of pro duc tion, Red Blood Cells

may con tain ap prox i mately 20 mL to 150 mL of re sid ual plasma.

In di ca tions

Red-cell-containing com po nents are in di cated for treat ment of symp tom atic def i cit of

ox y gen-carrying ca pac ity. They are also in di cated for ex change trans fu sion. 

Con tra in di ca tions

Red-cell-containing com po nents should not be used to treat anemias that can be cor rected with

spe cific med i ca tions such as iron, vi ta min B12, fo lic acid, or eryth ro poi e tin.

Whole Blood and Red Blood Cells should not be used as vol ume ex pand ers or to in crease

oncotic pres sure of cir cu lat ing blood.

Dos age and Ad min is tra tion

Each unit of Whole Blood or Red Blood Cells con tains enough he mo glo bin to raise the

he mo glo bin con cen tra tion in an av er age-sized adult by ap prox i mately 1 g/dL (raise hematocrit
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by 3 per cent age points). Smaller aliquots can be made avail able for use with neo na tal or

pe di at ric pa tients, or adults with spe cial trans fu sion needs.

The ABO group of all red-cell-containing com po nents must be com pat i ble with ABO

an ti bod ies in the re cip i ent’s plasma. Whole Blood must be ABO-identical with the re cip i ent;

Red Blood Cells, which con tain a re duced vol ume of an ti body-containing plasma, need not be

ABO-identical.

Ex cept in cases when any de lay in trans fu sion will be life-threatening, se ro logic

com pat i bil ity be tween re cip i ent and do nor must be es tab lished be fore any red-cell- containing

com po nent is trans fused. This may be ac com plished by per form ing ABO/Rh type, an ti body

screen, and cross match ing by se ro logic tech nique or use of elec tronic se lec tion (“com puter

cross match”).

The ini tial por tion of each trans fu sion should be in fused slowly, ex cept in ur gent sit u a tions,

and with suf fi cient ob ser va tion to de tect on set of acute im mu no logic or in fec tious

com pli ca tions. There af ter, the rate of in fu sion can be more rapid, as tol er ated by the pa tient’s

cir cu la tory sys tem. It is un de sir able for red-cell-containing com po nents to re main at room

tem per a ture lon ger than 4 hours. If the an tic i pated in fu sion rate must be so slow that the en tire

unit can not be in fused within 4 hours, it may be ap pro pri ate to or der smaller aliquots for

trans fu sion.

Side Ef fects and Haz ards

Haz ards that per tain to all trans fu sion com po nents are de scribed in the ear lier sec tion en ti tled

Side Ef fects and Haz ards. Listed be low are haz ards that ap ply spe cif i cally to com po nents that

con tain red cells.

1. Hemolytic trans fu sion re ac tion is the im mu no logic de struc tion of trans fused red cells,

nearly al ways due to in com pat i bil ity of an ti gen on the trans fused cells with an ti body in

the re cip i ent’s cir cu la tion. (See 5 for dis cus sion of nonimmunologic hemolysis.) The

most com mon cause of se vere, acute hemolytic re ac tions is trans fu sion of

ABO-incompatible blood, re sult ing from iden ti fi ca tion er rors oc cur ring at some point(s) 

in the trans fu sion pro cess. Se ro logic in com pat i bil ity un de tected dur ing pretransfusion

test ing is a much less com mon cause of acute hemolysis. If a hemolytic re ac tion is

sus pected, the trans fu sion must be stopped and the trans fu sion ser vice lab o ra tory
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no ti fied. In for ma tion iden ti fy ing the pa tient, the trans fu sion com po nent, and as so ci ated

forms and la bels should be re viewed im me di ately to de tect pos si ble er rors. A

post reaction blood sam ple, pref er a bly drawn from a site other than the trans fu sion

ac cess, should be sent to the lab o ra tory along with the im pli cated unit of blood and

ad min is tra tion set.

Acute hemolytic re ac tions char ac ter is ti cally be gin with an in crease in tem per a ture and

pulse rate; symp toms may in clude chills, dyspnea, chest or back pain, ab nor mal bleed ing,

or shock. In sta bil ity of blood pres sure is fre quent, the di rec tion and mag ni tude of change

de pend ing upon the phase of the an ti gen-antibody event and the mag ni tude of com pen sa -

tory mech a nisms. In an es the tized pa tients, hypotension and ev i dence of dis sem i nated

intravascular coagulopathy (DIC) may be the first sign of in com pat i bil ity. Lab o ra tory find -

ings can in clude hemoglobinemia and/or hemoglobinuria, fol lowed by el e va tion of se rum

bil i ru bin; in less cat a strophic acute hemolytic re ac tions, a pos i tive di rect antiglobulin test

(DAT) is com monly found. Treat ment in cludes mea sures to main tain or cor rect ar te rial

blood pres sure; cor rect coagulopathy, if pres ent; and pro mote and main tain urine flow.

Rarely, acute hemolytic re ac tions may not be overtly ap par ent.

De layed hemolytic re ac tions oc cur in pre vi ously red-cell-alloimmunized pa tients in

whom an ti gens on trans fused red cells pro voke anamnestic pro duc tion of an ti body that

reaches a sig nif i cant cir cu lat ing level while the trans fused cells are still pres ent in the cir -

cu la tion; the usual time frame is 2 to 14 days af ter trans fu sion. Signs may in clude un ex -

plained fe ver, de vel op ment of a pos i tive DAT, and un ex plained de crease in he mo glo -

bin/hematocrit. Hemoglobinemia and hemoglobinuria are un com mon, but el e va tion of

lac tic dehydrogenase (LDH) or bil i ru bin may be noted. Most de layed hemolytic re ac tions

have a be nign course and re quire no treat ment.

2. An ti gens on trans fused red cells may cause red cell alloimmunization of the re cip i ent,

who may ex pe ri ence red cell an ti body-mediated re ac tions to sub se quent trans fu sions.

There is no prac ti cal way to pre dict or pre vent alloimmunization in any spe cific

trans fu sion re cip i ent. Clinically sig nif i cant an ti bod ies to red cell an ti gens will usu ally

be de tected in pretransfusion an ti body screen ing tests.

3. Cir cu la tory over load, re sult ing in pul mo nary edema, can ac com pany trans fu sion of any 

com po nent at a rate more rapid than the re cip i ent’s car diac out put can ac com mo date.

Whole Blood cre ates more of a risk than Red Blood Cells be cause the trans fused plasma 
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adds vol ume with out in creas ing ox y gen-carrying ca pac ity. Pa tients with chronic ane mia

have in creased blood vol umes and are at in creased risk for cir cu la tory over load.

4. Iron over load is a long-term com pli ca tion of re peated red cell trans fu sions. Each

trans fu sion con trib utes ap prox i mately 250 mg of iron. Pa tients re quir ing mul ti ple

trans fu sions for aplastic ane mia, thalassemias, or hemoglobinopathies are at far greater

risk than pa tients trans fused for hem or rhagic in di ca tions, be cause blood loss is an

ef fec tive means of iron ex cre tion. Pa tients with pre dict ably chronic trans fu sion

re quire ments should be con sid ered for treat ment with iron- chelating agents.

