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Preface

This guideline is inended or healh proessionals and suppor sa involved in supplying,
delivering and adminisering blood in resource-limied healh acilies.

I provides praccal answers o he main quesons and problems aced by sa, drawing on
recommendaons issued by reerence organizaons such as he World Healh Organizaon
and he eld experience o Médecins Sans Fronères. However, mos counries have a
blood ransusion policy and naonal recommendaons should be aken ino accoun when
implemenng blood ransusion acvies.

Blood reers o whole blood and packed red blood cells. Fresh rozen plasma and plaele
concenraes are somemes supplied by Naonal Blood Services. Oher blood componens
ha are rarely available, such as cryoprecipiaes or specic coagulaons acors are no
discussed.

The guideline is divided ino our chapers:
– Blood ransusion saey (Chaper 1)
– From donor o qualied blood uni or ransusion (Chaper 2)
– Blood ransusion process (Chaper 3)
– Setng up and managing blood ransusion acvies (Chaper 4)

Furhermore various praccal ools, such as sandard operang procedures and examples o
orms and regisers, are presened in he appendices.

This guideline addresses he precauons required o ensure donor, recipien and sa saey.
Oher echniques, such as deecon o irregular anbodies, sensive crossmach procedures,
deerminaon o Rhesus and Kell phenoypes or leukolraon, exis. Being unavailable in
remoe heah acilies –hus no developed in his manual– hese echniques should be used
when available.

The auhors would be graeul or any commens o ensure ha his manual connues o
evolve and remains responsive o he realiy o he eld.

Commens are o be addressed o he laboraory reeren o your MSF operaonal secon.
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1. Inroducon

Transusion is an essenal componen o he managemen o lie-hreaening condions such
as decompensaed anaemia or major haemorrhage.

Transusion always carries risks or he recipien, relaed eiher o he ransused blood isel or
o he paen’s underlying condion. In his chaper, hese risks are classied ino 3 caegories:
immunological risks, inecous risks and oher (non-immunological, non- inecous) risks.

In order o reduce as ar as possible he poenal complicaons o ransusion, specic
precauons have o be aken when selecng donors and collecng, esng, processing and
adminisering blood:
– Donor selecon is essenal o reduce inecous risks.
– ABO Rhesus D grouping and compabiliy esng are mandaory.
– Blood mus be sysemacally screened or ransusion ransmissible inecons (TTI).
Screening or HIV 1 and 2, hepas B, hepas C and syphilis is mandaory, even in an
emergency.

– Donors and recipiens inormaon mus be correcly recorded.
– Blood donaons and qualied blood unis mus be correcly labelled and recorded.
– Paens mus be closely moniored by rained sa during and afer ransusion.

Despie hese precauons, ransusion is never oally risk-ree. However, imay be derimenal
o he paen o avoid ransusion when i is indicaed. Thus, i is he physician’s responsibiliy
o evaluae he poenal risks and benes o ransusion or each paen. Following clear
indicaons or ransusion helps preven unnecessary ransusions. Transusion, when
indicaed, should be carried ou wihou delay.

Transusion saey is no limied o he above precauons. In addion, imus be ensured ha:
– Transusion is eecve, i.e. he ransused blood has he required qualies o resore he
paen’s oxygen carrying capaciy.

– All eecve means o reduce or compensae blood loss (e.g. sop bleeding wih mechanical
means such as compression, uid resusciaon, ranexamic acid in rauma or pos-parum
haemorrhage) are available a all mes and used when indicaed.

– Blood is used raonally o ensure ha i will be available when needed. Unnecessary
ransusions may cause a shorage o blood or paens in real need.

– Medical and cold chain equipmen, consumable iems and qualiy laboraory reagens
are available o ensure ha each sep o he ransusion saey chain will be correcly
implemened.

As ransusion o sae blood is a complex procedure, and blood a scarce resource, all upsream
measures o reduce blood needs should be implemened (e.g. early managemen o anaemia,
severe malaria, rauma and complicaed pregnancies).
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2. Immunological risks

2.1 Immediae immune reacons (< 24 h)

2.1.1 Allergic reacons

Abou 2% o ransusions are complicaed by mild allergic reacons. However, rare bu severe
anaphylacc reacons may occur.

2.1.2 Non-haemolyc ebrile ransusion reacon (NHFTR)

Leukocyes in ransused bloodmay be argeed by he recipien’s an-HLA anbodies acquired
as a resul o previous ransusions or pregnancies. Lysed leukocyes release pyrogens resulng
in a ebrile reacona.

2.1.3 Acue inravascular haemolyc ransusion reacon

Acue inravascular haemolyc reacon occurs when ransused red cells encouner naural
regular IgM anbodies in he recipien’s blood. The angen-anbody reacon riggers he
inra-vascular lysis o ransused red cells. This is a severe poenally lie-hreaening reacon.
I may be associaed wih disseminaed inravascular coagulopahy (DIC). The released
haemoglobin can cause acue renal ailure.
Nineyperceno immediaeacue inravascularhaemolyc reaconsarecausedby ransusion
o ABO incompable blood resulng rom human error. The remaining en percen are due o
irregular naural anbodies rom oher blood group sysems (e.g. Lewis, P).

2.1.4 Transusion-relaed acue lung injury (TRALI)

TRALI isararebpos-ransusionacuerespiraorydisresssyndrome.TRALI is ypicallyassociaed
wih plasma producs such as resh rozen plasma. However, i can occur in recipiens owhole
blood and packed red blood cells (PRBC) due o he residual plasma presen in PRBC unis.

2.2 Delayed immune reacons

2.2.1 Exravascular haemolysis

Exravascular haemolysis occurs when red cells are rapped and lysed in he spleen. This
haemolysis is due o:
– The recipien’s acquired anbodies oRhesus, Kell, Duy or Kidd. In his even, he ransused
red cells are haemolysed.

or
– Hyper immune an-A or an-B anbodies (haemolysins) rom “dangerous group O donors”c.
In his even, he recipien’s red cells are haemolysed.

Exravascular haemolysis occurs 5 o 10 days afer ransusion.

a Leukolraon, when available, reduces he requency o NHFTR.

b Esmaed a 1:5000 ransusions, however he rue incidence o TRALI is no known.

c Some O donors (“dangerous O donors”) have acquired hyper immune an-A and/or an-B anbodies, called
haemolysins. These haemolysins, when highly concenraed, may induce haemolyc reacon afer he
ransusion o only one uni o ABO compable, non-idencal blood (Chaper 1, Secon 3.1).
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2.2.2 Post-transfusion purpura

An-plaele alloanbodies developed by mulparous recipiens desroy boh he ransused
plaeles and he recipien’s plaeles.
Pos-ransusion purpura develops wihin 5 o 12 days afer ransusion. This condion is rarely
lie-hreaening.

2.2.3 Graf-versus-hos disease

Graf-versus-hosdiseases (GVHD) canoccur in neonaes and in severely immune compromised
paens. The T-lymphocyes in he ransused blood rejec he recipien’s ssues. GVHD is rare
bu aal in hal o all cases. The acue orm (5 o 8 days pos-ransusion) is always serious. The
chronic orm (3 o 4 weeks pos-ransusion) may be reversible over a 4 o 6 week period. The
risk o GVHDd is higher in inra-amily donaons, especially in moher-o-child ransusions. In
he even o direc blood donaon, or neonaes and severely immune compromised paens,
blood rom a non-amily donor or blood rom a more disan relave han he moher (e.g.
aun or uncle) is preerred whenever possible.

2.2.4 Alloimmunisaon

As here are many dieren eryhrocye, leukocye and plaele angens, i is impossible o
ransuse immunologically idencal blood. Transused blood ineviably inroduces angens
ha are oreign o he recipien. These angens are called alloangens. An alloangen
promps an immune response, including he producon o specic anbodies o eliminae
his alloangen. This phenomenon is alloimmunisaon.

Alloimmunisaon agains red cells reers o he developmen o specic blood group
anbodies afer he inroducon o red cell angens ino a recipienwho lacks hese angens.
In ransusion pracce, he mos imporan alloangens are hose o ABO, Rhesus, Kell, Duy
and Kidd blood group sysems, as hey are he mos immunogenic.

Alloimmunisaon agains leukocyes and plaeles may also occur hrough he developmen
o an-HLA anbodies or specic an-plaele anbodies. This ype o alloimmunisaon is
relavely common in mul-ransused paens and mulparous women.

The clinical signicance o alloimmunisaon depends on he ype and quany o angens
inroduced, he raeo heir inroducon, and he recipien’s prole: sex (higher risk inwomen),
immune saus (higher risk in immune compeen paens), and associaed pahology (e.g.
auoimmune disease).

Alloimmunisaonmaycomplicaepossible uure ransusionsand/orpregnancies in recipiens.
Prescripon o “phenoyped blood”, erminology commonly used or ull Rhesus and Kell group
deerminaon, is he means o prevenmos alloimmunisaons in mul-ransused paens.

d Irradiang he blood is he only way o eecvely preven GVHD. Leukolraon, when available, may reduce
he severiy o he reacon.
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3. Blood groups and compabiliy

An individual’s blood group is dened by he presence o an angen on he red cell membrane.
Individuals who possess he same angen belong o he same blood group.

Individuals who do no express a given angen may carry specic anbodies agains he
angen. I he angen is inroduced by blood ransusion ino such a recipien, hen mild or
severe haemolysis may occur. This denes blood incompabiliy.

Paens o be ransused mus only receive compable blood, i.e. blood hawill no carry he
risk o haemolyc ransusion reacons.

Tesng he wo mos imporan groups –ABO and Rhesus– or compabiliy is mandaory.

3.1 ABO sysem

The ABO blood group is dened by he presence or absence o A and/or B angens on he
red cell surace. When eiher or boh are absen rom he red cell surace, he corresponding
anbody(ies) is (are) presen in he plasmaa.

Individuals o group A have A angen on heir red cell membranes and naurally occurring
an-B anbodies in heir plasma.

Individuals o group B have B angen on heir red cell membranes and naurally occurring
an-A anbodies in heir plasma.

Individuals o group O have neiher A angen nor B angen on heir red cell membranes and
naurally occurring an-A and an-B anbodies in heir plasma.

Individuals o group AB have A and B angens on heir red cell membranes and no naurally
occurring an-A nor an-B anbodies in heir plasma.

ABO incompabiliy reacons occur when he recipien’s naurally occurring anbodies
desroy he ransused red cells ha express he corresponding angen.

Individuals o group A may receive group A (idencal) or group O (compable) blood,
mus not receive group B nor group AB (incompable) blood.

Individuals o group B may receive group B (idencal) or group O (compable) blood,
mus not receive group A nor group AB (incompable) blood.

Individuals o group O may receive only group O (idencal) blood,
mus not receive group A nor group B nor group AB (incompable)
blood.

Individuals o group AB may receive group AB (idencal), or group A, or group B, or group O
(compable) blood.

Thus, he rule is:

Transuse only ABO compable blood
AND

Preer ABO idencal blood

a Excep in children under 3 monhs (because hey have no ye developed naural anbodies).
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Table 1.1 - ABO compabiliy rules or whole blood and red cells ransusion

Recipien
ABO group

Blood uni ABO group

1st choice 2nd choice 3rd choice 4th choice

O O

A A O

B B O

AB AB A B O

Group O donors are ofen called “universal donors”. The ransusion o group O blood o
any A, B or AB recipien is possible and will no induce acue ABO incompabiliy accidens.
However, some donors may carry acquired an A or an B haemolysins o high er, which can
induce delayed haemolysis when ransused o A, B or AB recipiens. These donors are called
“dangerous O donors”. In he absence o deecon o haemolysins o ideny hese dangerous
O donors, i is preerable o ransuse he leas possible amoun o non-ABO idencal plasma
when i is no possible o ransuse ABO idencal blood.

Transusing O blood o non-O recipiensmus no be roune pracce and should be considered
only when ABO idencal blood is no available. In his even, preerably ransuse packed red
blood cells or he leas amoun o plasma possible.

3.2 Rhesus sysem

The Rhesus sysem (Rh) is he second mos imporan sysem o consider when ransusing
paens. I is made up o 5 main angens: RH1 (D), RH2 (C), RH3 (E), RH4 (c), RH5 (e).

Angen D is he mos immunogenic angen o he Rhesus sysem. The presence o angen
D denes Rhesus posive individuals. The absence o angen D denes Rhesus negave
individuals.

There are no naurally occurring Rhesus anbodies. These anbodies are always acquired
hrough ransusion or during pregnancy and are developed by individuals who do no express
he corresponding angen (i.e. an Rh D negave paenmay develop an-D anbodies).

Incompabiliy reacons occur when he recipien’s acquired an-D anbodies desroy he
Rh D posive ransused red cells. Rhesus anbodies ofen cause mild or moderae delayed
haemolysis, bu rarely severe acue haemolyc reaconsb.

The rule is:

Preer Rhesus D idencal ransusion

b Rhesus anbodies can only be deeced wih laboraory screening and idencaon echniques ha are
complex o implemen.
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I Rhesus D idencal blood is no available:

Rh D negave blood o Rh D posive recipiens
Rh D negave blood may be ransused o Rh D posive recipiens wihou immunological
consequences, bu only as second choice, since Rh D negave blood is rare and should be kep
or Rh D negave recipiens.

Rh D posive blood o Rh D negave recipiens
Under exceponal circumsances (absolue emergency), RhD posive bloodmay be ransused
o Rh D negave recipiens:
– There will be no immediae ransusion reacon in Rh D negave men and nulliparous
women who have never been ransused.

– Incompabiliy reaconsmayoccur i he recipienhas developed acquired an-D anbodies
hrough previous ransusion or pregnancy. Since he simple crossmach mehod canno
deec an-D anbodies in he recipien, he risk o immediae ransusion reacon and
ineecve ransusion is unpredicable.

Thereore, he decision o ransuse Rh D posive blood o Rh D negave paens mus be a
well-considered medical decision, aking ino accoun no only he immediae risks bu also
he poenal consequences:
1. The recipien has a high likelihood (80% risk) o developing an-D anbodies afer a

ransusionwih an incompable Rh D blood uni: any uure ransusions wih Rh D posive
blood may cause adverse evens.

2. Rh D negavewomen are likely o experience obserical complicaons i hey subsequenly
conceive Rh D posive children.

Table 1.2 - Rhesus compabiliy rules or whole blood and red cells ransusion

Recipien’s Rhesus
Blood uni Rhesus

1st choice 2nd choice

Rh D posive Rh D posive Rh D negave

Rh D negave Rh D negave See above

Notes:

– I is poinless o adminiser an-D immunoglobulin o preven an-D alloimmunisaon o
an Rh D negave paen who has been ransused wih Rh D posive blood. High doses o
an-D immunoglobulin would be required o achieve eecve prevenon, and hese could
even desroy he ransused Rh D posive red cells.

– Respecng Rh D compabiliy rules does no exclude incompabiliy reacons due o oher
Rhesus angens. The our oher main Rhesus angens: C, c, E and e are immunogenic, wih
c and E he mos immunogenic. In he even o repeaed ransusions i may be imporan
o respec compabiliy wih hese angens and provide phenoyped Rhesus compable
blood. In his even blood yping o he donor and recipien mus be carried ou or he
4 ansera (an-C, an-c, an E and an e).
Like an-RhDanbodies, an-RhC, an-Rh c, an-Rh E andan-Rh e anbodies are acquired,
and undeecable by he simple crossmach mehod. However, alloimmunisaon caused by
Rhesus C, c, E and e angens is usually no o clinical signicance, excep in mul-ransused
paens.
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3.3 Oher blood group sysems

Kell, Duy and Kidd sysems may be associaed wih severe ransusion reacons bu canno
be esed in conexs wih limied resources.

3.3.1 Kell sysem

The Kell sysem consiss o 2 main angens: KEL 1 (K), KEL 2 (Cellano).

The angen KEL 1 is a rare, very immunogenic angen. The presence o angen KEL 1 denes
Kell posive individuals. The absence o angen KEL 1 denes Kell negave individuals. Kell
anbodies are acquired and ound among mul-ransused paens and mulparous women.

An-KEL 1 anbodies are responsible or haemolyc reacons, ofen mild and delayed.
Since simple crossmaching canno deec he recipien’s an-KEL 1 anbodies, he risk o
ransusion reacon is unpredicable.

3.3.2 Duy, Kidd and oher sysems

The Duy sysem consiss o 2 main angens: FY1 (Fya) and FY2 (Fyb).
The Kidd sysem consiss o 2 angens: JK1 (Jka) and JK2 (Jkb).

An-Duy and an-Kidd are rare, acquired anbodies ound among mul-ransused paens
and mulparous women.

An-Duy and an-Kidd anbodies may be responsible or very severe haemolyc reacons.
Since simple crossmach procedures canno deec hese anbodies in he recipien, he risk
o severe, bu rare, ransusion reacon is unpredicable.

3.4 Specic case o children under 4 monhs

Maernal IgG anbodies cross he placena o he oeus. I hemoher carries IgG an-red cell
anbodies, hese will be presen in he child unl hey reach 4 monhs. This implies:

1. Transused red blood cells mus be compable wih he child’s and moher’s ABO blood
group.

2. I an irregular anbody es has been carried ou on he moher’s blood (which is unlikely in
resource limied setngs) and he resul is posive, he ransused red blood cells mus be
compable wih he moher’s anbodies.

3. I an irregular anbody es has no been carried ou on he moher’s blood, he ransused
red blood cells mus be compable wih he moher’s Rhesus phenoype, a leas he Rh D
angen.

Example: in he case o an O Rh D negave moher and an A Rh D posive child, ransuse O Rh
D negave blood o he child (Chaper 3, Secon 2.5.2).

3.5 Blood grouping and crossmach

3.5.1 ABO and Rh D grouping

Deerminaon o ABO and Rh D groups (Appendix 16) is absoluely mandaory o ensure ABO
and Rh D compabiliy, bu does no exclude incompabiliy reacons relaed o oher non-
esed sysems.
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3.5.2 Crossmaching

Crossmaching is a means o reduce immunological complicaons. I is a laboraory procedure
ha predics i angen-anbody conic will occur during ransusion o a given blood uni.
The echnique consiss in placing he recipien’s plasma in conac wih he red cells o be
ransused. A negave crossmached blood unimeans ha here are no deecable anbodies
in he recipien’s plasma hamay immediaely desroy he red cells o be ransused.

Simple crossmatch method - Tile method (Appendix 26)

This aims o deec incompabiliy beween he paen’s plasma and he red cells rom he
blood uni, due o agglunang anbodies such as naurally occurring anbodies (an-A,
an-B) and also rom oher sysems anbodies (an-Lewis a, an-P).

Other crossmatch methods

Women who have been pregnan and/or previously ransused paens should be argeed
or more sensive crossmach procedures (a 37 °C, in low ionic srengh soluons, es wih
anglobulin, gelmehods) o deec non-agglunang anbodies including an-Rhesus, an-K,
an-Duy and an-Kidd. These echniques may be available in some setngs bu, in general,
are complex o implemen.

The rule is:

Transuse only negave crossmached blood unis
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4. Inecous risks

Many pahogens presen in donaed blood can be ransmied o he recipien. In mos cases,
he recipien is ineced by receiving blood rom an ineced donor. These are ransusion
ransmied inecons (TTI). The donor selecon process (quesonnaire and clinical
examinaon, see Chaper 2, Secon 3.2 and Secon 3.3) and he roune screening o blood or
inecon markers can eliminae he vas majoriy o ineced donaons. The inecons which
blood donors/donaons should be sysemacally screened or are HIV, hepas B and C and
syphilis. However, despie hese precauons, a residual risk o ransusing ineced blood (e.g.
human error, window period, es perormances, non-screened inecons) persiss.

4.1 Bacerial inecons

Bacerial inecons may resul rom:
– Conaminaon o blood during collecon (error in asepsis is he mos common case).
– Transusion o blood rom an ineced donor ha is asympomac a he me o blood
donaon.

– Bacerial growh in he blood beween collecon and ransusion (mainly or plaele
concenraes because hey are sored up o 5 days a 22 °C).

The severiy o ransusion-acquired bacerial inecon depends on he recipien’s underlying
condion, he ype o baceria, and he bacerial load, and may be lie- hreaening.

4.1.1 Sepc complicaons

Baceria ound in blood unis may be Gram-posive (e.g. S. epidermidis) or Gram- negave
(e.g. Klebsiella, Acinetobacter, P. aeruginosa, Y. enerolitca: he wo laer are capable o
mulplying beween +2 °C and +8 °C). Gram negave baceria are considered o cause he
mos severe sepc complicaons, including sepc shock.

To preven sepc complicaons, ake measures o avoid conaminaon o blood during
collecon and o preven bacerial prolieraon in he blood unia:
– Collec blood in a clean area, respecng hand hygiene and rigorous skin disinecon
echniques.

– Collec blood using blood bags wih a diversion pouch (he rs 35 mL o blood colleced are
no ransused as hey are he mos likely o conain skin baceria).

– Allow blood o si or 2 o 4 hours beween blood collecon and rerigeraon, i he
emperaure can be kep beween +18 °C and +24 °C. This enables whie blood cells o carry
ou heir bacericidal eec (see Appendix 11).

– Mainain and closely monior he sorage emperaure o blood unis.
– Sar ransusion wihin 30 minues o removing he blood uni rom he cold chain.
– Adminiser each blood uni wihin 4 hours maximum.

4.1.2 Syphilis

I is compulsory o rounely screen blood or syphilis (Treponema pallidum)1.

a Addional mehods o reduce bacerial conaminaon exis, such as pre-sorage leukocye depleon lraon,
bu are rarely available in resource-limied setngs.
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4.2 Viral inecons

4.2.1 Human immunodeciency virus (HIV)

Eighy o one hundred percen o recipiens ransused wih HIV-posive blood are laer
ound o be HIV ineced, regardless o age, sex and ype o componen ransused. Thereore,
screening blood or HIV is compulsory2,3.

4.2.2 Hepas B virus

The risk o hepas B virus (HBV) ransmission is very high and varies according o he sage o
inecon in he donor. Screening donaed blood or HBV surace Ag is mandaory.
In addion, i is recommended o oer hepas B vaccinaonb o paens likely o receive
repeaed ransusions4.

4.2.3 Hepas C virus

Hepas C virus (HCV) can cause severe lie-liming liver disease. Screening donaed blood or
HCV is compulsory.

4.2.4 Oher ransusion-ransmissible viruses

Donaed blood may also be screened or Human T- cell lymphoropic virus 1/2 (HTLV 1/2) and
cyomegalovirus (CMV), depending on he conex:
– In endemic areas, such as he Caribbean, blood is rounely screened or HTLV 1/2 by naonal
blood ransusion services, using ELISA ess.

– While relavely harmless in immune compeen paens, CMV is pahogenic in immune
compromised paens. Transmission rarely occurs i he blood has been sored rerigeraed
over 72 hours. In setngs where CMV esng is available, immune compromised paens
should receive CMV-negave blood.

– The Ebola virus may remain deecable in semen, maernal milk, aqueous humour and oher
uids or ssues several monhs afer clinical cure. The isolaon o viable virus in blood afer
inial recovery sll remains a rare observaon. In he absence o inernaonally agreed
recommendaons, as a maer o precauon, i is saer o exclude individuals clinically cured
o Ebola inecon as poenal blood donors5.

4.3 Parasic inecons

In conras omandaory roune screening or HIV, hepas B and C and syphilis, screening or
parasic inecons is perormed according o he epidemiological conex.

4.3.1 Malaria

Plasmodia survive or a leas 3 weeks in rerigeraed blood6. Thereore, he risk o acquiring
malaria hrough ransusion o ineced blood is high. Clinical sympoms depend on hemalaria
immunological saus o he recipien.
Whenmalaria is highly prevalen, screeningwill deecmany posive donors. Roune exclusion
o posive malaria blood (by rapid diagnosc es (RDT) or microscopy) may lead o blood
shorage. Furhermore, carriers wih low level parasiemiamay no be deeced bymicroscopy
or RDT. The decision o screen donors’ blood or o give he recipien an empirical anmalarial
reamen depends on he epidemiological siuaon in he area (see Chaper 2, Secon 6.2.4).

b Hepas B vaccinaon is also recommended or healh sa a risk o blood exposure.
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4.3.2 Chagas disease

In endemic areas (Cenral and Souh America), he prevalence o Chagas disease has decreased
signicanly over he pas ew years7. The possibiliy o ransmission hrough ransusion exiss.
Screening ess should be used in endemic counries.

4.3.3 Human Arican rypanosomiasis

This disease is endemic in cerain pars o sub-Saharan Arica, ofen in specic localized areas.
Transmission by chronic asympomac carriers is possible, bu rare8.

4.3.4 Visceral leishmaniasis

Visceral leishmaniasisis is endemic in numerous counries worldwide. However, he majoriy
o cases occur in norh-easern India, Bangladesh, Sudan, Souh Sudan, Ehiopia, and Brazil. In
oher counries, he disease is ound in relavely small and localized oci9.
The risk o inecon hrough ransusion is low and only a ew cases o ransusion- acquired
visceral lesihmaniasis have been repored.
However since here is a risk, alhoughminimal, screeningwih a proein rK39 rapid es should
be perormed in endemic areas.

4.3.5 Filarioses

The accidenal ransmission by ransusion o livemicrolariae has no direc pahogenic power.
However, he desrucon o ransused microlariae by an-helminhic drugs (which are also
microlaricides) can somemes provoke severe allergic accidens10.

4.3.6 Oher inecous risks

Many oher agens can be ransmied by ransusion bu are no screened or, eiher because
heir imporance in blood saey is limied or unknown or because he necessary screening
ess are no available or no easible in many conexs.
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5. Oher risks

5.1 Circulaory overload

Transusion-associaed circulaory overload (TACO) is a ransusion complicaon in which
cardiogenic pulmonary oedema develops due o high raes or high volume o ransusion.
Paens wih cardiac or respiraory disease, elderly paens and children are a he highes
risk o developing circulaory overload.

5.2 Massive ransusion syndrome

Massive ransusion is dened as:
– The replacemen o a leas 50% o he oal blood volume in less han 3 hours in aduls and
children.

– Or he ransusion o over 3 unis o whole blood or 4 unis o PRBC wihin he rs hour in
aduls.

– Or he ransusion o over 15 mL/kg o PRBC wihin he rs hour in children.

Massive ransusion syndrome is a combinaon o:
– Hypohermia (ransused rerigeraed blood which has no been warmed beore
adminisraon).

– Hypoxemia (ransused sored red cells do no have immediae opmal oxygen carrying
capaciy).

– Meabolic disorders: acidosis wih hyperkalaemia due o poassium released by sored red
cells; hypocalcaemia due o cirae (i.e. he necessary ancoagulan presen in blood bags).

– Bleeding disorders due o diluon o recipien’s coagulaon acors and plaeles, and lack
o coagulaon acors and plaeles in sored, i.e. “non-resh”, blood.

In setngs where calcium/poassium/coagulaon/plaeles monioring is no easible and
specic blood componens or reang massive ransusion syndrome (i.e. resh rozen plasma
and plaele concenraes) are no available, he only opon o minimize he risk o massive
ransusion syndrome is o use resh whole blood (ha has no been rerigeraed), or a leas,
blood which has been colleced wihin he pas 2 days.

5.3 Ineecve ransusion

Transused red cells can be damaged during sorage (sorage lesions) or desroyed premaurely
by anbodies (which have no been deeced a he me o ransusion or may appear a ew
days afer ransusion), or by hypersplenism. In such cases, he bene o ransusion may be
less han or may no las as long as expeced.

5.4 Iron overload

Red blood cells conain ¾ o he body’s iron. This is why repeaed ransusions lead o an
accumulaon o iron or secondary hemochromaosis in polyransused paens. This may lead
o hear, liver and/or endocrine organs ailure.

For sympoms andmanagemen o ransusion-relaed complicaons, see Chaper 3, Secon 5.
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1. Ehical aspecs or blood donaon

1.1 Proecon o donor’s healh

Donors’ healh should no be pu a risk by donang blood. A quesonnaire and clinical
examinaon beore blood donaon are essenal seps as hey auhorize, or no, he blood
collecon (Chaper 2, Secon 3.2). The objecve o he quesonnaire and clinical examinaon
are o deec poenal problems ha may conra-indicae a blood donaon, eiher because
o he donor’s clinical saus or medical hisory. Conra-indicaons should be respeced
(Chaper 2, Secon 3.4).