5. Nonimmunologic hemolysis oc curs rarely, but can re sult from: a) in tro duc tion of

hypotonic flu ids into the cir cu la tion; b) ef fects of drugs co-administered with

trans fu sion; c) ef fects of bac te rial tox ins; d) ther mal in jury to trans fu sion com po nents,

by ei ther freez ing or over heat ing; e) met a bolic dam age to cells, as from

hemoglobinopathies or en zyme de fi cien cies; or f) if suf fi cient phys i cal or os motic

stresses de velop, for ex am ple, if red blood cells are ex posed to ex ces sive heat by

non-FDA ap proved warm ing meth ods, mixed with hypotonic so lu tions or trans fused

un der high pres sure through small gauge/de fec tive nee dles. 

Com po nents Avail able

1. Red Blood Cells (RED BLOOD CELLS) are pre pared from blood col lected into any of the

an ti co ag u lant- preservative so lu tions ap proved by the FDA, and sep a rated from the

plasma by centrifugation or sed i men ta tion. Sep a ra tion may be done at any time dur ing

the al low able stor age in ter val (“shelf life”). Red Blood Cells may con tain from 160-275

mL of red cells (50-80 g of he mo glo bin) sus pended in vary ing quan ti ties of re sid ual

plasma. Units of Whole Blood that are less than 405 mL (450 mL - 10%) are some times

col lected and pre pared into Red Blood Cells, Low Vol ume (RED BLOOD CELLS LOW

VOL UME). These prep a ra tions may re quire ad just ment of the an ti co ag u lant so lu tion

sup plied in stan dard blood col lec tion con tain ers.

2. Red Blood Cells, Ad e nine Sa line Added (RED BLOOD CELLS AD E NINE SA LINE ADDED)

are pre pared by cen tri fug ing whole blood to re move as much plasma as pos si ble, and

re plac ing the plasma with usu ally 100-110 mL of an ad di tive so lu tion that con tains

some com bi na tion of dex trose, ad e nine, so dium chlo ride, and ei ther monobasic so dium

phos phate (AS-3) or mannitol (AS-1 and AS-5); the hematocrit is usu ally be tween 55

CIR CU LAR OF IN FOR MA TION 15

For a printed copy of the Cir cu lar of In for ma tion, please con tact the AABB sales de part ment or on line “Book store.”



and 65%. Red cells in an ad di tive so lu tion have lower vis cos ity than Red Blood Cells,

and flow through ad min is tra tion sys tems in a man ner more com pa ra ble to that of Whole

Blood. Red cells stored with an ad di tive so lu tion have an ex tended shelf life. 

3. Red Blood Cells Leu ko cytes Re duced (RED BLOOD CELLS LEU KO CYTES RE DUCED)

are de scribed in the later sec tion on Fur ther Pro cessing.

4. Red Blood Cells Frozen (FROZEN RED BLOOD CELLS) and Red Blood Cells

Re ju ve nated Frozen (FROZEN RE JU VE NATED RED BLOOD CELLS) are pre pared by

add ing glyc erol to red cells as a cryoprotective agent be fore freez ing. The glyc erol must 

be re moved from the thawed com po nent be fore it is in fused. Frozen red cells may be

stored for up to 10 years, and for lon ger in ter vals if there is par tic u lar need for spe cific

units. Frozen stor age is es pe cially suit able for red cells with un usual an ti genic

phe no types and for autologous do na tions when liq uid-preserved blood can not ful fill

de mands.

5. Red Blood Cells Deglycerolized (DEGLYCEROLIZED RED BLOOD CELLS) is the form in 

which cryopreserved red cells (Red Blood Cells Frozen) are avail able for in fu sion.

Glyc erol is added to red cells as a cryopro tective agent be fore freez ing, and must be

re moved from the thawed com po nent be fore it is in fused.

Red Blood Cells Deglycerolized con tain 80% or more of the red cells pres ent in the

orig i nal unit of blood, and have ap prox i mately the same ex pected posttransfusion sur vival

as Red Blood Cells. Glyc erol is re moved by wash ing the cells with suc ces sively lower

con cen tra tions of So dium Chlo ride In jec tion (USP); the fi nal sus pen sion is in 0.9%

So dium Chlo ride, In jec tion (USP), with or with out small amounts of dex trose. Small

amounts of re sid ual free he mo glo bin may cause the supernatant fluid to be pink- tinged.

 Red Blood Cells Deglycerolized pro vide the same phys i o logic ben e fits as Red Blood

Cells, but their use is usu ally re stricted to sit u a tions in which stan dard trans fu sion

com po nents are in ap pro pri ate or un avail able. Red Blood Cells Deglycerolized may be

use ful for red cell trans fu sions to pa tients with clin i cally sig nif i cant im mune re ac tiv ity

against IgA or other plasma con stit u ents, be cause the ex ten sive wash ing re quired to

re move glyc erol also ef fi ciently re moves plasma con stit u ents. 

 In ad di tion to the side ef fects and haz ards of red cell trans fu sion, Red Blood Cells

Deglycerolized carry a risk of intravascular hemolysis if deglycerolization has been

in ad e quate.
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6. Red Blood Cells Re ju ve nated (RE JU VE NATED RED BLOOD CELLS) may be pre pared

from red cells stored in CPD, CPDA-1, and AS-1 stor age so lu tions up to 3 days af ter

ex pi ra tion. Ad di tion of an FDA-approved so lu tion con tain ing inosine, phos phate, and

ad e nine re stores 2,3-diphosphoglycerate (2,3-DPG) and adenosine triphosphate (ATP)

to lev els ap prox i mat ing those of freshly drawn cells. Red Blood Cells Re ju ve nated must 

be washed be fore in fu sion to re move the inosine, which may be toxic. Red Blood Cells

Re ju ve nated may be washed and trans fused within 24 hours or pre pared for frozen

stor age by stan dard glyceroli zation, which also serves to re move inosine.

7. Red Blood Cells Re ju ve nated Deglycerolized (DEGLYCEROLIZED RE JU VE NATED RED 

BLOOD CELLS) is the form in which re ju ve nated, cryopreserved red cells (Red Blood

Cells Frozen Re ju ve nated) are avail able for in fu sion. For ad di tional in for ma tion, see

sec tions on Red Blood Cells Re ju ve nated and Red Blood Cells Deglycerolized above.

8. Whole Blood (WHOLE BLOOD) is rarely used for trans fu sion be cause sound re source

man age ment usu ally de mands prep a ra tion of sev eral com po nents from a sin gle blood

do na tion. 

9. Red Blood Cells Pheresis (APHERESIS RED BLOOD CELLS) are red blood cells col lected 

by apheresis. Aside from the au to mated col lec tion method used, the com po nent is

com pa ra ble to red blood cells col lected by man ual phle bot omy in all as pects. The

dos age can be cal cu lated, as for Red Blood Cells, from the red cell con tent of the

prod uct. Red Blood Cells Pheresis con tains on av er age 60 grams of he mo glo bin per

unit. For com par i son, a typ i cal unit of Red Blood Cells de rived from a whole blood

col lec tion con tains 50 to 80 grams of he mo glo bin.

10. Any of the above may be ir ra di ated. See sec tion on Fur ther Pro cessing.

Plasma Com po nents

Plasma Com po nents Con taining Func tional Amounts of La bile Co ag u la tion Fac tors
(Fac tors V and VIII)

De scrip tion

Fresh Frozen Plasma (FFP) is pre pared from a whole blood or apheresis col lec tion and frozen

at –18 C or colder within the time frame re quired for the an ti co ag u lant or col lec tion pro cess.
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The an ti co ag u lant so lu tion used is in di cated on the la bel. Com po nent vol ume var ies de pend ing

on the method used to col lect and pre pare the com po nent. Com po nent vol ume is in di cated on

the la bel. By def i ni tion each mL of un di luted plasma con tains 1 in ter na tional unit (IU) of each

co ag u la tion fac tor. 

Ac tion 

FFP serves as a source of plasma pro teins for pa tients who are de fi cient in or have de fec tive

plasma pro teins.

In di ca tions

FFP is in di cated in the fol low ing con di tions:

1. Man age ment of pre op er a tive or bleed ing pa tients who re quire re place ment of mul ti ple

plasma co ag u la tion fac tors (eg, liver dis ease).

2. Pa tients with mas sive trans fu sion who have clin i cally sig nif i cant co ag u la tion

de fi cien cies. 

3. Pa tients on war fa rin who are bleed ing or need to un dergo an in va sive pro ce dure be fore

vi ta min K could re verse the war fa rin ef fect or who need to have anti coagulation ther apy 

af ter the pro ce dure.

4. For trans fu sion or plasma ex change in pa tients with throm botic thrombocytopenic

purpura (TTP).

5. Man age ment of pa tients with se lected co ag u la tion fac tor de fi cien cies, con gen i tal or

ac quired, for which no spe cific co ag u la tion con cen trates are avail able.

6. Man age ment of pa tients with rare spe cific plasma pro tein de fi cien cies, such as

C-1-esterase.

Con tra in di ca tions

Do not use FFP when coagulopathy can be cor rected more ef fec tively with spe cific ther apy,

such as vi ta min K, Cryo precipitated AHF, or Fac tor VIII con cen trates.

Do not use FFP when blood vol ume can be safely and ad e quately re placed with other vol ume 

ex pand ers.

CIR CU LAR OF IN FOR MA TION 18

For a printed copy of the Cir cu lar of In for ma tion, please con tact the AABB sales de part ment or on line “Book store.”



Dos age and Ad min is tra tion

Com pat i bil ity tests be fore trans fu sion are not nec es sary. Plasma must be ABO-compatible with

the re cip i ent’s red cells. The vol ume trans fused de pends on the clin i cal sit u a tion and pa tient

size, and may be guided by lab o ra tory as says of co ag u la tion func tion. 

Do not use the frozen com po nent if there is ev i dence of con tainer break age or of thaw ing

dur ing stor age. Plasma must be thawed in a waterbath at 30-37 C or in an FDA- cleared de vice.

If a waterbath is used, thaw FFP in a pro tec tive plas tic overwrap us ing gen tle ag i ta tion.

Thawed FFP should be in fused im me di ately or stored at 1-6 C for up to 24 hours. If stored

greater than 24 hours, the words “fresh frozen” must be re moved.

Side Ef fects and Haz ards

Haz ards that per tain to all trans fu sion com po nents are de scribed in the ear lier sec tion on Side

Ef fects and Haz ards. 

An ti bodies in the plasma may re act with the re cip i ent’s red cells, caus ing a pos i tive DAT.

Spe cific Plasma Com po nents 

1. Fresh Frozen Plasma (FRESH FROZEN PLASMA) con tains plasma pro teins in clud ing all

co ag u la tion fac tors.

2. Fresh Frozen Plasma Do nor Re tested (FRESH FROZEN PLASMA QUAR AN TINED

RE TESTED) is iden ti cal in all as pects to FFP ex cept that it is held in quar an tine for a

min i mum of 112 days from col lec tion, un til the do nor from whom it is pre pared has

been re tested and found neg a tive for all FDA-required and rec om mended tests. Such

re test ing is in tended to re duce the risk of vi rus trans mis sion from do nors who may be in 

the in fec tious win dow pe riod.

Plasma Com po nents Con taining Re duced Amounts of La bile Co ag u la tion Fac tors 

De scrip tion

Other plasma com po nents may be made from whole blood col lected in all ap proved

an ti co ag u lants or by apheresis. These com po nents con tain sta ble co ag u la tion fac tors such as

Fac tor IX and fibrinogen in con cen tra tions sim i lar to that of FFP, but re duced amounts of

Fac tors V and VIII. The vol ume is in di cated on the la bel. 
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Ac tions

These com po nents serve as a source of plasma pro teins for pa tients who have de fec tive or are

de fi cient in plasma pro teins, ex cept for Fac tor V and Fac tor VIII. 

In di ca tions

Same as for FFP, ex cept that these com po nents should not be used to treat co ag u la tion fac tor

de fi cien cies of Fac tor V and Fac tor VIII. 

Con tra in di ca tions

Same as for FFP. Do not use Plasma, Thawed Plasma, or Liq uid Plasma for re place ment of

co ag u la tion Fac tors V and VIII. 

Dos age and Ad min is tra tion

Same as for FFP.

Side Ef fects and Haz ards

Same as for FFP.

Spe cific Plasma Com po nents 

1. Thawed Plasma (THAWED PLASMA) is de rived from FFP pre pared in a way that en sures 

ste ril ity (closed sys tem), thawed at 30-37 C, and main tained at 1-6 C for 1-5 days.

2. Plasma Frozen Within 24 Hours Af ter Phle bot omy (PLASMA FROZEN WITHIN 24

HOURS OF PHLE BOT OMY) must be sep a rated and placed at –18 C or be low within 24

hours from whole blood col lec tion. 

3. Plasma; Liq uid Plasma (PLASMA; LIQ UID PLASMA) is sep a rated no later than 5 days

af ter the ex pi ra tion date of the Whole Blood. Plasma may be stored at –18 C or be low.

Liq uid Plasma is stored at re frig er a tor tem per a ture (1-6 C).

Plasma, Cryoprecipitate Re duced (PLASMA CRYOPRECIPITATE RE DUCED)

De scrip tion

Plasma, Cryoprecipitate Re duced (PLASMA CRYO PRECIPITATE RE DUCED) is pre pared from

FFP by a pro cess of rapid freez ing, fol lowed by thaw ing and centrifu gation, which re moves the 

cryoprecipitate and yields plasma that is de fi cient in Fac tor VIII, von Willebrand fac tor (vWF), 

fibrinogen, cryoglobulin, and fibronectin. Pro teins such as al bu min, Fac tors II, V, VII, IX, X,

and XI re main in the same con cen tra tion as in FFP. The high-molecular-weight forms of vWF
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(multimers) are more thor oughly re moved by the pro cess than smaller multimers. Plasma,

Cryoprecipitate Re duced can also be pre pared from FFP Do nor Re tested.

Ac tion 

This com po nent serves as a source for de fi cient or de fec tive plasma pro teins ex cept for

fibrinogen, Fac tor VIII, Fac tor XIII, and vWF. 

In di ca tions

Plasma, Cryoprecipitate Re duced is used for trans fu sion or plasma ex change in pa tients with

TTP re frac tory to FFP. It may be used to pro vide clot ting fac tors ex cept Fac tor I (fibrinogen),

Fac tor VIII, Fac tor XIII, and vWF. 

Con tra in di ca tions

This com po nent should not be used as a sub sti tute for FFP.

Dos age and Ad min is tra tion

Same as for FFP.

Side Ef fects and Haz ards

Same as for FFP.

Cryoprecipitate Com po nents

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

CRYOPRECIPITATED AHF) 

De scrip tion

Cryoprecipitated AHF is pre pared by thaw ing FFP be tween 1-6 C and re cov er ing the

pre cip i tate. The cold-insoluble pre cip i tate is refrozen within 1 hour. Cryoprecipitated AHF

con tains co ag u la tion Fac tor VIII, Fac tor XIII, fibrinogen, vWF, and fibronectin. Each unit of

Cryoprecipitated AHF should con tain ≥ 80 IU Fac tor VIII units and ≥150 mg of fibrinogen in

ap prox i mately 15 mL of plasma. 