The requency o blood donaon should no exceed 3 donaons per year or women and 4 or
men (o be checked wih he naonal ransusion policy). I blood is donaed more ofen, he
donor risks exhausng heir iron reserves. The volume o blood colleced a each donaon
should no exceed 500 mL. An inerval o a leas 8 weeks mus be respeced beween 2 blood
donaons.

Hepas B vaccinaon should be oered o regular donors1.

1.2 Proecon o recipien’s healh

The saey o ransusion depends parly on he reliabiliy o inormaon provided by he donor
during he quesonnaire. The donor should be inormed ha, in he ineres o he recipien,
hey may be excluded as a donor or reasons such as aking cerain medicaons or having an
inecon ha can be ransmied hrough ransusion.

1.3 Inormed consen

No one mus be orced o donae blood.

Donors mus be inormed and agree ha:
– They may be excluded a any sage o he selecon process or various reasons, e.g. medical
hisory, high risk o exposure o ransusion-ransmissible inecons, posive or doubul
screening ess, incompabiliy wih he recipien in he even o direc donaon.

– Their blood will be screened o ensure ha i is negave or a leas HIV, hepas B and C
and syphilis (and oher ess when indicaed).

– Their blood will no necessarily be used or heir relave in he even o replacemen
donaon bu or anoher paen, depending on needs.

Generally, verbal consen is sucien. Wrien consen is required in cerain counries
(Appendix 5).

1.4 Non-remuneraed blood donaon

The Inernaonal Sociey o Blood Transusion, he Inernaonal Federaon o he Red Cross
and Red Crescen Sociees, he World Healh Organizaon (WHO) and oher inernaonal
organizaons recommend ha blood services should be based on non-remuneraed blood
donaon, as remuneraon carries he ollowing risks2:
– Remuneraon o blood avours excessive blood donaon, especially in low-income
populaons.
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– Remuneraed donors may be emped no o reply ruhully o he quesonnaire in order
o avoid exclusion rom donaon.

– Mos sudies show higher ransusion ransmissible inecon (TTI) prevalence raes among
remuneraed donors compared o non-remuneraed donors.

However, in cerain counries, he naonal policy or blood donaon is o provide donors
wih allowances or in kind compensaon. In such conexs, i is essenal o ensure ha he
incenve sysem does no lead o abuse (e.g. excessive donaon, collecon rom donors ha
would normally be reused) and ha recruied donors are idened as low risk donors o TTI.

1.5 Anonymous blood donaon

The ideny o he donor should no be disclosed o he recipien or vice versa.
However, in he even o direc donaon, he donor may be non-anonymous i he blood is
colleced or he immediae needs o a paen in heir enourage.

1.6 Condenaliy

Personal inormaon disclosed by he donor and es resuls are condenal.
The donor’s name, occupaon, address or phone number may be recorded in a blood donor
regiser or racing purposes i required. This regiser mus be kep in a sae place, under lock
and key.
The donor’s idenying inormaon should neiher be recorded in he blood donaon regiser
nor in he blood sock/delivery regiser (Appendix 27 and Appendix 29). When easible, in
order o improve condenaliy, he person who collecs he blood donaon should no be he
same as he person who ess i.

1.7 Disclosure of results to the blood donor

The main objecve o rounely screening donor blood or TTI is o provide sae blood o he
recipien, no o diagnose inecons in he donor.

Above all, he donor should be asked i hey agree or no o receive heir es resuls,
eiher during he quesonnaire, or when signing he inormed consen or blood donaon
(Appendix 5). Tes resuls canno be orced on a donor who does no wan o receive hem.

However, i donors are no inormed o unexpeced posive resuls, he opporuniy o rea a
disease and/or preven is ransmission is los.

Disclosure o resuls is a sensive issue ha mus be considered when implemenng blood
ransusion acvies. Check naonal blood policy on resuls disclosure. Disclosure o posive
resuls poses dieren problems depending on he es:
Inorming he donor o posive resuls or syphilis or malaria does no usually raise major
problems: a single posive es is sucien o oer reamen, hese diseases are readily
curable and reamen is usually widely available.

Regarding HIV however, he screening sraegy or selecng HIV negave blood diers rom
ha used or diagnosing HIV inecon in an individual:
– In blood ransusion, a single HIV posive or doubul es resul is sucien o exclude
a donor or a donaon. When he resul o he rs es is clearly negave, a second es
is perormed on he donaed blood on he blood bag ubing. The second es is inended
o conrm ha he blood o be ransused is HIV-negave. The donor has acceped ha
heir blood will be screened or he saey o he recipien and has been inormed ha HIV
diagnosis is no available hrough his esng process, as a posive es resul ha excludes
he donor/donaon canno be inerpreed as reliable evidence o inecon.
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– When diagnosing HIV inecon in an individual, an HIV esng algorihm mus be applied:
a rs posive or doubul HIV es is always ollowed by subsequen es(s) o conrm he
HIV serological saus. The individual makes an inormed choice o learn heir HIV saus,
is aware o poenal consequences, and a posive diagnosis is disclosed only when 2 or
3 dieren ess, depending on local HIV prevalence, are clearly posive.

Thus, donors who donae blood in order o learn heir HIV saus should be reerred o
HIV esng services inended o provide appropriae diagnosis, psychological suppor and
reamen, i needed.

For he diagnosis o hepas B or C inecon, he donor should be reerred o an appropriae
healh aciliy o carry ou urher ess and, i needed, o provide clinical managemen and
ollow-up o he paen. The donor may carry he virus in he acue, eliminaon or chronic
phase o he disease; or he inial posive esmay no be conrmed.

When naonal policy is o noy he donor o abnormal resuls, ensure ha here is an
appropriae process or nocaon and ollow-up, i.e. he donor consens o disclosure beore
donaon and undersands hamore ess may be necessary.
A reliable diagnosis using appropriae algorihm is provided; he diagnosis o an inecon
is disclosed only when he oucome o he esng process is unequivocal; condenaliy is
ensured a all sages; pre- and pos-es counselling, as well as adequae reamen (i needed)
are available.
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2. Types o blood donaon

The ype o donaon varies according o ransusion needs, capaciy o sore blood and he
willingness o he populaon o donae blood. Healh acilies can be supplied by direc
donaon and/or naonal blood services and/or replacemen donors and/or locally recruied
volunary donors.

A counry is capable o supplying blood or all paens needing a ransusion when an unpaid,
volunary sysem o blood donaon exiss and uncons correcly in he whole counry.
Counries which manage o se up a sysem exclusively made up o volunary donors have a
higher proporon o regular donors2. In counries where access o healh care and diagnosc
and reamen are limied, he main indicaons or ransusion are or pregnancies and
complicaed deliveries, severe anaemia in children (in parcular in areas wih high prevalence
omalaria), haemoglobinopahies (e.g. halassemia, sickle cell disease) and rauma. I here is
a need or regular ransusion acviy in hese conexs, bu he supply o blood is no ensured
a naonal level, he provision o ransusion services direcly a healh aciliy level should be
considered (Chaper 4).

2.1 Direc donaon

Direc donaon is an opon in healh acilies where i is no possible o sore blood, eiher
because hemedical auhories do no allow i, or because a cold chain has no been or canno
be se up. Blood rom a volunary donor is colleced or a parcular paen in immediae
need. Blood is colleced only i he donor’s group is compable wih he recipien’s group,
he donor’s blood screens negave or TTI and he crossmach is negave. Once he donor is
approved, blood is colleced and ransused immediaely o he paen.

Direc donaon is ypically used in small healh acilies where blood ransusions are no
regularly perormed. Direc donaon is no recommended i a healh aciliy ha carries ou
more han 2 o 3 ransusions a day.

Direc blood donaon should be considered as a emporary ype o blood donaon unl he
sorage o he blood is possible.

2.2 Replacemen donaon

This is sll he mos requen ype o blood donaon in peripheral healh acilies in resource
limied counries. Relaves o paens ransused wih blood are asked i hey hemselves
would like o donae blood.

Bear in mind ha:
– Replacemen donaon can only be envisaged inmedical acilieswhere blood can be sored.
– No one mus be orced o donae blood. People ofen eel obliged o donae when a amily
member is concerned: amily donors end no o answer he quesonnaire ruhully or
ear o no being eligible o donae blood. I amilies eel under pressure o donae blood,
hey may seek “proessional donors”a. This is srongly discouraged given he higher risk o
TTI in his ype o donor.

a Or remuneraed donors.
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– Alhough donors are no openly paid or replacemen donaons, i is imporan owach ou
or possible hidden nancing sysems.

– Replacemen donaon should gradually evolve owards volunary blood donaon i
condions allow.

2.3 Volunary donaon

Blood is colleced rom volunary donors who go o donaon cenres or mobile collecon
sies on heir own iniave, and whomay become regular donors. Colleced blood is grouped,
screened or TTI and sored in a special rerigeraor or blood. Blood unis are hen supplied
o wards or o exernal healh acilies according o needs. The donor receives no nancial
compensaon or incenve. A blood donor card can be issued or regular donors, wih
inormaon concerning he blood group, donaon daes and haemoglobin levels.

This ype o donaon is usually implemened by blood ransusion services ha supply blood
o cenral/peripheral healh acilies.

Volunary donaon is o be preerred over oher ypes o blood donaon and should be se up
a healh aciliy level as soon as he operaonal conex allows. I is imporan o undersand
he belies and atudes o he populaon owards blood donaon in order o deliver he righ
messages. Simple surveys on knowledge, atudes and pracces can indicae acors hamay
inuence blood donaon3,4. The young educaed age group is he mos suscepble o adhere
o blood donaon promoon messages. Volunary blood donors receive healh inormaon
and, in urn, can be eecve recruiers and promoers o blood donaon.

Regular donors are he saes source o blood. Recruimen and developmen o a pool o
regular donors require regular public blood donaon promoon campaigns. Their inuence
is one o he mos eecve sraegies o enlis new donors. The recruimen and reenon o
donors require specic sraegies o arge donors ha are parcularly available. Local radio
saons can play an imporan role in promong blood donaon messages. These donors are
he means o ensuring a consan blood supply.

Recruimen o donors among healh sa is no recommended in heir own healh aciliy:
– I is parcularly dicul o ensure he condenaliy o sensive inormaon, e.g. reasons
or exclusion or ess resuls.

– The risk o sgmazaon o hose who do no wan or are unable o donae blood is high.
– I is dicul o ensure ha he samember will no be over solicied.
– Donaon by a member o he healh sa, since i is no anonymous, may be prejudicial in
he even o a complicaon/deah afer ransusion. The recipien’s amily may well sue he
donor, even i he complicaon is no aribuable o ransused blood.

I a member o sawans o donae blood, hey should be direced o anoher aciliy, wih no
connecons o he aciliy where hey are employed, in order o guaranee condenaliy o
inormaon and donor anonymiy.

June 14h is world blood donor day. This is an opporuniy o organize an even and acvies
on blood donaon, highlighmessages, movae blood donors and recrui new ones.

Mobile blood collecon (mobile drives)

Mobile blood collecon is a way o reach ou o poenal donors who canno ravel or various
reasons (e.g. me, ranspor, social reasons, ec.) and o reach ou o people who, due o lack
o adequae inormaon, do no know why blood donaon is useul or do no know how o
give blood in pracce.
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Mobile blood donaon can be carried ou in dieren ypes o places (e.g. heah cenres, high
schools, markes, oces o a religious or secular organisaon, ec.) as long as he environmen
is suiable in erms o space and hygiene, can ensure condenaliy and is welcoming. The
mobile collecon sie mus be evaluaed beore blood collecon akes place. I mus have
access o waer and sucien saniaon o guaranee hygiene and saey sandards or donors
as well as or healh sa. The opening hours o blood collecon sies should ake ino accoun
when he larges number o people can aend.

Mobile blood collecon sessions arac new donors i he place is well chosen. There will be
even more new donors i local parners or organizaons, parcularly high schools, universies
and communiy organizaons, parcipae acvely and promoe he eor. Mobile collecons
a regular inervals in he same place increase donor reenon.

I is imporan oconsider hecos/eecvenessomobilebloodcollecon.During heplanning
omobile blood collecons, he locaons chosen should be hose where he parcipaon and
number o blood donaons were highes during previous sessions.

For a blood mobile collecon session o be successul, he key poins o consider are:
– Choice o place and dae
– Parcipaon o parner organizaons, especially during preparaon o he even
– Organizaon and rigorous planning o logiscs, including cold chain
– The preparaon o premises
– Availabiliy o all necessary sa

2.4 “Walking blood bank”

Blood is colleced rom a regisered pool o pre-idened, low risk, volunary donors. Donors
are called on demand, eiher because hey have a rare blood group (e.g. O Rh D negave) or
when here is a sudden increase in he need or blood or because a recipien needs resh non-
rerigeraed whole blood.

A “walking blood bank” can be a emporary soluon unl a ransusion service wih blood
sorage capaciy is available insead o or in addion o direc donaon. I can also complemen
a convenonal blood ransusion service.
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3. Donor selecon

The aims o donor selecon are o provide blood ha is as sae as possible or he recipien
and o ensure ha blood donaon does no harm he donor’s healh.

3.1 Pre-selecon process

The pre-selecon process aims o proec he donor. Pre-selecon crieria include age, weigh,
me since las donaon, number o donaons over he pas year, haemoglobin (Hb) level, and
or women, pregnancy and lacaon (Chaper 2, Secon 3.4).

3.2 Pre-donaon quesonnaire5,6

The quesonnaire may help ideny high-risk donors, hus minimizing he risk o collecng
ineced blood. Well conduced quesonnaires can lead o excluding a quarer o poenal
donors in cerain conexs.

The inerview should ake place in an area where audiory and visual privacy is ensured. The
donor’s name should no be recorded on he quesonnaire. Answers are also condenal.
This mus be clearly explained o he donor o encourage hem o answer ruhully.

Sa mus ensure ha he donor undersands he quesons and why hey are being asked. I
is imporan o menon o he donor ha hey can sel-exclude hemselves any me i hey do
no wish o answer he quesons.

The quesonnaire should no be skipped in an emergency siuaon or due o concern ha he
poenal donor will change heir mind i asked quesons abou heir personal lie.

Sensive quesons relaed o he risk o TTI mus be asked and be ormulaed according o
he social and culural conex and local belies. Quesons regarding high-risk exposure (e.g.
unproeced casual sex, mulple parners, men o men sex, IV drug use) mus be asked wih a
non-judgemenal atude.

I a he end o he quesonnaire he donor is excluded, he reason or he exclusion mus be
communicaed o he donor i requesed.

3.3 Physical examinaon

All donors should be in good physical condion.

The physical examinaon is brie:
– Measure emperaure, pulse and blood pressure.
– Look or:
• Jaundice (conjuncva)
• Cervical, axillary and inguinal lymph nodes
• Skin rash
• Oral hrush

The physical examinaon can be perormed by a healh care worker oher han a physician
provided ha hey have been specically rained or his ask, are supervised by a physician and
i he naonal policy allows i. The poenal donormus be reerred o he physician in he even
o abnormaliy during he clinical examinaon.

Note: mobile blood collecon mus use he same pre-selecon crieria (including Hb level),
and he quesonnaire is sll required bu can be simplied.
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3.4 Conraindicaons or blood donaon

Table 2.1 - Absolue and relave conraindicaons or blood donaons

ABSOLUTE RELATIVE

P
R
E-
SE
LE
C
TI
O
N

Age < 15 years and > 65 years

Weigh < 45 kg I 45 o 50 kg, collec a smaller volume
(150 or 250 mL)

Pregnancy During pregnancy and up o
6 monhs afer delivery or
miscarriage

Breaseeding Exclusive breaseeding Mixed eeding: collec blood i child is
> 1 year

Las blood donaon < 2 monhs
Men: max. 4 blood donaons/
year i Hb > 13.5 g/dL;
Women: max. 3 blood donaons/
year i Hb > 12.5 g/dL

I < 3 monhs, collec a smaller
volume (150 or 250 mL)

Hb level < 11 g/dL I < 12.5 g/dL, collec a smaller
volume (150 or 250 mL)

H
IS
TO

R
Y

Occupaon Sex workers Miliary, drivers, ineran workers or
people separaed rom heir amily
(or any reason)

Chronic illness HIV, hepas, severe ashma,
haemopahy including
haemoglobinopahy, epilepsy,
insulin dependen diabees,
cancer

Reer o he physician i oher chronic
illnesses (e.g. pulmonary, cardiac).

Curren reamen Conraindicaon i rabies
vaccinaon afer rabies exposure

Anbiocs, ancoagulans,
cardiovascular drugs (ß-blockers, an-
arrhyhmics, ec.), insulin.
Live aenuaed vaccinesa wihin he
las 4 weeks.
Reer o he physician.

Hisory o

– Denal procedure

– Recen ever

– Conrmed malaria

– Jaundice

– Cuaneous wound
(ineced wound, ulcers...)

– Hisory o AAR, TB,
Q ever, oseomyelis

– Hisory o dengue

– Hisory o cured Ebola

1 day i simple denal care
(e.g. carries, denal descaling),
1 week i oher denal care (roo
reamen, exracon)

Wihin he 3 las weeks

Unexplained jaundice, regardless
o when i occurred

Unl wound has healed

Unl 2 years afer cure

Unl 6 monhs afer cure

Denive exclusionc

Reer o he physician i ever wihin
he 3 las weeks.

Posive malaria esb

I he cause is known, reer o he
physician.
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ABSOLUTE RELATIVE

H
IS
TO

R
Y

Hisory o STId < 4 monhs afer cure
For syphilis, 1 year afer cure

> 4 monhs afer cure

Blood transfusion

Surgery or endoscopy

Denive conraindicaon i
hisory o pas ransusion

< 6 monhs imajor surgery or
endoscopy
1 week iminor surgery

High risk exposure In he las 6 monhs: unproeced
casual sex (no wih regular
parner), mulple parners, rape,
IV drug use, scaricaon,
aoo, piercing - including
earlobes

SI
G
N
S

Temperaure > 37.5 °C axillarye

Pulse < 50 or > 100 or irregular

Sysolic BP < 100 or > 180 mmHg

Conjuncva Jaundice

Others Swollen lymph nodes, oral hrush,
skin rash: reer o he physician.

a Main live aenuaed vaccines: yellow ever, oral polio, measles, rubella, mumps, BCG, varicella.
b Reer o malaria screening, Chaper 2, Secon 6.2.4.
c See Chaper 1, Secon 4.2.4.
d STI: sexually ransmied inecon. A previous STI such as chlamydial inecon, gonorrhoea or syphilis are risk

acors or HIV and hepas acquision and ransmission.
e Screen or malaria in an endemic area. Whaever he cause o he ever, exclude he donor or pospone he

donaon and reer o he physician.

When here is an idened problem such as low Hb level or abnormal blood pressure ec., he
donor will be reerred o a healh aciliy o be managed.
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4. Pre- or pos-donaon screening

In direc donaon, screening or TTI is always perormed beore blood collecon as i is
poinless o collec he blood donaon i any resul is posive.

In mobile blood collecon sessions, or in case o unexpeced massive inux o donors in a
healh aciliy, screening or TTI is always perormed afer blood donaon, in he laboraory
due o organizaonal consrains.

For volunary and replacemen donaons, he screening sraegy should be careully
considered beore setng up blood ransusion acvies as each sraegy has advanages and
disadvanages.

Table 2.2 - Pre or pos-donaon screening: advanages and disadvanages

Advanages Disadvanages

Screening
he donor
beore blood
donaon

Saer or sa handling blood (e.g.
collecon, grouping, disposal).

In he laboraory, no risk o
conusion beween ineced and
sae blood unis.

Less wase (blood, bags, ec.) and
less wase o dispose o.

Enables o immediaely explain
he reasons or exclusion, promp
reamen o he donor i he blood
is posive or syphilis or malaria,
and immediae reerral or oher
TTI.

Harder o guaranee condenaliy.

Use o blood donaon as screening
or HIV.

Risk o sgmazaon in he even
o exclusion.

Requires ha sa has me and is
able o communicae wih donors
clearly and respecully.

Screening
he donated
blood afer
donaon

Easier o guaranee condenaliy.

Donors are less likely o use blood
donaon as a means o obaining
heir HIV saus.

Risk o handling ineced blood.

In he laboraory, risk o conusion
beween ineced and sae blood
donaons.

Unnecessary blood donaons and
wase o supplies.

More wase o dispose o (blood
bags ec.).

Missed opporuniy o rea an
ineced donor or syphilis or
malaria and missed opporuniy o
reer or ohers TTI.
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I a leas 5% o blood donaons are rejeced due o TTI, he recommendaon is o screen
beore blood collecon.

I screening is perormed beore donaon:
– Draw a blood sample in an EDTAa ube.
– Perorm he rs blood grouping, hersHIV esb, and he es or hepas B, C and syphilisc

on he EDTA ube.
– Exclude he donor i any o he TTI es resul is posive or doubul.
– I all TTI ess are clearly negave: collec he blood donaon, and hen perorm he second
blood grouping and he second HIV esd on he blood in he disal segmen o he bag
ubing.

I screening is perormed afer donaon:
– Collec he blood donaon.
– A he end o collecon, ll an EDTA ube, or in he even o a blood bag wih a diversion
pouch (sampling arm), ll he EDTA ube as soon as he diversion pouch is ull.

– Perorm he rs blood grouping, he rs HIV es and he ess or hepas B, C and syphilis
using he EDTA ube one by one or in bachese.

– Discard he blood donaon i any o he TTI es resul is posive or doubul.
– I all TTI ess are clearly negave, perorm he second blood grouping and he 2nd HIV es
on he blood o he disal segmen o he bag ubing.

In boh cases:
I he second HIV es is clearly negave: he blood donaon is qualied.
I he second HIV es is posive or doubul: he blood donaon is excluded.

All blood donaons wih any posive or doubul es resuls mus be discarded (Chaper 4,
Secon 7).

For blood collecon procedure, see Appendix 11.

When an HIV, hepas B or C es is deeced posive and he donor wans o know heir
resuls, hey are reerred o an appropriae healh aciliy (Chaper 2, Secon 1.7).

a EDTA: Ehylen Diamine Teraacec Acid

b Firs HIV es: HIV 1/2 Deermine® is currenly he mos sensive es available. I is recommended or blood
saey when Elisa ess are no available.

c For syphilis, see also Chaper 2, Secon 6.2.3.

d Second HIV es: HIV Sa Pak® or HIV 1/2Uni-Gold®.

e In he even o a high workload, perorming he ess in baches will save me bu he risk o errors is higher.
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5. Collecon o blood donaon

5.1 Premises, urniure and equipmen

The premises where donors’ blood is colleced mus be welcoming and comorable or boh
donors as well as sa, and separae rom he laboraory. The premises should comply wih he
ollowing characeriscs:
– Regisraon area
– Waing room wih enough seas
– Room ha is well li and venlaed (or air-condioned).
– Waer poin nearby or in he room (o wash hands and orearms)
– Spacious enough or circulaon o sa
– Res room afer blood donaon: he donor mus be in sa’s view a all mes.

Suiable, regularly cleaned urniure:
– Sucienly high donor chairs or beds
– Trolleys
– Work surace wih sink
– Cupboard o sore maerials away rom sunligh

Sa mus be connuously presen hroughou he enre blood donaon process. Nurses,
laboraory echnicians or assisans, i local legislaon allows, are auhorized o collec blood.
They are rained o respec sric asepc procedures and how o avoid blood exposure
accidens. Sa is always supervised by a physician.

In he even omany donaons (over 5 blood donaons per day), he presence omany blood
donors a he same me, or mobile blood collecon, addional equipmenmay be useul:
– Blood collecon moniors ha in parcular allow one sa member o collec blood rom
several donors a he same me.

– A blood bag ube sealer.

5.2 Blood collecon process

In order o prepare donors and creae a posive memory experience which will encourage
hem o reurn and make uure donaons:
– Thank hem or heir availabiliy and reassure hem i needed.
– Check when hey las ae and drank. Cerain donors may have ravelled a considerable
disance and have walked a long way.

– Provide a drink o rehydrae i necessary and even somehing o ea beore hey donae blood.
– Demonsrae proessionalism: have equipmen ready and organised, dress smarly, wear a
clean medical coa, demonsrae a composed atude and conden acons ec.

– Check he donor’s ideny.
– Explain all sages o he procedure beore sarng o collec blood.

See Appendix 11 and Appendix 34.

5.3. Possible incidens during or afer blood collecon

– The blood ow is slow or he blood ow sops:
• Ensure he blood bag is lower han he venipuncure sie.
• Ask he donor o pump heir s in order o increase he ow.
• Loosen and reghen he ournique in order o improve he ow.
• Move he needle genly.
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– The blood ow sops beore he minimum volume is reached:
The colleced blood canno be used or ransusion. Discard he bag.
Each blood bag conains a specic amoun o ancoagulan soluon or a deermined
quany o blood and should be lled appropriaely o ensure he correc rao blood/
ancoagulan.
I he donor agrees, aemp anoher collecon on he oher arm using a new bag. The blood
bag size or he second collecon should be chosen aking ino accoun he volume already
wihdrawn rom he donor, in order no o exceed he maximum amoun per donaon (e.g.
i 150 mL were wihdrawn during he rs aemp, use a bag o 250 mL or a second blood
collecon when he donor is eligible or collecon o 450 mL).

– In he even o vasovagal reacon:
Vasovagal reacon occurs during or afer collecon in up o 5% o blood donors.
I is requenly riggered by anxiey or can happen when he donor ges up oo quickly.
The donor eels unwell wih sympoms such as ligh-headedness, prouse sweang, pallor,
blurred vision, ransien aleraon o consciousness.
In case o loss o consciousness, sop he blood collecon. Posion he donor on heir back
wih heir ee elevaed. Once recovered, ensure ha he donor is properly hydraed.

– In he even o accidenal exposure o blood:
Follow he recommendaons or pos-exposure prophylaxis, ollowing he recognized
proocol in he counry.
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6. Blood grouping and ransusion ransmissible
inecons screening

6.1. Donor’s blood grouping

For saey reasons, blood grouping mus be perormed wice:
– Firsly: on he donor’s blood, beore or afer donaon.
– Secondly: on he blood donaon, using he disal segmen o he blood bag ubing.

The le mehod is recommended as i is less prone o handling errors han he ube mehod
(Appendix 16).

When blood unis are supplied by an exernal source e.g. a regional/naonal blood ransusion
cenre or anoher hospial, he uni’s blood groupmus be checked and esed again or all TTI7

using blood rom he disal segmen o he blood bag ubing, unless he exernal source has
been validaed by a compeenmedical proessional (Chaper 4, Secon 1.1.2).

6.2 Transusion ransmissible inecon (TTI) screening

Donaed blood mus be rounely screened or HIV, hepas B, hepas C and syphilis. Oher
screening ess (e.g. malaria, Chagas’ disease) are perormed according o he epidemiological
conex (Chaper 1).

Screening ess have o combine:
– High sensiviy in order o correcly deec as soon as possible afer conaminaon ineced
blood and o avoid alse negave es resuls.

– High speciciy o avoid rejecng blood wih alse posive es resuls.
Tess mus be sable under eld condions (e.g. ranspor, emperaure, humidiy) and resuls
mus be rapidly available.

Perorming he ull baery o ess is preerred as i provides more complee and accurae
inormaon on he posiviy rae o each inecon among donors/donaons. Sequenal
esng (according o local epidemiology o inecons) is more cos eecve and less me
consuming, bu he posiviy raes are no represenave o real TTI prevalence raes o he
donor populaon as hey are based on dieren denominaors.

See Appendices 19 o 25.3.

6.2.1 HIV

The objecve o screening blood or HIV is o provide sae blood or he recipien, no o
diagnose HIV inecon in he donor. Thereore, he blood saey esng sraegy diers rom
he individual esng algorihm used or HIV inecon diagnosis.

The WHO considers he use o one single highly sensive and specic HIV 1/2 es sucien o
ensure ransusion saey regarding HIV ransmission.
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However, o improve screening reliabiliy, i is pruden operorm2dieren ess on 2 dieren
blood samples because rapid ess have inheren limiaons and because human error (e.g.
in handling or soring ess, labelling ubes, bags and es devices) may resul in inaccurae
resuls.