If the la bel in di cates “Cryoprecipitated AHF, Pooled,” sev eral units of Cryoprecipitated AHF 

have been pooled. The vol ume of the pool is in di cated on the la bel and, if used, the vol ume of

0.9% So dium Chlo ride, In jec tion (USP) added may be sep a rately listed. To de ter mine the
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min i mum po tency of this com po nent, as sume 80 IU of Fac tor VIII and 150 mg of fibrinogen

for each unit of Cryoprecipitated AHF in di cated on the la bel.

Ac tion

Cryoprecipitate serves as a source of Fac tor VIII, fibrinogen, vWF, and Fac tor XIII.

In di ca tions

This com po nent is in di cated as sec ond-line ther apy for von Willebrand dis ease and he mo philia

A (Fac tor VIII de fi ciency). Co ag u la tion fac tor prep a ra tions are the pre ferred com po nents when

blood com po nent ther apy is needed for man age ment of von Willebrand dis ease and Fac tor VIII

de fi ciency. Cryoprecipitate should be used only if vi rus- inactivated Fac tor VIII

con cen trates or re com bi nant fac tor prep a ra tions are not avail able for man age ment of

pa tients with he mo philia A or von Willebrand dis ease. It is also used in the con trol of

bleed ing as so ci ated with fibrinogen de fi ciency and to treat Fac tor XIII de fi ciency. In di ca tions

for use as a source of fibronectin are not clear.

Con tra in di ca tions

Do not use this com po nent un less re sults of lab o ra tory stud ies in di cate a spe cific hemostatic

de fect for which this prod uct is in di cated.

Dos age and Ad min is tra tion

Com pat i bil ity test ing is un nec es sary. ABO-compatible ma te rial is pre ferred. Rh type need not

be con sid ered when us ing this com po nent.

The frozen com po nent is thawed in a pro tec tive plas tic overwrap in a waterbath at 30-37 C

up to 15 min utes (thaw ing time may need to be ex tended if prod uct is pooled be fore freez ing).

This com po nent should not be given if there is ev i dence of con tainer break age or of thaw ing

dur ing stor age. Do not refreeze af ter thaw ing. Thawed Cryoprecipitated AHF should be kept at

room tem per a ture and trans fused as soon as pos si ble af ter thaw ing, or within 6 hours if it is a

closed sin gle unit, or within 4 hours if it is an open sys tem or units have been pooled.

For pool ing, the pre cip i tate in each con cen trate should be mixed well with 10-15 mL of

dil u ent to en sure com plete re moval of all ma te rial from the con tainer. The pre ferred dil u ent is

0.9% So dium Chlo ride, In jec tion (USP). 

For treat ment of bleed ing in pa tients with he mo philia A, rapid in fu sion of a load ing dose

ex pected to pro duce the de sired level of Fac tor VIII is usu ally fol lowed by a smaller
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main te nance dose ev ery 8-12 hours. To main tain hemostasis af ter sur gery, a reg i men of ther apy 

for 10 days or lon ger may be re quired. If cir cu lat ing an ti bod ies to Fac tor VIII are pres ent, the

use of larger doses, ac ti vated con cen trates, por cine-derived con cen trates, or other spe cial

mea sures may be in di cated.

In the steady state, the half-life of fibrinogen is 3-5 days. Dosing sched ules of

cryoprecipitate in fu sions ev ery 3 days may be ap pro pri ate for pa tients with con gen i tal

hypo fibrino genemia. Throm bo sis al ters fibrinogen ki net ics; there fore, pa tients re ceiv ing

cryoprecipitate as fibrinogen re place ment in con di tions as so ci ated with in creased fibrinogen

turn over should be mon i tored with fibrinogen as says. 

To cal cu late cryoprecipitate dos age as a source of Fac tor VIII, the fol low ing for mula is

help ful:

Num ber of bags of cryoprecipitate re quired  =                                                                                           

de sired in creased Fac tor VIII level (in %) × pa tient’s plasma vol ume (in mL)*

 av er age units of Fac tor VIII per cryoprecipitate (min i mum 80)  

For ex am ple:   50% × 2800 mL or 0.50U/mL × 2800 mL = 18 bags 

        80                               80 U/bag

*or sub sti tute 4% body weight (kg) × 1000                                                               

Good pa tient man age ment re quires that the Cryo pre ci pitated AHF treat ment re sponses of

Fac tor VIII-deficient re cip i ents be mon i tored with pe ri odic plasma Fac tor VIII as says.

For treat ment of von Willebrand dis ease, smaller amounts of Cryoprecipitated AHF will

cor rect the bleed ing time. These pa tients should be mon i tored by ap pro pri ate lab o ra tory stud ies 

to de ter mine fre quency of Cryoprecipitated AHF ad min is tra tion.

Side Ef fects and Haz ards

Haz ards that per tain to all trans fu sion com po nents are de scribed in the ear lier sec tion on Side

Ef fects and Haz ards. 

If a large vol ume of ABO-incompatible cryoprecipitate is used, the re cip i ent may de velop a

pos i tive DAT and, very rarely, mild hemolysis.
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Platelet Com po nents

Plate lets (PLATELETS)

De scrip tion

A unit of Plate lets is a con cen trate of plate lets sep a rated from a sin gle unit of Whole Blood and 

sus pended in a small amount of the orig i nal plasma. One unit of Plate lets should con tain no

fewer than 5.5 × 1010 plate lets sus pended in 40-70 mL of plasma, which con tain nor mal lev els

of sta ble co ag u la tion fac tors. De pending upon the tech nique used in prep a ra tion, each platelet

unit may con tain a sig nif i cant num ber of leu ko cytes. Some platelet units may con tain more

than the trace amounts of red cells usu ally pres ent, which will ap pear pink-to-salmon col ored.

This com po nent may be pre pared from Whole Blood col lected in all ap proved an ti co ag u lant

so lu tions. 

Ac tions

Plate lets are es sen tial for nor mal hemostasis. Com plex re ac tions oc cur be tween plate lets, von

Willebrand fac tor, and col la gen in the walls of dis turbed vasculature, phospholipid, and sol u ble 

co ag u la tion fac tors in clud ing thrombin. These changes in duce platelet ad her ence to ves sel

walls and platelet ac ti va tion, which leads to platelet ag gre ga tion and for ma tion of a pri mary

hemostatic plug. The ther a peu tic goal of platelet trans fu sion is to pro vide ad e quate num bers of

nor mally func tion ing plate lets for the pre ven tion or ces sa tion of bleed ing.

In di ca tions

Platelet trans fu sion is in di cated for treat ment of pa tients bleed ing due to crit i cally de creased

cir cu lat ing platelet count or func tion ally ab nor mal plate lets. Platelet trans fu sions are not

usu ally ef fec tive or in di cated in pa tients with de struc tion of cir cu lat ing plate lets due to

au to im mune dis or ders, eg, im mune thrombocytopenic purpura (ITP). 

Plate lets may be use ful if given pro phy lac ti cally to pa tients with rap idly de creas ing or low

platelet counts (usu ally less than 10,000/µL) sec ond ary to can cer, mar row aplasia, or

che mo ther apy. Platelet trans fu sion may also be use ful in se lected cases of post op er a tive

bleed ing, eg, platelet count less than 50,000/µL. If platelet func tion is nor mal, plate lets should

not be trans fused if the platelet count is greater than 100,000/µL.
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Con tra in di ca tions

Do not use this com po nent if bleed ing is un re lated to de creased num bers of, or ab nor mally

func tion ing, plate lets.