The wo HIV ess resuls mus be clearly negave. In he even o a doubul or posive resul
in he rs es, he donor or he blood donaon mus be excluded.

Neverheless, a negave HIV es does no preven HIV ransmission hrough ransusion i
he donor has been ineced wihin he previous 3 o 4 weeks, which is he usual period or
deecon oHIV anbodies using highly sensive rapid ess in immune compeen individuals.
The pre-donaon quesonnaire and physical examinaon are hereore essenal o selec low
risk donors and exclude hose who may have been ineced recenly.

6.2.2 Hepas B and C

In he even o doubul or posive resuls, he donor or he blood donaonmus be excluded.
The average period or hepas B surace angen (HBs Ag) deecon is 30 days (7 - 63 days)
and 82 days (54 - 192 days) or HCV anbody using rapid ess.

6.2.3 Syphilis

Screening should be perormed using a rapid Treponema-specic es (e.g. Syphilis 3.0 SD
Bioline®). RPRa is no longer recommended as i is neiher sensive nor specic enough.

Syphilis posive blood should no be ransused as imay be ineced by Treponema pallidumb.
Furhermore, syphilis posive donors are a higher risk o having acquired oher STIs, including
HIV inecon.
However, under exceponal circumsances (blood shorage, lie-hreaening emergency), he
use o syphilis posive blood can be jused afer 5 days o sorage a 4 °C, provided he
recipien is simulaneously reaed or syphilis.

Table 2.3 - Managemen o syphilis posive es c

I he donor’s es is posive
(screening beore donaon)

I he blood unit is posive
(screening afer donaon)

• Collec blood only in he even o an
emergency i no oher donor is available.

• Trea he donor AND he recipien or
syphilis.

• Label he blood uni as syphilis-posive
and sore i separaely rom he oher
unis in he rerigeraor or 5 days beore
usec.

• Use his uni only i here is no alernave.
• I he blood is ransused, rea he
recipien or syphilis.

a RPR : Rapid Plasma Reagin : non- reponemic es

b A posive syphilis es does no indicae wheher he donor has been ineced recenly or in he pas, nor
wheher hey are sll inecous. The es can remain posive even afer successul reamen.

c Treponema pallidum is sensive o cold. Inecviy decreases when blood is rerigeraed (beween 2 °C and
8 °C) and blood is no longer inecous afer a period o 120 hours (5 days).
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Firs choice reamen is benzathine benzylpenicillin IM: 2.4 MIU as a single dose. Alernave
reamen is doxycycline PO: 100 mg 2 mes daily or 14 days i benzahine benzylpenicillin
is no available or in penicillin allergic paens. I is conraindicaed in pregnan and lacang
women.

6.2.4 Malaria

In low endemic areas or areas o seasonal ransmission

Malaria screening should be perormed, using an RDT. Despie a negave es, malaria can sll
be ransmied when he donor’s parasiaemia is oo low o be deeced. Thus, during donor
selecon, donors wih ever or hisory o recen ever or recen malaria inecon should be
excluded.

Donors wih a posive malaria es will receive a ull, eecve anmalarial reamen.

Blood should no be colleced, unless ransusion is needed urgenly and no oher donor
is available. In ha case, rea all recipiens o malaria posive blood wih a ull, eecve
anmalarial reamen.

All neonaes should receive a ull course o an-malarial reamen when hey receive a blood
ransusion. This is regardless o he malaria RDT es resul.

In highly endemic areas wih sable ransmission8

The decision o screen or malaria or no should ake ino consideraon he prevalence o he
disease, he laboraory capaciy o perorm he ess and naonal recommendaons.

Depending on he conex, 2 opons are possible:
– Opton 1: donors are no screened or malaria and an eecve anmalarial reamen is
rounely adminisered o all recipiens.

– Opton 2: screening is rounely perormed bu posive blood is no necessarily excluded.
I can be drawn hen labelled as malaria-posive and sored separaely. When he blood is
ransused, he recipien receives concomianly an eecve anmalarial reamen. Malaria
RDT posive blood unis mus be ransused only o malaria posive adul recipiens while
sysemacally giving hem anmalarial reamen.

All neonaes should receive a ull course o an-malarial reamen when hey receive a blood
ransusion. This is regardless o he malaria RDT es resul.

6.3 Qualied blood uni

A blood uni is qualied or ransusion when a blood donaon, or he componens issued
rom i, ulls all he crieria required or blood saey, i.e.:
– Undamaged bag (no leaks)
– Correc colour o conens
– Minimum lengh o blood bag ubing, wih a leas 3 segmens
– Tubing correcly closed (gh knos or correc seals)
– Adequae weigh
– Negave TTI ess resuls
– Blood grouping esed wice and concordan
– Clear and complee labelling
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7. Possible preparaons rom whole blood

7.1 Packed red blood cells prepared by sedimenaon rom a single blood bag
of whole blood

See Appendix 12 or procedure.

Packed red blood cells (PRBC) are o be avoured:
– In he even o anaemia wihou hypovolaemia.
– In paens a risk o circulaory overload, including children.
– In paens ransused wih non-idencal ABO blood.

The blood uni mus no be shaken during ranser o he ward nor during he ransusion, in
order o avoid mixing he sedimened red blood cells wih he plasma.
The ransusion mus be sopped when he plasma reaches he boom o he blood bag or
when he prescribed volume has been adminisered.

7.2 Preparaon o paediaric whole blood unis rom a pena bag sysem

See Appendix 13 or procedure.

The pena bag sysem is a closed sysem consisng o a 450 mL primary bag conaining he
CPDA-1 ancoagulan/preservave soluon, conneced o 4 saellie 100 mL bags ha do no
conain ancoagulan.

This sysem allows ranser o he whole blood in he primary bag ino he 4 saellie bags or
paediaric needs.

The saellie bags mus only be lled once he blood donaon is qualied or ransusion.

7.3 Preparaon o paediaric PRBC unis by sedimenaon rom he pena bag
sysem

The450mLprimarybag ispu osedimenaccording o heproceduredescribed inAppendix12,
bu wih he ransusion oules poinng up.
The remaining procedure is described in Appendix 14.

The plasma is ranserred ino one o he saellie bags, and discarded because i does no
qualiy as resh rozen plasma: i is ordinary plasma o no herapeuc use.

The concenraed red blood cells are disribued:
– Ino he oher 3 saellie bags o obain 3 paediaric unis o PRBC,
– Or ino he oher 3 saellie bags and he primary bag o obain 4 paediaric unis o PRBC.



Chaper 2: From donor o qualied blood uni or ransusion

42

8. Regisraon and labelling

8.1 Blood donors regiser

The donor’s name, occupaon, address and phone number may be kep in a blood donors
regiser. This regiser mus be kep in a sae place, under lock and key.

The blood donors regiser is he only documenwhere he link beween he donaon number
and he donor’s ideny can be ound. This link allows racing back o donors when:
– There is a pool o regular donors including donors called on demand.
– The naonal ransusion policy may recommend racing blood donors, e.g. when a serious
ransusion complicaon is o be invesgaed or in he even o abnormal screening es
resuls.

The resuls o TTI screening mus no be repored in he blood donors regiser.

8.2 Blood donaons regiser

Inormaon peraining o he donaon (dae o donaon, donaon number, blood grouping
and TTI screening resuls) should be recorded in a blood donaons regiser (see Appendix 27).

The blood donaon is idened by a single idencaon number aribued when he blood
donor is declared eligible or blood donaon. The donaon number remains he same during
he qualicaon and preparaon process and all componens prepared rom his donaon
keep he same number. The donor’s name, age, address or any oher idenying inormaon
mus no be recorded in he blood donaons regiser.

In he even o mobile blood collecon, ensure blood is colleced using a dieren donaon
number series rom ha used o ideny blood colleced in he healh aciliy, in order o avoid
conusion wih blood colleced a he aciliy on he same day.

8.3 Blood uni labelling

Beore collecon, he empy blood bag is labelled using a permanenmarker recording he:
– Donaon number
– Blood collecon dae
– Expiry dae
The blood group is only added AFTER he second blood group deerminaon.

On he qualied blood uni, are also clearly marked:
– Tess resuls, including possible posive es resuls or malaria and syphilis,
– Type o blood componen,
– Volume.

Given ha his inormaon is manually wrien, i is recommended o adop a convenon
(decided by he eam) o wrie each piece o inormaon in a given secon o he label (e.g.
he blood group in he op righ corner o he label) whaever he ype or brand o he blood
bag; his is o aciliae looking or blood unis in he ridge and checking hem on he wards.
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Figure 2.1
Inormaon o be recorded on each blood uni

8.4 Blood sock/delivery regiser

Ablood sock/delivery regiser is needed o rack heuseobloodunis. I combines inormaon
on he qualied blood unis and on he recipien (Appendix 29).
The regiser, divided ino 4 secons (one or each ABO blood group), is used o aciliae he
search or he needed blood uni. When ransusion acviy is high, one regiser per blood
group can be used.

Each blood uni, once qualied or ransusion, should be immediaely enered in he regiser
recording he ollowing inormaon: blood uni number, dae o collecon, blood group ABO
Rh D, ype o componen, volume and expiry dae, on he lef side o he regiser.

Once he blood uni is issued, inormaon on he recipien is enered in he regiser (dae, name,
age, sex, blood group andHb level, reason or ransusion,ward, paen le number, cross-mach
resul, me o delivery), on he righ side o he regiser.

I a blood uni is reurnedwihou being ransused, i can be re-enered ino he sock and issued
or anoher paen, only i i has remained in he cold chain.

8.5 Transused paens regiser = recipiens regiser

See Appendix 30.

Each blood uni delivered is recorded in his regiser. The enries on he lef side o he regiser
record he blood uni delivery dae, recipien inormaon and on he righ o he regiser
inormaon on he blood uni(s) delivered.

Note: in a healh aciliy wih low ransusion acviy (ew blood unis per week) and hereore
a small sock, a ransused paens’ regiser is sucien insead o keeping boh a sock regiser
and a ransused paens regiser.
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9. Decision trees
Volunary donaon and replacemen donaon
I screening is perormed BEFORE donaon

Donor
Age, weigh, sex, pregnancy, lacaon, dae o las donaon?

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec capillary blood or Hb
(+ malaria screening i indicaed)

Exclude. Look or
anoher donor

NO Hb ≥ 11 g/dL?

YES

Quesonnaire and physical examinaon

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec a blood sample in an EDTA ube

Firs ABO Rh D group and
rs HIV(1) es and HBV, HCV and syphilis(2) ess

Exclude. Look or
anoher donor

NO All clearly negave?

YES

Collec he blood donaon

2nd ABO Rh D group and 2nd HIV es (3)

(on blood bag ubing)

Exclude. Look or
anoher donor

NO 2nd HIV es clearly negave?

YES

Label he blood uni

Blood uni qualied or ransusion
Sore in cold chain i no needed immediaely

(1) HIV 1/2 Deermine®
(2) Reer o Chaper 2, Secon 6 in he even o posive syphilis or malaria screening.
(3) Sa Pak® or Uni-Gold®

Note : in case o high workload, bach esng on EDTA ubes is possible. However, he 2nd HIV es and he
2nd blood group mus be perormed one by one using he blood bag ubing.
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Volunary donaon and replacemen donaon
I screening is perormed AFTER donaon

Donor
Age, weigh, sex, pregnancy, lacaon, dae o

he las donaon?

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec capillary blood or Hb
(+ malaria screening i indicaed)

Exclude. Look or
anoher donor

NO Hb ≥ 11 g/dL?

YES

Quesonnaire and physical examinaon

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec he blood donaon and an EDTA ube

EDTA ube

Firs ABO Rh D group
and rs HIV es(1)

and HBV, HCV and syphilis(2) ess

All clearly negave?
YES

NO

Discard blood donaon
NO

2nd HIV es clearly negave?

YES

Label he blood uni

Blood uni qualied or ransusion
Sore in cold chain i no needed immediaely

(1) HIV 1/2 Deermine®
(2) Reer o Chaper 2, Secon 6 in he even o posive syphilis or malaria screening.
(3) Sa Pak® or Uni-Gold®

Note : in case o high workload, bach esng on EDTA ubes is possible. However, he 2nd HIV es and he
2nd blood group mus be perormed one by one using he blood bag ubing.

2nd ABO Rh D group and 2nd HIV es(3)

(on blood bag ubing)
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Direc donaon

Donor
Age, weigh, sex, pregnancy, lacaon, dae o he las donaon?

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec capillary blood or Hb,
rs ABO Rh D group

(+ malaria screening i indicaed)

Exclude. Look or
anoher donor

NO Hb ≥ 11 g/dL?

YES

Exclude. Look or
anoher donor

NO Compable blood group?

YES

Quesonnaire and physical examinaon

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec a blood sample ino an EDTA ube

Firs HIV es(1) and HBV HBC and syphilis(2) es

Exclude. Look or
anoher donor

NO All clearly negave?

YES

Collec he blood donaon

2nd ABO Rh D group and 2nd HIV es(3)

(on blood bag ubing)

Exclude. Look or
anoher donor

NO 2nd HIV es clearly negave?

YES

Label he blood uni

Blood uni qualied or direc ransusion

(1) HIV 1/2 Deermine®
(2) Reer o Chaper 2, Secon 6 in he even o posive syphilis or malaria screening.
(3) Sa Pak® or Uni-Gold®
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1. Indicaons o red cells ransusion

Transusion o red blood cells improves oxygen ranspor in paens wih clinical sympoms o
anaemia. Transusion is indicaed o relieve clinical sympoms o decompensaon o anaemia
or preven urher decompensaon in paens a risk. I is no indicaed o normalize he
paen’s Hb level.

1.1 Severe anaemia

Anaemia is dened by a Hb level below reerence values or age, sex and or pregnanwoman,
pregnancy sae (see Appendix 1). I resuls in a decrease in blood oxygen-carrying capaciy.
However, low Hb levels may be well oleraed. Clinical olerance is relaed o he rae a which
i develops and he paen’s underlying condion.

– The more rapidly anaemia develops, he more likely compensaory mechanisms omainain
he ranspor and ranser o oxygen o ssues will be overwhelmed, especially in paens
wih impaired cardiopulmonary uncon.