Do not use in pa tients with de struc tion of en dog e nous or trans fused plate lets, such as in TTP 

or ITP, un less the pa tient has a life-threatening hem or rhage.

Dos age and Ad min is tra tion

Com pat i bil ity test ing is not nec es sary in rou tine platelet trans fu sion. Ex cept in un usual

cir cum stances, the do nor plasma should be ABO com pat i ble with the re cip i ent’s red cells when 

this com po nent is to be trans fused to in fants or when large vol umes are to be trans fused. The

num ber of platelet units to be ad min is tered de pends on the clin i cal sit u a tion of each pa tient.

One unit of Plate lets would be ex pected to in crease the platelet count of a 70-kg adult by

5-10,000/µL and in crease the count of an 18-kg child by 20,000/µL. The usual dose in an adult

pa tient is 4-8 units. For pro phy laxis, this dose may need to be re peated in 1-3 days be cause of

the short life span of trans fused plate lets (3-4 days). 

The cor rected count in cre ment (CCI) is a cal cu lated mea sure of pa tient re sponse to platelet

trans fu sion that ad justs for the num ber of plate lets in fused and the size of the re cip i ent.

CCI = (post-count – pre-count) × BSA / plate lets trans fused

where post-count and pre-count are platelet counts (/µL) af ter and be fore trans fu sion, re spec tively;

BSA is the pa tient body sur face area (me ter2); and plate lets trans fused is the num ber of ad min is -

tered plate lets (× 1011). For ex am ple:

A pa tient with acute myelogenous leu ke mia with a nomogram-derived body sur face area of

1.40 me ter2 is trans fused with a unit of Plate lets Pheresis. The col lect ing fa cil ity la bel in di cates 

a platelet dose of 4.5 × 1011. The pre transfusion platelet count is 2000/µL. The pa tient’s

platelet count from a sam ple of blood col lected 15 min utes af ter platelet trans fu sion is

29,000/µL. The CCI is cal cu lated as (29,000 – 2,000) × 1.4 / 4.5 = 8400.

In the clin i cally sta ble pa tient, the CCI is typ i cally greater than 7500 at 10 min utes to one

hour af ter trans fu sion and re mains above 4500 at 24 hours. Both im mune and nonimmune

mech a nisms may con trib ute to re duced platelet re cov ery and sur vival. Along with sup port ive

se ro logic test re sults, a CCI of lower than 5000 at 10 min utes to 1 hour af ter trans fu sion may

in di cate an im mune-mediated re frac tory state to platelet ther apy. With nonimmune
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mech a nisms, platelet re cov ery within 1 hour may be ad e quate al though sur vival at 24 hours is

re duced. Plate lets must be ex am ined prior to ad min is tra tion. Units with ex ces sive ag gre gates

should not be ad min is tered. Trans fu sion may pro ceed as fast as tol er ated but must take less

than 4 hours.

Side Ef fects and Haz ards

Haz ards that per tain to all trans fu sion com po nents are de scribed in the sec tion on Side Ef fects

and Haz ards. Listed be low are haz ards that ap ply spe cif i cally to com po nents that con tain

plate lets.

1. Bac te rial Con tam i na tion: Platelet prod ucts are the most likely among blood

com po nents to be con tam i nated with bac te ria. Gram-positive skin flora are the most

com monly re cov ered bac te ria from con tam i nated platelet units. Symp toms may in clude

high fe ver (≥2.0 C or ≥3.5 F rise in tem per a ture), se vere chills, hypotension, or

cir cu la tory col lapse dur ing or im me di ately af ter trans fu sion. Prompt man age ment should 

in clude broad-spectrum an ti bi otic ther apy along with cul tures of pa tient sam ple,

sus pected blood com po nent(s), and ad min is tra tion set. Gram’s stain of sus pected

con tam i nated unit(s) may be help ful.

2. Platelet Alloimmunization: Plate lets bear a va ri ety of an ti gens, in clud ing HLA and

platelet-specific an ti gens. Pa tients trans fused with plate lets of ten de velop HLA

an ti bod ies. The pa tient may be come re frac tory to all but HLA-selected plate lets (see

“Plate lets Pheresis”). When plate lets are trans fused to a pa tient with an an ti body

spe cific for an ex pressed an ti gen, the sur vival time of the trans fused plate lets may be

mark edly short ened. Nonimmune events may also con trib ute to re duced platelet

sur vival. It is pos si ble to sug gest the pres ence of im mune or nonimmune platelet

re frac to ri ness by as sess ing platelet re cov ery soon af ter in fu sion, ie, 10- to 60-minute

postinfusion platelet in cre ment. In im mune re frac tory states sec ond ary to se ro logic

in com pat i bil ity, there is poor re cov ery in the early postinfusion in ter val. In nonimmune

mech a nisms (ie, splenomegaly, sep sis, fe ver, intravascular de vices, and DIC) platelet

re cov ery within 1 hour of in fu sion may be ad e quate while lon ger-term sur vival (ie,

24-hour sur vival) is re duced. Se ro logic tests can con firm the pres ence of

alloimmunization. Se ro logic tests may also be help ful in se lect ing plate lets with

ac cept able sur vival.
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3. Red Cell Alloimmunization: Im mu ni za tion to red cell an ti gens may oc cur be cause of

the pres ence of re sid ual red cells in Plate lets. When Platelet units from Rh-positive

do nors must be given to an Rh-negative fe male of child bear ing po ten tial be cause of lack 

of avail abil ity of Rh-negative Plate lets, pre ven tion of D im mu ni za tion by use of Rh

Im mune Glob u lin should be con sid ered. In some pa tients, out-of-group Plate lets

sus pended in in com pat i ble plasma that con tains anti-A or anti-B may cause a pos i tive

DAT and pos si bly low-grade hemolysis if the re cip i ent’s red cells ex press the

cor re spond ing an ti gen.

Com po nents Avail able 

1. Plate lets (PLATELETS)

A unit of Plate lets is a con cen trate of plate lets sep a rated from a sin gle unit of Whole

Blood. One unit of Plate lets should con tain no fewer than 5.5 × 1010 plate lets sus pended 

in 40-70 mL of plasma.

2. Plate lets Pooled (POOLED PLATELETS)

Plate lets Pooled is com posed of in di vid ual platelet units com bined by ster ile tech nique

and has an al low able shelf life of 4 hours. The num ber of units of Plate lets in the pool

will be in di cated on the la bel. To de ter mine the min i mum po tency of this com po nent,

as sume 5.5 × 1010 plate lets per unit of Plate lets in di cated on the la bel. See the la bel for

the ap prox i mate vol ume.

3. Plate lets Pheresis (APHERESIS PLATELETS)

Apheresis is an ef fec tive way to har vest a ther a peu tic adult dose of plate lets from a

sin gle do nor. Plate lets Pheresis should con tain ≥ 3 × 1011 plate lets. One unit of Plate lets 

Pheresis may re place 4-8 units of Plate lets. The ex act num ber of plate lets in the

apheresis prod uct can be ob tained on re quest from the col lect ing fa cil ity. The vol ume of 

plasma used for platelet sus pen sion var ies be tween 100 and 500 mL. (See the la bel for

the ap prox i mate vol ume.) The num ber of leu ko cytes con tained in this com po nent var ies

de pend ing upon the blood cell sep a ra tor and pro to col used for col lec tion. Plate lets

Pheresis is sup plied in a large plas tic pack or in two con nected packs to im prove platelet 

vi a bil ity dur ing stor age by pro vid ing more sur face area for gas ex change. ACD-A is the

an ti co ag u lant so lu tion cur rently used for the col lec tion and pres er va tion of Plate lets

Pheresis. 
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In pa tients re frac tory to plate lets from un matched do nors, this com po nent may be es pe -

cially use ful if se lected to be HLA-matched or if de ter mined re cip i ent-compatible by se ro -

logic meth ods. Other causes of re frac to ri ness to Plate lets in clude DIC, ITP, hyper splenism, 

fe ver, and sep sis; for these lat ter con di tions, Plate lets Pheresis is no more ef fec tive than

Plate lets.

Red blood cell com pat i bil ity test ing is nec es sary only if the com po nent is pre pared by a

method that al lows the com po nent to con tain 2 mL or more of red cells.

4. Plate lets Pheresis Leu ko cytes Re duced (APHERESIS PLATELETS, LEU KO CYTES

RE DUCED), Plate lets Leu ko cyte Re duced (PLATELETS, LEU KO CYTES RE DUCED)

Plate lets and Plate lets Pheresis can be pre pared to be leu ko cyte re duced. Plate lets and

Plate lets Pheresis may also be fur ther pro cessed us ing leu ko cyte re duc tion fil ters. These 

may be la beled Plate lets Leu ko cytes Re duced or Plate lets Pheresis Leu ko cytes Re duced

pro vided that the re sid ual leu ko cyte count is <8.3 × 105 or <5 × 106, re spec tively, and

the platelet re cov ery is at least 85% of the prefiltration con tent. Al ter na tively, Plate lets

Pheresis may be col lected to con tain a ther a peu tic adult dose of plate lets and very few

leu ko cytes. If the leu ko cyte con tent is <5 × 106 and the platelet count is >3 × 1011

plate lets, the unit can be la beled Plate lets Pheresis Leu ko cytes Re duced. The vol ume,

an ti co ag u lant/pre ser va tive, and stor age con di tions for leu ko cyte-reduced platelet

com po nents are the same as those for Plate lets or Plate lets Pheresis,  respectively.

Plate lets Leu ko cytes Re duced or Plate lets Pheresis Leu ko cytes Re duced are in di cated to 

de crease the fre quency of re cur rent fe brile, non hemoly tic trans fu sion re ac tion, HLA

alloimmunization and trans fu sion-transmitted CMV in fec tion. (See sec tion on Fur ther

Pro cessing.)

Granulocyte Com po nents

De scrip tion

Granulocyte trans fu sion ther apy is con tro ver sial. Granu lo cyte con cen trates are typ i cally

col lected by a hemapheresis tech nique. Granu lo cytes Pheresis usu ally con tains many other

leu ko cytes and plate lets as well as 20-50 mL of red cells. The num ber of granu lo cytes in each
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con cen trate is ≥1.0 × 1010. Var i ous mo dal i ties may be used to im prove granulo cyte har vest,

in clud ing do nor ad min is tra tion of granu locyte col ony-stimulating fac tor and/or corticosteroids.

The fi nal vol ume of the Granu lo cytes Pheresis prod uct is 200-300 mL in clud ing an ti co ag u lant

and plasma as in di cated on the la bel.

Red cell sedimenting agents ap proved by the FDA, such as hydroxyethyl starch (HES), are

typ i cally used in the col lec tion of granu lo cytes. Re sid ual agent will be pres ent in the fi nal

com po nent and is de scribed on the la bel. Granu lo cytes Pheresis should be ad min is tered as soon 

af ter col lec tion as pos si ble due to well-documented de te ri o ra tion of granulo cyte func tion on

short-term stor age. If stored, main tain at 20-24 C with out ag i ta tion for no more than 24 hours. 

The com po nent Granu lo cytes/Plate lets Pheresis is sim i lar to both Granu lo cytes Pheresis and

Plate lets Pheresis in ac tions, side ef fects, haz ards and the need for ir ra di a tion. It is in di cated

for pa tients with si mul ta neous need for both of these com po nents. The ex pected po tency of the

com po nent is usu ally greater than 3 × 1011 plate lets and 1 × 1010 granu lo cytes. Ad min is tra tion

is the same as for Granu lo cytes Pheresis, since granulocyte ther apy is the pri mary ther a peu tic

con sid er ation.

Ac tions

Granu lo cytes mi grate to ward, phagocytize, and kill bac te ria and fungi. A quan ti ta tive

re la tion ship ex ists be tween the level of cir cu lat ing granu lo cytes and the prev a lence of bac te rial

and fun gal in fec tion in neutropenic pa tients. 

The in fu sion of a granulocyte con cen trate in it self is rarely as so ci ated with an in cre ment in

the pa tient’s granulo cyte count. This may be due to the se ques tra tion of granu lo cytes that

re sults from prior im mu ni za tion to leu ko cyte an ti gens or due to con sump tion of granu lo cytes in 

the in fec tion pro cess.

In di ca tions 

Granu lo cytes Pheresis is used typ i cally in the treat ment of neutropenic pa tients (gen er ally less

than 0.5 × 109/L [500/µL]) in whom even tual mar row re cov ery is ex pected, who have

doc u mented in fec tions (es pe cially gram-negative bac te ria and fungi), and who have not

re sponded to an ti bi ot ics. A trial of broad-spectrum antimicrobial agents should be used be fore

granulocyte trans fu sion ther apy is ini ti ated. If the in tended re cip i ent is CMV-seronegative and

se verely immunosuppressed (eg, a mar row trans plant re cip i ent), CMV-seropositive

granu lo cytes should not be given. In ad di tion to neutropenic pa tients, pa tients with he red i tary
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neutrophil func tion de fects (such as chronic granulomatous dis ease) may be can di dates to

re ceive granulocyte trans fu sion ther apy. Pro phy lac tic use of granu lo cytes in non infected

pa tients is not rec om mended.

Dos age and Ad min is tra tion

Trans fuse as soon as pos si ble. A stan dard blood in fu sion set is to be used for the ad min is tra tion 

of Granu lo cytes Pheresis be cause depth-type microaggregate fil ters and leu ko cyte re duc tion

fil ters re move granu lo cytes. The red cells in Granu lo cytes Pheresis must be ABO-compatible

with the re cip i ent’s an ti bod ies. Once granulocyte trans fu sion ther apy is ini ti ated, sup port

should con tinue at least daily un til in fec tion is cured, defervescence oc curs, the ab so lute

granulocyte count re turns to at least 0.5 × 109/L (500/µL), or the phy si cian in charge de cides to 

halt the ther apy.

Be cause most pa tients re ceiv ing these prod ucts are se verely immunosuppressed,

Granu lo cytes Pheresis should be ir ra di ated to pre vent graft-vs-host dis ease (see sec tion on

Fur ther Pro cessing).

Side Ef fects and Haz ards

Haz ards that per tain to all trans fu sion com po nents are de scribed in the sec tion on Haz ards and

Side Ef fects. Listed be low are haz ards that ap ply spe cif i cally to granulocyte con cen trates.

1. Fe brile Nonhemolytic Re ac tions: These re ac tions are fre quently noted in pa tients

re ceiv ing granulocyte trans fu sions. The oc cur rence of chills, fe ver, and pul mo nary

in suf fi ciency in pa tients re ceiv ing granulocyte com po nents may be avoided or less ened

by slow ad min is tra tion and the use of re cip i ent med i ca tion such as meperidine. 