– Conversely, slow-onse chronic anaemia is usually well oleraed (excep in paens wih
pre-exisng cardiopulmonary disorders) since long-erm mechanisms will have developed
over weeks or monhs.

– However, many acors such as ever, inecon, haemorrhage or haemolysis can precipiae
he decompensaon o well-oleraed anaemia.

– Decompensaon signs o anemia are: respiraory disress, achycardia, alered menal
saus, cardiac ailure, coronary ailure, shock.

Anaemia is considered severe when Hb level alls below crical values (or ransusion
hresholds), even i here are no signs o decompensaon and/or clinical sympoms. In an
episode o severe malaria, Hb level can drop by 2 g/dL per day. In children, he risk o deah
rapidly increases when Hb level drops below 4 g/dL.1 Thereore close monioring o Hb is
essenal in aduls and children wih severe malaria and ransusion should be considered
when he Hb is approaching ransusion rigger levels.

Note: ransusion hresholds are he Hb values a which ransusion is imperave (excep in
he even o herediary anaemia, see Chaper 3, Secon 1.4.1).

Table 3.1 - Hb ransusion hresholds

Premaure
neonae

Full-erm neonae

Hb < 7 g/dL

Hb < 8 g/dL

Transusion is indicaed i Hb < 10 g/dL
AND

There are signs o decompensaon

Children Hb < 4 g/dL Transusion is indicaed i Hb is beween 4 and 6 g/dL
AND

There are signs o decompensaon, sickle cell, severe
malaria, severe bacerial inecon or pre-exisng hear

disease
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Table 3.1 - Hb ransusion hresholds (contnued)

Pregnan women
< 36 weeks

Hb ≤ 5 g/dL Transusion is indicaed i Hb < 7 g/dL
AND

There are signs o decompensaon, sickle cell, severe malaria,
severe bacerial inecon or pre-exisng hear disease.

Pregnan women
≥ 36 weeks

Hb ≤ 6 g/dL Transusion is indicaed i Hb < 8 g/dL
AND

There are signs o decompensaon, sickle cell, severe malaria,
severe bacerial inecon or pre-exisng hear.

Aduls Hb < 7 g/dL
Consider earlier ransusion in paens wih signs o decompensaon, sickle
cell, severe malaria, severe bacerial inecon or pre-exisng hear disease.

Adaped rom he WHO CD Rom, Clinical use of blood, 2005.2

1.2 Acue haemorrhage

Acue haemorrhage is associaed wih hypovolaemia and reduced circulang haemoglobin.
Acue haemorrhage causes haemodynamic insabiliy, wih reduced ssue perusion and
oxygen delivery. The priories o managemen are o conrol bleeding and resore circulang
volume, while mainaining oxygenaon. Paens wih ongoing, massive bleeding may bene
rom limied uid resusciaon and oleraon o moderae hypoension unl haemorrhage
has been conrolled.

Crysalloid soluons should be used or inial correcon o hypovolaemia (Ringer Lacae or
0.9% sodium chloride). There is no evidence ha colloids (Haemaccel®, Plasmion®, Gelousin®)
aremore eecve han crysalloids or uid resusciaon andmay be associaedwih increased
adverse eecs. Blood should no be used o correc hypovolaemia.

Blood loss equivalen o 30% oal blood volume (ACSa Class I and II Acue Haemorrhage)
can normally be oleraed wihou blood ransusion, provided ha volume replacemen is
adequae.

The decision o ransuse is based on clinical crieria. Transusion is indicaed when
haemodynamic insabiliy and ssue hypoxia persis despie adequae volume resusciaon. I
is usually necessary when blood loss exceeds 30-40% oal blood volume (ACS Class III and IV).
However, earlier ransusion may be necessary i he paen’s underlying condion prevens
eecve compensaon o acue anaemia.

A birh, an acue haemorrhage can presen wih pallor (wihou jaundice), achypnea (or
gasping respiraon), achycardia and sympoms o hypovolaemia ranging rom decreased
peripheral perusion (10% loss o blood volume) o hypovolaemic shock (20-25% loss o blood
volume).3

1.3 Coagulaon disorders

Sored (non-resh) blood is no eecve in correcng haemorrhage secondary o coagulaon
disorders as i conains neiher coagulaon acors V and VIII nor unconal plaeles.

a ACS: American College o Surgeons
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1.3.1 Acquired disorders

Early rauma induced coagulopahy is due o release o inammaory mediaors rom
damaged ssue, diluon o blood wih crysalloids, acidosis associaed wih ssue hypoxia
and hypohermia.

Disseminaed inravascular coagulaon (DIC) is mainly seen in obseric complicaons (e.g.
abrupo placenae, reained dead oeus), snake envenomaon (viperids, croalids) and
severe inecons (e.g. meningococcal and oher bacerial sepcaemia, malaria). Managemen
consiss essenally o reang he primary cause o early rauma induced coagulopahy and
DIC and resoring plaeles and coagulaon acors by he ransusion o resh whole blood
(never rerigeraed) or specic blood componens, such as resh rozen plasma and plaele
concenraes, i hey are available.

1.3.2 Congenial disorders

Paens wih congenial disorders o plaeles or coagulaon acors are a risk o severe
bleeding during rauma, delivery or surgery and need specic blood componens (e.g.
cryoprecipiaes, plaele concenraes) o correc heir deciency. They should be reerred o
a cenre where hese componens are available.

In he even o haemorrhage, i reerral is no easible, ransusion o resh whole blood may
provide adequae clotng acors and plaeles o conrol haemorrhage i he coagulaon
disorder is mild o moderae.

1.4. Specic consideraons

1.4.1. Hemoglobinopahies

Sickle cell disease

Transusion is indicaed in:
– Acue severe haemolysis: i Hb ≤ 5 g/dL or drop o 2 g/dL below he paen’s baseline.
Targe a Hb level o 9 g/dL.

– Splenic sequesraon wih Hb ≤ 5 g/dL (he objecve is o reach 7-8 g/dL maximum).
– Sroke: i Hb ≤ 9 g/dL; arge Hb o 10 g/dL.
– Acue ches syndrome: i sympoms are unresponsive o anbiocs and Hb < 9 g/dL.
– Pregnan woman ≥ 36 weeks wih Hb < 8 g/dL.
– Pregnan woman < 36 weeks wih Hb < 7 g/dL

Thalassaemia major

Thalassaemia major is a severe, ransusion-dependen anaemia.
The Hb arge should be 10 o 12 g/dL.
Adminisraon o iron chelang agens is essenal or he reamen o chronic iron overload
secondary o requen ransusions. Paens wih halassaemia inermedia do no usually
require regular ransusions.

Glucose-6-phosphae-dehydrogenase (G6PD) defciency

G6PD deciency can cause acue or chronic haemolysis during severe viral and bacerial
inecons, or ingeson o cerain oods (e.g. ava beans) or exposure o various drugs
(e.g. dapsone, nirouranoin, primaquine, sulonamides, aspirin, chloroquine, quinine,
chloramphenicol). Transusion is no required in mos cases bu is indicaed in severe
haemolysis.
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1.4.2. Severely malnourished children

In he absence o oher explanaons, a drop in Hb level wihin a ew days ollowing he
admission in nurional cenre suggess he correcon o a pre-exisng haemoconcenraon
(increase in plasma volume ollowing oral or IV rehydraon) and in isel is no an indicaon
or ransusion.

According o he WHO, children wih kwashiorkor may have redisribuon o uid leading o
low Hb (relaed o haemodiluon) which does no necessarily require ransusion.

1.4.3. Obstetrics

During delivery, normal blood loss is approximaely 500 mL (or vaginal delivery and or
caesarean secon). I blood loss is no greaer han normal and he Hb level was ≥ 8 g/dL
beore delivery, blood ransusion is rarely necessary.

In he even o elecve caesarean secon, i he preoperave Hb level is < 8 g/dL prepare wo
compable and cross-mached blood unis and have hem ready or immediae use bu do no
perorm prevenve ransusion.

1.4.4. Surgery

In healhypaens, hepre-operavedecision or a ransusiondependson hepaen’s clinical
olerance o anaemia. However, be prepared or ransusion i Hb is < 7 g/dL in a healhy adul
undergoing major surgery or surgery wih signican blood loss. Have blood unis ready or
immediae use (compable and crossmached), bu do no perorm prevenve ransusion. All
paens who undergo elecve surgery, even iminor, mus have a blood group deerminaon
perormed.

In aduls wih low cardiopulmonary reserve (e.g. hear ailure, coronary disease, chronic
respiraory disease) or in elderly paens, an Hb hreshold o 8-9 g/dL is usually recommended
beore surgery.

Notes:
– When a paen is reerred o a surgical aciliy or elecve surgery, cerain acilies may
organise ha a compable and negavely crossmached donor seleced rom he paen’s
enourage accompanies hem in case he paen requires a ransusion.

– Blood recovered rom a large, closed haemohorax via an inercosal drain may be re-
inused as an alernave o ransusion o donor blood. This mus only be underaken by
experienced sa using adequae serile equipmen.

1.4.5 Severe burns

Burns inially do no bleed. In he absence o comorbidiy, such as rauma or proound pre-
exisng anaemia, burns alone do no call or a blood ransusion.

However, surgical inervenons on burns, such as excision-grafing, may cause copious
bleeding and hereore require preparaon or possible ransusion. Exensive burns cause an
inammaory syndrome ha prevens haemaopoiesis. I is hereore essenal o consanly
monior he Hb level hroughou he wound healing process. Furhermore, anaemia delays
wound healing.
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2. Prescripon

Only a physician or an anaeshes nurse (i local legislaon allows) can prescribe a blood
ransusion. They are responsible or he ollowing seps:

2.1. Reques he paen’s Hb level and deermine he ransusion indicaon

The decision o ransuse a paen is based on several parameers:
– Clinical olerance o anaemia
– Underlying condions (cardiovascular and pulmonary disease disease, ec.)
– Severiy, rae and hisory o blood loss or o red cell desrucon
– Haemoglobin levela

When ransusion is indicaed, i should be carried ou wihou delay.

2.2. Inorm he paen abou he need or a ransusion and obain wrien
consent

Once he decision o ransuse has been aken, he paen or legal represenave mus be
inormed abou he benes/risks o ransusion.

The paen (or legal guardian) MUST give wrien consen or ransusion. (Appendix 6).
I i is no possible o obain consen, he ransusion can be adminisered i he physician
considers i is in he bes ineres o he paen. In his even, he paen mus be inormed
laer ha hey have received a ransusion.

An adul or a legal represenave o a child, who is able o give inormed consen, may reuse
ransusion. In such cases, i is imporan o undersand he reason or he reusal and o
explain he benes o he ransusion. In he even o connued reusal, inorm he paen o
he consequences o his decision. Any reusal o ransusion mus be recorded in he paen’s
le.

2.3. Reques he paen’s blood group deerminaon

Even i he paen knowswha blood group hey are, he blood groupmus sll be deermined.

The paen’s blood group should be deermined wice. The rs deerminaon can be done
on admission (on capillary blood i venous sampling ails) and he second deerminaon when
blood is prescribed (Appendix 16 and Appendix 26).

Notes:
– An EDTA ube is necessary or crossmaching and is drawnwhen he ransusion is prescribed.
– All blood samples mus be labelled wih he paen’s ideny and he dae o collecon.
– The ABO bedside compabiliy es should no be conusedwih blood group deerminaon.

a Recommended equipmen or Hb measuremen includes poin-o-care analysers (HemoCue Hb 301®) or
auomaed haemaology analysers.
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2.4. In he even o direc donaon, ask or idencaon o a compable blood
donor

See Chaper 2.

2.5. Prescribe he blood produc, he volume needed, and he ransusion rae;
indicae he urgency o ransusion

2.5.1 Choice o blood componen

In mos cases, he choice is limied o whole blood or packed red blood cells (PRBC).

Stored whole blood

The sored whole blood (i.e. kep rerigeraed) is he mos commonly ransused componen
and mainly indicaed in severe anaemia wih hypovolaemia (e.g. rauma, haemorrhage) or in
some aeologies o shock.
In sored blood, red blood cells keep heir qualies (oxygen carrying capaciy, deormabiliy)
bu plaeles irreversibly sel-aggregae a emperaures below 16 °C and hermo-labile
coagulaon acors deeriorae wihin 72 hours when sored a 4 °C.

Fresh whole blood

When i is necessary o provide plaeles and/or clotng acors, and i specic componens
are no available:
– Massive haemorrhages in surgical, obseric and rauma paens: i he volume o blood
ransused wihin 12 hours reaches 50% o he oal blood volume, sop ransusing sored
whole blood and adminiser resh whole blood (blood colleced less han 4 hours beore
ransusion, ha has never been rerigeraed).

– DIC: i possible ransuse resh whole blood rom he ouse.

PRBC

PRBC are preerred:
– For paens wih severe anaemia wihou hypovolaemia (e.g. haemolysis)
– For paens a risk o circulaory overload, i.e. hose wih cardiac or respiraory disease,
elderly paens, and children.

– In he even o ransusion wih non-ABO idencal blood (Chaper 1, Secon 3).

PRBC are eiher:
– Supplied by he naonal blood ransusion service.
– Prepared rom mulple bags afer sedimenaon and separaon ino saellie bags.
– In he absence o mulple bags, whole blood unis can be sored vercally wih he
ransusion oules poinng down, and hen careully ranspored o he ward so as o
no mix he red cells back ino he plasma. Only he sedimened red blood cells mus be
ransused (Appendix 12).

2.5.2 Compabiliy rules

Adults & children above 4 months

Use ABO Rh idencal blood whenever possible.

I idencal ABO Rh D blood is no available, compable ABO Rh D blood may be ransused
only wih he prescribing docor’s agreemen according o he compabiliy rules menoned
in he able 3.2.
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Table 3.2 - Compabiliy rules or red cells ransusion or aduls and children above 4 monhs

Recipien
ABO group

Blood uni ABO group

1st choice 2nd choice 3rd choice 4th choice

O O

A A O

B B O

AB AB A B O

Recipien’s Rhesus
Blood uni Rhesus

1st choice 2nd choice

Rh D posive Rh D posive Rh D negave

Rh D negave Rh D negave See Chaper 1, Secon 3.2

Neonates up to 4 months

The blood mus be compable wih boh he moher’s and child’s blood according o he
able 3.3. Do no use blood rom hemoher. For more inormaon, see Chaper 1, Secon 3.4.