2. Al ler gic Re ac tions: Al ler gic re ac tions to HES and other red cell sedimenting so lu tions

may oc cur dur ing granulocyte trans fu sion.

Fur ther Pro cessing

This sec tion ad dresses fur ther pro cess ing of pre vi ously de scribed blood com po nents. One or

more of these pro cesses may be per formed on a com po nent.
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Leu ko cyte Re duc tion
Ex am ples of Leu ko cyte-Reduced Com po nents:
Red Blood Cells Leu ko cytes Re duced; (RED BLOOD CELLS LEU KO CYTES RE DUCED)

Plate lets Leu ko cytes Re duced; (PLATELETS LEU KO CYTES RE DUCED)

Plate lets Pheresis Leu ko cytes Re duced (APHERESIS PLATELETS LEU KO CYTES RE DUCED)

De scrip tion

A unit of whole blood con tains ≥1-10 × 109 white cells. Leu ko cyte re duc tion may be achieved

by in-process col lec tion or fil tra tion: 1) soon af ter col lec tion (prestorage), 2) af ter vary ing

pe ri ods of stor age in the lab o ra tory, or 3) at the bed side. The method used in the lab o ra tory for

leu ko cyte re duc tion is sub ject to qual ity con trol test ing; leu ko cyte-reduced com po nents

pre pared at the bed side may not be qual ity con trolled. Leu ko cyte re duc tion will de crease the

cel lu lar con tent and vol ume of blood ac cord ing to char ac ter is tics of the fil ter sys tem used.

Whole Blood, Red Blood Cells, and Plate lets Pheresis Leu ko cytes Re duced must have a

re sid ual con tent of leu ko cytes <5 × 106. Plate lets Leu ko cytes Re duced must have <8.3 × 105

re sid ual leu ko cytes. Leu ko cyte re duc tion fil ters vari ably re move other cel lu lar el e ments in

ad di tion to white cells. The leu ko cyte-reduced com po nent will have ther a peu tic ef fi cacy equal

to at least 85% of the orig i nal com po nent. Cur rently, wash ing is not a sub sti tute for leu ko cyte

re duc tion and leu ko cyte re duc tion is not a sub sti tute for ir ra di a tion.

In di ca tions

Leu ko cyte-reduced com po nents are in di cated to de crease the fre quency of re cur rent fe brile

nonhemolytic trans fu sion re ac tions. These com po nents have been shown to re duce the

in ci dence of HLA alloimmunization. They have also been shown to re duce the risk of

trans fu sion-transmissible CMV. These com po nents may also be ben e fi cial in re duc ing

trans fu sion-related immunomodulation, but this use should be con sid ered ex per i men tal.

Con tra in di ca tions

Leu ko cyte-reduced com po nents do not pre vent GVHD. Leu ko cyte re duc tion fil ters are not to

be used in the ad min is tra tion of Granu lo cytes Pheresis. 

Side Ef fects and Haz ards

The use of blood com po nents that are leu ko cyte re duced at the bed side may cause un ex pected

se vere hypotension in some re cip i ents, par tic u larly those on ACE in hib i tor med i ca tion. 
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Fur ther Testing to Iden tify CMV-Seronegative Blood

De scrip tion

CMV-seronegative blood is se lected by per form ing test ing for an ti bod ies to CMV (us ing a

CMV test ap proved for do nor screen ing). Trans mis sion of CMV dis ease is as so ci ated with

cel lu lar blood com po nents. FFP, cryoprecipitate, and other plasma-derived blood com po nents

do not re quire spe cial test ing. 

In di ca tions

Trans fu sion of CMV-negative blood is in di cated in CMV- seronegative re cip i ents who are at

risk for se vere CMV in fec tions. These at-risk groups in clude preg nant women and their fe tuses, 

low birthweight in fants, mar row trans plant re cip i ents, solid-organ trans plant re cip i ents,

se verely immuno suppressed re cip i ents, and HIV-infected pa tients.

Ir ra di a tion

De scrip tion

Blood com po nents that con tain vi a ble lym pho cytes may be ir ra di ated to pre vent pro lif er a tion

of T lym pho cytes, which is the im me di ate cause of GVHD. Ir ra di ated blood is pre pared by

ex pos ing the com po nent to a source of ir ra di a tion. The stan dard dose of gamma ir ra di a tion is

2500 cGy tar geted to the cen tral por tion of the con tainer with a min i mum dose of 1500 cGy

de liv ered to all other parts of the com po nent. Max i mum al low able dose is 5000 cGy. 

In di ca tions

Ir ra di ated blood is in di cated for use in pa tient groups that are at risk for GVHD from

trans fu sion. At-risk groups in clude: fe tuses re ceiv ing intrauterine trans fu sions, se lected

immuno incompetent or immunocompromised re cip i ents, re cip i ents of cel lu lar com po nents

known to be from a blood rel a tive, re cip i ents who have un der gone mar row or pe riph eral blood

pro gen i tor cell trans plan ta tion, and re cip i ents of cel lu lar com po nents whose do nor is se lected

for HLA com pat i bil ity.

Side Ef fects and Haz ards

Ir ra di a tion in duces eryth ro cyte mem brane dam age. Ir ra di ated red cells have been shown to

have higher supernatant po tas sium lev els than nonirradiated red cells. Re moval of re sid ual

supernatant plasma prior to trans fu sion may re duce the risks as so ci ated with el e vated plasma
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po tas sium. The ex pi ra tion date of ir ra di ated red cells is changed to 28 days post irradiation if

avail able shelf life ex ceeds 28 days. 

Washing 
Ex am ples of Washed Com po nents:
Red Blood Cells Washed (WASHED RED BLOOD CELLS)

Plate lets Washed (WASHED PLATELETS) 

Plate lets Pheresis Washed (WASHED APHERESIS PLATELETS)

De scrip tion 

Washed com po nents are typ i cally pre pared us ing 0.9% So dium Chlo ride, In jec tion (USP) with

or with out small amounts of dex trose. Washing re moves un wanted plasma pro teins, in clud ing

an ti bod ies. There will also be some loss of red cells and plate lets, as well as a loss of platelet

func tion through platelet ac ti va tion. The her metic seal of the com po nents has been bro ken;

there fore, shelf life is no more than 24 hours at 1-6 C or 4 hours at 20-24 C. Washing is not a

sub sti tute for leu ko cyte re duc tion.

In di ca tions 

Washing of blood com po nents is in di cated to re move un wanted plasma when it con tains

con stit u ents that pre dis pose pa tients to sig nif i cant trans fu sion re ac tions, eg, the re moval of

IgA-containing plasma in pro vid ing trans fu sion sup port for an IgA-deficient re cip i ent or in rare 

re cip i ents ex pe ri enc ing anaphylactoid re ac tions to plasma com po nents.
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Sum mary Chart of Blood Com po nents

Cat e gory Ma jor In di ca tions Ac tion/Re cip i ent Ben e fit Not In di cated for

Spe cial

Pre cau tions Haz ards* Rate of In fu sion

Whole Blood Symp tom atic ane mia
with large vol ume 
def i cit

In creases ox y gen-carrying
 capacity

In creases blood  volume

Con di tion re spon sive
to spe cific com po nent

Vol ume ex pan sion
Treat ment of

coagulopathy

Must be ABO iden ti cal In fec tious dis eases 
Hemolytic, sep tic/toxic,

al ler gic, fe brile re ac -
tions 

Cir cu la tory over load
GVHD

For mas sive loss, as
fast as pa tient can 
tol er ate

Must be in fused within
4 hours

Whole Blood 
Ir ra di ated

See Whole Blood, Risk
for GVHD

See Whole Blood
Do nor lym pho cytes are 

in ac ti vated
Risk of GVHD re duced

See Whole Blood See Whole Blood See Whole Blood See Whole Blood

Red Blood Cells;
Red Blood Cells, 
(Ad e nine-Saline Added); 
Red Blood Cells, Low
Vol ume; Red Blood
Cells Pheresis 

Symp tom atic ane mia In creases ox y gen-carrying
 capacity

Phar ma co logically treat -
able ane mia

Co ag u la tion de fi ciency
Vol ume ex pan sion

Must be
ABO-compatible

In fec tious dis eases 
Hemolytic, sep tic/toxic,

al ler gic, fe brile re ac -
tions 

GVHD

As fast as pa tient can
tol er ate but less than 4 
hours

Red Blood Cells
Deglycerolyzed 

See Red Blood Cells
IgA de fi ciency with
anaphylactoid re ac tion

See Red Blood Cells
Deglycerolization re moves

plasma pro teins
Risk of al ler gic and fe brile

re ac tions re duced

See Red Blood Cells See Red Blood Cells  See Red Blood Cells
Hemolysis due to

 incomplete degly -
cerolization can oc cur

See Red Blood Cells

Red Blood Cells Ir ra di ated See Red Blood Cells
Risk for GVHD

See Red Blood Cells
Do nor lym pho cytes are

 inactivated
Risk of GVHD re duced

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

Red Blood Cells Leu ko -
cytes Re duced

See Red Blood Cells
Fe brile re ac tions due
to leu ko cyte an ti bod -
ies

See Red Blood Cells
Re duc tion of leu ko cytes

 reduces risk of fe brile
 reactions, HLA
alloimmunization, and
CMV in fec tion

See Red Blood Cells
Leu ko cyte re duc tion

should not be used to
pre vent GVHD

See Red Blood Cells See Red Blood Cells
If us ing bed side leu ko -

cyte re duc tion fil ter,
hypotensive re ac tion
may oc cur

See Red Blood Cells

Red Blood Cells Washed See Red Blood Cells
IgA de fi ciency with

anaphylatoid re ac tion
Re cur rent se vere al ler -

gic re ac tions to un -
washed red cell prod -
ucts

See Red Blood Cells
Washing re duces plasma

pro teins
Risk of al ler gic re ac tions

may be re duced

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

Fresh Frozen Plasma
(FFP); FFP Do nor
 Retested

De fi ciency of la bile and
sta ble plasma 
co ag u la tion fac tors

TTP 

Source of de fi cient or de fec -
tive plasma pro teins

Vol ume re place ment
Coagulopathy that can

be more ef fec tively
treated with spe cific
ther apy 

Must be ABO-
com pat i ble

In fec tious dis eases
Al ler gic re ac tions 
Cir cu la tory over load

Less than 4 hours



Liq uid Plasma;
Plasma; Thawed Plasma; 
Plasma Frozen Within
24 Hours

De fi ciency of sta ble 
co ag u la tion fac tors

Source of nonlabile co ag u la -
tion fac tors

See FFP 
De fi ciency of Fac tors V

and VIII 
Vol ume re place ment

Must be ABO-
com pat i ble

See FFP Less than 4 hours

Plasma Cryoprecipitate
Re duced

TTP See FFP
De fi cient in Fac tor I,

VIII,VWF and XIII 
De fi cient in high mo lec u lar

weight VWF multimers as
com pared to FFP

See FFP
De fi ciency of co ag u la -

tion fac tors known to
be de pleted in this
prod uct, Fac tors
I,VIII,VWF, XIII 

Vol ume re place ment

 Must be ABO-
com pat i ble

See FFP Less than 4 hours

Cryoprecipitated AHF;
Cryoprecipitated AHF,
Pooled

He mo philia A
von Willebrand’s 

dis ease
Hypofibrinogenemia

Fac tor XIII de fi ciency

Pro vides Fac tor VIII, 
fibrinogen, vWF, 
Fac tor XIII

De fi ciency of any
plasma pro tein other
than those en riched in
Cryoprecipitated AHF

Re peated doses may be
nec es sary

In fec tious dis eases 
Al ler gic re ac tions

Less than 4 hours

Plate lets;
Plate lets Pooled

Bleeding due to
thrombocytopenia 
or  platelet func tion
ab nor mal ity

Pre ven tion of bleed ing
from mar row
hypoplasia

Im proves hemostasis Plasma co ag u la tion 
def i cits

Some con di tions with
rapid platelet de struc -
tion (eg ITP, TTP) 
un less life threat en ing
hem or rhage 

Should not use some fil -
ters (check man u fac -
turer’s in struc tions)

In fec tious dis eases Sep -
tic/toxic, al ler gic, fe -
brile re ac tion

GVHD

Less than 4 hours

Plate lets Pheresis See Plate lets See Plate lets
May be HLA (or other an ti -

gen) se lected

See Plate lets See Plate lets See Plate lets See Plate lets

Plate lets Ir ra di ated; Plate -
lets Pooled Ir ra di ated;

Plate lets Pheresis Ir ra di -
ated

See Plate lets 
Risk of GVHD

See Plate lets
Gamma ir ra di a tion in ac ti -

vates do nor lym pho cytes
re duced risk of GVHD

See Plate lets See Plate lets See Plate lets See Plate lets

Plate lets Leu ko cytes
 Reduced; 

Plate lets Pheresis
Leuokcytes Re duced

See Plate lets 
Pre ven tion of fe brile

 reactions 
Pre ven tion of HLA

alloimmunization

See Plate lets
Re duc tion of leu ko cytes

 reduces risk of fe brile
 reactions, HLA
alloimmunization, and
CMV in fec tion

See Plate lets
Leu ko cyte re duc tion

should not be used to
pre vent GVHD

See Plate lets See Plate lets See Plate lets

Granu lo cytes
Pheresis; Granu lo cytes/
Plate lets Pheresis

See Plate lets
Neutropenia with 

in fec tion, un re spon -
sive to ap pro pri ate
 antibiotics 

Pro vides granu lo cytes with
or with out plate lets

In fec tion re spon sive 
to an ti bi ot ics, even tual
mar row re cov ery not
ex pected

Must be ABO com pat i -
ble

Should not use some fil -
ters (check man u fac -
turer’s in struc tions)

In fec tious dis eases 
Al ler gic re ac tions 
Fe brile re ac tions 
GVHD

One unit over 2-4 hours
Closely ob serve for re -

ac tions

Granu lo cytes Pheresis
 Irradiated;

Granu lo cytes Plate lets
 Irradiated

See Granu lo cytes
See Plate lets

Pro vides granu lo cytes with
or with out plate lets

Do nor lym pho cytes are in ac -
ti vated

See Granu lo cytes
See Plate lets

See Granu lo cytes
See Plate lets

See Granu lo cytes
See Plate lets

See Granu lo cytes
See Plate lets

*For all cel lu lar com po nents there is risk the re cip i ent may be come alloimmunized.
RBC-containing com po nents and thawed plasma should be stored at 1-6 C.
Plate lets, Granu lo cytes, and thawed Cryprecipitate should be stored at 20-24 C.