Table 3.3 - Compabiliy rules or red cells ransusion or neonaes up o 4 monhs

Neonates
up o 4 monhs

Mother Blood to transfuse Commens

O A, B or O O

Imoher’s blood group
unknown:

give O group blood

A
A or AB A (or O)

B or O O

B
B or AB B (or O)

A or O O

AB

AB AB, A, B (or O)

A A (or O)

B B (or O)

Rh +

Rh + Rh +

Imoher’s Rh unknown:
give Rh - blood

Rh -

Rh -

I Direc Coombs es
negave in child,

possible o give Rh +

Rh -
Rh + Rh -

Rh - Rh -
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Notes:
– In all cases, preer ABO idencal blood ransusion when possible.
– When O blood is o be ransused o a non O child, ransuse PRBC, or he leas possible
amoun o plasma.

– Secure Rh negave blood or Rh negave recipiens.

2.5.3 Volume o be ransused

Children up to 20 kg including severely malnourished children

The volume o be adminisered is:
– For whole blood: 20 mL/kg
– For PRBC: 15 mL/kg
See Appendix 7.

To reduce he risk o circulaory overload, preerably use PRBC o reduce he volume o be
ransused.
Close and regular monioring during and afer ransusion is crical as an increase in blood
volume can precipiae or aggravae hear ailure. The physicianmus be immediaely inormed
o any anomaly.

Notes:
– Transusion se ubing holds a dead volume o around 15-18 mL; he docor mus ake his
volume ino accoun when calculang he volume o blood o be ordered.

– I PRBC are prescribed bu whole blood is delivered, red cells will sar sponaneously
sedimenng during he ransusion. Warn he sa and he care giver ha his is normal. Do
no homogenise. Sop he ransusion when he prescribed volume has been adminisered
or when here is only plasma lef in he bag.

Adults

For an average-size adul, one uni o 450mL owhole blood or one uni o adul PRBC increases
he Hb level by 1 o 2 g/dL.

Important notes:
– Fever, even i high, is no a conraindicaon or ransusion.
– The paen does no need o have an empy somach; i he paen needs o ea a he
beginning o he ransusion, wai 15 minues afer he sar o he ransusion.

– Roune adminisraon o urosemide prior o ransusion in order o preven cardiac ailure
or pulmonary oedema is no recommended. The decision o adminiser urosemide (Child:
0.5 o 1 mg/kg/injecon; Adul: 20 o 40 mg/injecon, by slow IV injecon) should be made
on a case-by-case basis, according o he paen’s clinical condion.

2.5.4 Transfusion rate

Blood unis should no be exposed o ambien emperaure more han 4 hours and a hal
(30 minues or blood delivery and 4 hours or adminisraon) o limi bacerial prolieraon.

Fas inusion raes increase he risk o circulaoryoverload inpaenswih cardiac or respiraory
disease, elderly paens, and children.

In children wihou hypovolemia and/or shock, he recommended ransusion rae is
5 mL/kg/hour or PRBC and whole blood (Appendix 7).

In he even o haemorrhagic shock, inser he blood uni ino an inaable cu or a pressure
cu o increase he ow rae wihou exceeding a pressure o 300 mm Hg. Ensure urher
venous access is available in case i is needed.
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2.5.5 Urgency o ransusion

In urgen cases, blood is needed wihin 1 hour or lessb.
In lie-hreaening emergencies, when he paen’s blood group is unknown, he ransusion
deparmen can issue O Rh D negave blood (Chaper 1, Secon 3.1).

2.5.6. Massive transfusion protocol

A ransusion is dened as massive i:
– In children and aduls: over 50% o he oal blood volume is replaced by blood componens
in less han 3 hours (oal blood volume is 70 mL/kg in men, 60 mL/kg in women, 80 mL/kg
in children and 85-90 mL/kg in neonaes).

– Or in aduls: 3 whole blood unis or 4 PRBC unis are ransused in he rs hour and urher
blood componens are expeced o be needed.

– Or in children: he ransusion o over 15 mL/kg o PRBC in he rs hour.

Management in adults

– Hb level, urgen blood group deerminaon and a blood EDTA ube or he crossmach.

– I available, ask or plaele coun, hrombin me (TT) and acvaed cephalin me (ACT),
calcium and poassium.

– I here is no blood sock, ideny and es poenal compable blood donors and/or warn
he blood ransusion deparmen ha a massive ransusion proocol has been acvaed.

– Order and ransuseaccording o heproocol belowbasedon heavailabiliyo componens:

Sep 1
• 2 whole blood unis (he mos recen unis)
• Or 2 resh whole blood unis
• Or 2 whole blood unis + 2 FFP
• Or 2 PRBC + 2 FFP
• Tranexamic Acid (Exacyl®)4 is indicaed in massive haemorrhage due o rauma and in
massiveobseric haemorrhage. Thersdosemusbegivenas soonaspossible andwihin
hree hours afer he onse o bleeding (adminisraon o he rs dose o ranexamic acid
afer hree hours may be associaed wih increased risk omoraliy).

• Proocol: injec ranexamic acid 1 g by slow IV bolus in 10 minues.
• I bleeding connues, a second bolus o ranexamic acid 1 g slow IV (10 minues) may be
given 3 hours afer he rs bolus.

• Sysemacally add calcium gluconae: 1 g by slow IV in a separae IV line rom he blood
componens. The rs dose o calcium gluconae should be given AFTER hese wo unis
o blood.

I he paen is sll haemodynamically unsable, or i bleeding persiss, connue as ollows:

Sep 2
• 4 resh whole blood unis
• Or 4 whole blood unis (he mos recen unis) + 1 adul pool o plaeles i available
• Or 4 whole blood unis + 4 FFP + 1 adul pool o plaeles i available
• Or 4 PRBC + 4 FFP + 1 adul pool o plaeles i available
• Subsequen doses o calcium gluconae should ideally be based on he serum calcium
level.

b The minimum me required or a direc blood donaon, including donor selecon (quesonnaire, blood
grouping, TTI screening), blood collecon and crossmaching, is approximaely 60 minues when perormed
by experienced sa.
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I he paen is sll haemodynamically unsable, or i bleeding persiss, connue as ollows:
• Repea eiher hal or all o sep 2
• Or according o laboraory es resuls i available:

Hb < 7 g/dL: ransuse 2 addional PRBC unis.
TT or ACT > 1.5 he reerence value: ransuse 4 addional FFP unis.
Plaeles < 75 x 10⁹/L: ransuse 1 addional adul pool o plaeles.
Ionizedcalcium<1mmol/L: ransuse10mLo calciumgluconaebyslow IV (10minues).

Oher measures include: sop/limi he bleeding; mainain a permissive hypoension (SBP
o 80-90 mmHg, do no le SBP exceed 90 mmHg excep in head or medulla rauma where
he SPB can be up o 120 mmHg); preven or rea hypoxia (SpO2 > 95%); preven or correc
hypohermia (> 35° C, using a “uid warmer” or inusions and or all blood componens, and
an emergency/warming blanke); avoid excess crysalloid inusion; preven or correc acidosis
(pH > 7.38).

Sop massive ransusion proocol when he ollowing crieria have been reached: absence
o haemorrhage or DIC, haemodynamic sabiliy, adequae resuls or Hb (>7 g/dL), plaeles
(> 75 x 10⁹/L), and coagulaon ess (TT or ACT < 1.5 he reerence value).

Themassive ransusionproocol shouldnobeconnued i hepaen’s condiondeerioraes
o he poin ha survival is unlikely and urher ransusions become ule.

Management in children

Transuse 20 mL/kg o resh whole blood.
Or 20 mL/kg owhole blood (he mos recen unis) and i available 10 mL/kg o FFP e 10 mL/
kg o plaeles.
Or 15 mL/kg o PRBC and i available 10 mL/kg o FFP e 10 mL/kg o plaeles.

Injec ranexamic acid (Exacyl®): 15 mg/kg bolus by slow IV (10 minues) in he rs hour hen
a second bolus 3 hours afer he rs bolus i needed (only in case o rauma haemorrhage).

There is no indicaon or giving calcium gluconae wih he rs 15 mL/kg o PRBC or 20 mL/kg
o whole blood, bu i more blood is needed, hen injec calcium gluconae by slow IV: up
o 10 kg: 0.5 mL/kg and rom 11 o 45 kg: 0.3 mL/kg (in a separae IV line rom he blood
componens).

I necessary, repea he ransusion o he blood componens as above according o clinical
crieria and/or laboraory resuls (same parameers as or aduls).

2.6. Record all relevan inormaon in he paen’s le

Record he reason or ransusionand hepaen’sHb level. Thepaen’s bloodgroup indicaed
on he blood group resul orm (Appendix 17) is recorded in he paen’s medical le.
Record he prescripon: ype o componen, prescribed volume, adminisered volume, rae,
urgency, ec. Record ha wrien consen or ransusion has been obained (Appendix 6).

2.7. Fill in a blood reques and delivery orm

The blood reques orm should provide all required inormaon (Appendix 31). I is sen o he
blood ransusion deparmen in duplicae (using NCRc duplicae order pads or carbon papers),
along wih he labelled EDTA ube or crossmaching and he 2nd blood group deerminaon.

c NCR: No carbon required



Chaper 3: Blood ransusion process

61

3. Delivery o blood unis

The laboraory echnician or he person in charge o delivering blood is responsible or he
ollowing seps:

3.1. Check he sock regiser or availabiliy o ABO Rh D idencal blood

In case o non-idencal blood, he prescriber’s agreemen is necessary or delivering ABO Rh D
non-idencal compable blood.

3.2. Check he blood uni

Check he blood uni or any abnormaliy. The blood uni and ubing should be inac wih no
visible leaks. The red cells should be dark red and he plasma brigh yellow. Do no deliver
unis wih visible clos, black brown or purplish red cells, pink or pale plasma.

3.3. Crossmach he seleced blood uni wih he paen’s plasma

For procedure, see Appendix 26.

Only negavely crossmached unis may be delivered, whaever he ype o donaon.
Inormaon on crossmach (dae, blood uni number, paen idencaon, resul) should be
recorded in he blood sock/delivery regiser (Appendix 29).
I here is no laboraory sa available, he crossmach can be perormed a he paen’s
bedside by placing in conac he recipien’s capillary blood and he blood o be ransused
using a le.

3.4. Deliver the blood unit

The blood uni is delivered ogeher wih:
– The ull reques/delivery orm, compleedwih inormaon on he blood uni (Appendix 31).
A copy is kep in he blood ransusion deparmen.

– A card or he bedside vericaon o ABO compabiliy (Appendix 18.1 and Appendix 18.2)
ogeher wih is accessories.

I i akes more han 10 minues o deliver he blood uni rom he ransusion deparmen o
he ward or i he blood uni is no o be used immediaely bu wihin wo hours, place i:
– In a vaccine carrier,
– Wih 5 pre-condioneda ice packs (one a he boom and one on all 4 sides),
– Proec he blood uni rom direc conac wih he ice packs by placing insulaon maerial
(e.g. bubble wrap, cardboard) beween he blood uni and he ice packs.

I he blood uni is o be used more han wo hours laer, he reserved blood uni should say
sored in he blood rerigeraor (where he emperaure conrol is more precise han in a
vaccine carrier).

The ransused paens regiser (Appendix 30) is lled ou a he me o delivery.

a Pre-condioned ice-pack: ice pack rozen a – 20 °C and parally derosed under running waer so ha when
placed vercally 5 cm o liquid waer is visible a he boom o he ice-pack.
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4. Adminisraon o a blood uni

The prescribing physician is responsible or he enre ransusion process.

The nurse is responsible or he ollowing seps 4.1 o 4.6:

4.1. Take delivery o, and inspec, he blood uni

– Check on he delivery orm he me he blood uni was issued rom he ransusion
deparmen. Reurn he blood uni o he ransusion deparmen i i has been ou o cold
chain or over 10 minues.

– Inspec he blood uni or any abnormaliy. The blood bag and ubing should be inac wih
no visible leaks. The red cells should be dark red and he plasma brigh yellow.

– Reurn he blood uni o he blood ransusion deparmen i: clos are visible; red cells are
black, brown or purplish; plasma is pink or pale, or i any oher abnormaliy is observed.

– Check he expiry dae o he blood uni.

Notes:
– I he blood reaches he ward wihin 10 minues and is o be immediaely ransused, here
is no need o ranspor he blood uni in a vaccine carrier.

– I he blood is o be ransused wihin wo hours, i should be ranspored and kep in a
vaccine carrier.

– I he blood is o be ransused more han 2 hours laer, i should be kep in he blood
rerigeraor.

4.2. Check he ideny o he paen andmach iwih he prescripon and he
delivered blood unit

The mos requen cause o ransusion accidens is he ransusion o a blood uni ha was
inended or anoher paen.

In order o preven hese accidens, at the bedside:

– Check he paen’s ideny by asking open quesons: wha is your name? Can you spell i
please? Wha is your dae o birh?Where were you born? A double ideny check (i.e. by 2
dieren people) is recommended.

– I he paen is a child or is unconscious, ask a care giver o ideny he paen. A double
ideny check (i.e. by 2 dieren people) is recommended.
Paens who are unconscious or undergoing surgery and children should be idenable,
e.g. wearing a wrisband wih heir las name, rs name, age or dae and place o birh.

– Compare he paen’s ideny wih he prescripon and he blood delivery orm o ensure
he righ paen ges he righ blood uni.

– Check ha he blood group indicaed on he blood uni and on he delivery orm are he
same and corresponds o he paen’s blood group.

– Check ha he number o he blood uni corresponds o he number on he delivery orm.
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4.3. Perorm las vericaon o ABO compabiliy a bedside

Even i blood grouping has been perormedon boh he paen’s blood and he blood uni, ABO
incompabiliy accidens may sll occur. These accidens are due o human error, including
blood specimens drawn rom he wrong paen, blood unis given o he wrong paen or
labelling errors on ubes/blood unis.

The bedside vericaon o ABO compabiliy is perormed jus beore ransusion (i.e. beore
connecng he ransusion se o he blood uni). I is inended o veriy one las me, a
he paen’s bedside, ha he recipien’s blood and he blood o be ransused are ABO
compable. I is he responsibiliy o he healh sa ha carries he ransusion o perorm
his vericaon. The inerpreaon o ABO card mus be doubless.

In case o any doub, repea he ABO compabiliy procedure and call he docor. See
Appendix 18.1 and Appendix 18.2.

Keep he bedside esng card in he paen’s le.

4.4. Carry ou he ransusion

Prepare a monioring orm and assess he paen’s vial signs (Appendix 8).
Procedure or ransusion process is described in he Appendix 4.

Oher monioring parameers may be added according o he paens: glucose level or
neonaes and children, parcularly in malaria paens.

Check all basic resusciaon drugs and maerials in case o adverse reacons are a
hand.

Notes:

– The blood and is componens mus imperavely be lered by means o a blood
adminisraon se ed wih a 170/200 micron ler.

– I venous cannulaon is impossible, he intraosseous route can be used (Appendix 3).

– The use o inusion/bloodwarmer is indicaedONLY in he even o rapid ransusion (or an
adul, rae o over 25-30 mL/kg/hour and or a child rae o over 15 mL/kg/hour).

– Paediaric adminisraon ses (blood buree) are used o ensure he ransusion o he
precise volume prescribed. For very small volumes o blood ransusion, he rae in drops/
minues is very low and impossible o adjus manually wih precision. In he absence o an
inusion pump or elecric syringe, blood boluses can be adminisered every 15, 20 or 30
minues while injecng a saline soluon beween he boluses o keep he vein open using a
3 way connecor.

– A drip assist is an elecronic drople couner which displays he inusion rae in number o
drops per minue and he oal volume adminisered since he sar o he ransusion.

– An inusion pump is anoher means o ensure he exac volume and rae o ransusion are
respeced as prescribed (cauon: a specic ransusion se compable wih he inusion
pump is required). Inusion pumps canno be used o ransuse neonaes.

– An elecric syringe may be used: he 50 mL syringe is lled wih blood lered hrough a
ransusion se using a 3 way-connecor. I more 50 mL are o be adminisered, he syringe
will be lled several mes hrough he ransusion se which is kep conneced o he 3-way
connecor.
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4.5. Monior he paen

The paen’s condion and vial signs mus be closely moniored hroughou ransusion, and
aferwards, in order o respond immediaely in he even o adverse reacons.

During he rs 15 minues:
Say wih he paen in order o deec warning signs: ever, chills, ushed eeling, urcaria,
prurius, breahing dicules, anxiey, and pain or haemodynamic insabiliy.

Re-assess he paen’s condion and vial signs (RR, hear rae, BP) and oxygen sauraon:
– 5 minues afer he sar o ransusion,
– Every 15 minues during he rs hour,
– Every 30minues unl he end o he ransusion; every 15minues in severelymalnourished
children,

– When he ransusion is compleed, and up o 4 o 6 hours hereafer.

The paen or he care giver should be insruced o aler he nurse o any discomor, malaise
or unusual sensaons. In an unconscious paen, he rs maniesaon o a ransusion
reacon may be hypoension or haemauria or diuse bleeding.

Sop he ransusion and aler he physician in he even o warning signs, or i he paen’s
general condion changes (e.g. alered consciousness, agiaon), or i vial signs deeriorae.

All inormaon mus be recorded on he monioring orm. Keep he monioring orm in he
paen le (Appendix 8).

Table 3.4 - Vial signs (normal values and aler hresholds) a

Age

Respiraory rae
(breahs/min)

Hear rae
(beas/min)

Sysolic blood
pressure (mmHg)

Normal rangea Normal range Normal range

< 1 monh 30-60 120-160 > 60

2-11 monhs 30-40 80-120 70-90

1-5 years 25-30 80-120 80-100

> 5-12 years 20-25 60-120 90-110

> 12 years 12-18 60-100 100-120

Adult 12-20 60-100 110-130

Urine oupu

I an urinary caheer has been insered, urine oupu should bemeasured hourly. I should be:
30-60 mL/hour in aduls
1 mL/kg/hour in children
0, 5-1 mL/kg/hour in neonaes
1-3 mL/kg/hour in premaure neonae

I here is no indicaon o inser an urinary caheer, check ha he paen is voiding normally
hroughou he ransusion and or up o 6 hours aferwards. In he even o doub, noy he
physician.

a Respiraory rae in malnourished children may be 5 breahs/minue lower han in healhy children.
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In heevenomacroscopic haemauria, noy hephysician. I canbe relaed o he ransusion
bumay also be unrelaed o he ransusion (e.g. acue haemolysis, malaria).

4.6. Once he ransusion is compleed

– Reassess he paen’s condion and vial signs.
– Connue an inusion a a very slow rae o keep he vein open.
– Inorm he physician ha he ransusion has been compleed and repor he me on he
monioring orm. The physician mus check he paen’s general condion.

– Adminiser malaria and syphilis reamen i indicaed (Chaper 2, Secon 6).
– The paen will be checked again up o 6 hours afer he compleon o he ransusion.

Checking pos-ransusion Hb is no essenal i clinical signs and sympoms o decompensaed
anaemia have been alleviaed by ransusion.
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5. Managemen o ransusion-relaed complicaons5

5.1. Immediae complicaons (< 24 h)

5.1.1. Possible causes o signs/sympoms ab

Signs and sympoms Mos common causes Less common causes

Fever
(wih or wihou chills)

• A pre-exisng inecon
• Non-haemolyc ebrile
ransusion reacon (NHFTR)

• Acue haemolyc reacon
• Sepc ransusion reacon
• Transusion-relaed acue
lung injury (TRALI)a

Urcaria, prurius • Allergic reacon

Hypoension or shock • Paen’s underlying
condion (e.g. haemorrhage)

• Anaphylacc reacon

• Acue haemolyc reacon
• Sepc ransusion reacon
• TRALI

Dyspnoea • Pre-exisng dyspnoea
• Transusion-associaed
circulaory overload (TACO)b

• Anaphylacc reacon
• TRALI

Pain • Paen’s underlying
condion (e.g. rauma)

• Acue haemolyc reacon
(pain a venepuncure sie,
along he IV line; ches, back
or ank pain)

• Anaphylacc reacon
(abdominal cramping)

• TACO (ches pain)

Urinary signs
(oliguria, dark urine,
haemauria)

• Paen’s underlying
condion (e.g. haemolyc
anaemia)

• Acue haemolyc reacon

Anxiey
Agiaon

• Acue haemolyc reacon

a TRALI : ransusion-relaed acue lung injury

b TACO : ransusion-associaed circulaory overload
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5.1.2. Inial managemen

During he early sages o a reacon, imay be dicul o deermine he cause. In all evens:
– Sop he ransusion bu keep he IV line open wih 0.9% sodium chloride.
– Noy he physician immediaely.
– Re-check ha he righ blood is being ransused o he righ paen, i.e. check he blood
uni label and he paen’s ideny. I here is a discrepancy:
• Check ha oher blood unis adminisered a he same me on he same (or dieren)
ward have been given o he righ paen(s)c. I necessary, sop ransusions emporarily
unl all have been checked.

• Noy immediaely he blood ransusion deparmen.
– Assess vial signs. I clearly needed, inser a urinary caheer.
– Look or bleeding a he venepuncure sie.
– Draw a blood sample ino an EDTA ube and a urine sample or urher analyses (Chaper 3,
Secon 5.3).

– Do no remove he blood uni unl a probable or possible diagnosis is made. I he blood
uni is removed, do no discard i; reurn i o he ransusion deparmen or analysis.

5.1.3. Specic managemen

All ransusion reacons mus be noed on a specic orm lled on wo copies, one or he
ransusion deparmen and one kep in he paen’s le (Appendix 9).

Allergic reactons

Wihin a ew minues and up o 3 hours afer he sar o ransusion:

A. Minor allergic reacon

Signs and symptoms
– Urcaria (usually associaed wih prurius), wih no oher sympoms

Management
– Temporarily sop he ransusion.
– Adminiser an anhisamine, e.g. chlorphenamine PO:
Child 1 o < 2 years: 1 mg 2 mes daily
Child 2 o < 6 years: 1 mg 4 o 6 mes daily (max. 6 mg daily)
Child 6 o < 12 years: 2 mg 4 o 6 mes daily (max. 12 mg daily)
Child ≥ 12 years and adul: 4 mg 4 o 6 mes daily (max. 24 mg daily; max.12 mg daily in
elderly paens)

– The ransusion can be resared i he paen is sable and no oher sympoms are presen
afer 30 minues. This decision should be made by he physician.

B. Anaphylacc reacon

Signs and symptoms

– Breahing dicules (dyspnoea, wheeze, ague, conusion, cyanosis) and/or airway
obsrucon (hoarse voice, pharyngeal/laryngeal oedema, sridor, bronchospasm) wih,
depending on he severiy o he reacon, hypoension or circulaory collapse, achycardia
or bradycardia, alered consciousness.

– Nausea and abdominal cramping may be presen.
– Skin and mucosal changes (eryhema and/or urcaria and/or angioedema) are presen in
over 80% o anaphylacc reacons.

c Check paen’s ideny, blood reques/delivery orm, concordance beween he paen’s blood group and he
blood uni group, and bedside vericaon o ABO compabiliy card.
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Management

– Denively sop he ransusion, remove he blood uni and send i back o he blood
ransusion deparmen.

– High ow oxygen adminisraon.

– Adminiser epinephrine (adrenaline) IM, ino he anero-laeral high, in he even o
hypoension, pharyngolaryngeal oedema, or breahing dicules:
Use undiluted soluon (1:1000 = 1 mg/mL) and a 1 mL syringe graduaed in 0.01 mL:
Children under 6 years: 0.15 mL
Children rom 6 o 12 years: 0.3 mL
Children over 12 years and aduls: 0.5 mL

In children, i 1 mL syringe is no available, use a diluted soluon, i.e. add 1 mg epinephrine
o 9 mL o 0.9% sodium chloride o obain a 0.1 mg/mL soluon (1:10 000):
Children under 6 years: 1.5 mL
Children rom 6 o 12 years: 3 mL

– A he same me, adminiser rapidly Ringer lactate or 0.9% sodium chloride: 1 lire in aduls
(maximum rae); 20 mL/kg in children, o be repeaed i necessary.

– I here is no clinical improvemen, repea IM epinephrine every 5 o 15 minues.
I shock persiss afer 3 IM injecons, adminisraon o IV epinephrine a a consan rae by
a syringe pump is necessary:
Use a diluted soluon, i.e. add 1 mg epinephrine (1:1000) o 9 mL o 0.9% sodium chloride
o obain a 0.1 mg/mL soluon (1:10 000):
Children: 0.1 o 1 microgram/kg/minue
Aduls: 0.05 o 0.5 microgram/kg/minue
I syringe pump is no available, see box page 70.

– In paens wih bronchospasm, epinephrine is usually eecve. I he spasm persiss give
10 pus o inhaled salbutamol.

Note: corcoseroids are no indicaed in he inial reamen o anaphylaxis. They may
be adminisered once he paen is sabilised o preven recurrence in he shor erm
(prednisolone PO: 0.5 o 1 mg/kg once daily or 1 o 2 days).

Once he paen has been sabilised, reassess i i is immediaely necessary o connue he
ransusion. I required, order a new uni o blood which mus imperavely be rom a dieren
donor.

Non haemolytc ebrile ransusion reacton (NHFTR)

NHFTR is a common reacon in paens previously ransused and in women who have been
pregnan.

Signs and symptoms

Wihin 4 hours afer he sar o ransusion:
– Chills ollowed by ever ≥ 38 °C or a change o ≥ 1 °C rom he pre-ransusion value.

Notes:
– Always check pre-ransusion emperaure as ever can be due o a pre-exisng inecon.
– Fevermay also be he inial sympomo amore severe reacon such as haemolyc reacon,
sepsis or TRALI.
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Management

– Temporarily sop he ransusion.
– Adminiser paraceamol (oral, recal or IV).
– Careully resar he ransusion i no oher sympoms are presen (and afer oher causes o
ever have been eliminaed).
This decision should be made by he physician. I ever connues rising or i he paen
develops oher sympoms, sop ransusion and look or anoher diagnosis.

Acue haemolytc ransusion reacton due o incompatbiliy

Signs and symptoms

Wihin minues o sarng he ransusion, or possibly laer during or afer he ransusion:
– Anxiey, agiaon, pain a venepuncure sie and along he IV line, «eeling o impending
doom»/ches pain or ank pain.

– Fever, chills, achycardia, hypoension, haemoglobinuria (dark urine) and unconrolled
bleeding due o DIC.

– Oliguria is common and is ollowed by acue renal ailure.
– In an unconscious or anaeshezed paen, hypoension and unconrolled diuse bleeding
may be he only signs o acue haemolyc reacon.

Management

– Sop he ransusion and remove he blood uni. Send i back o he blood ransusion
deparmen.

– Mainain he BP and renal ow (0.5-1 mL/kg/hour) in order o preven acue renal ailure
using crysalloids a 20-30 mL/kg bolus.

– Reassess he paen and adjus according o clinical evoluon.
– I may be necessary o induce diuresis, using urosemide IV a a dose o 0.5 o 1 mg/kg/
injecon.

– I he paen improves bu sll requires blood, restart a transfusion with a new blood unit
rom anoher donor. There is no increased risk o a second haemolyc reacon provided
ha ABO compable blood is ransused.

– I he paen does no improve (i.e. hypoension and oliguria sll presen), sar an
epinephrine inusion.
I here are signs o DIC, adminiser FFP i available or resh whole blood.

Septc ransusion reacton

Signs and symptoms

– Wihin 4 hours o he sar o he ransusion:
High ever (≥ 39 °C) or change o ≥2 °C rom pre-ransusion value or hypohermia (< 36 °C),
chills, achycardia, drop or rise o 30 mmHg in sysolic BP, nausea, voming.

– In severe sepsis or sepc shock: proound hypoension, pallor, moled skin, cold exremies,
sweang, hirs, cyanosis, dyspnea, achypnea in varying degrees, anxiey, conusion, alered
consciousness, oligo-anuria.

Management

– Sop he ransusion and remove he blood uni. Send i back o he blood ransusion
deparmen.

– Perorm blood culures i available, aking blood samples rom he paen and he blood uni.
– Give vascular uid replacemen wih Ringer Lactate or 0.9% sodium chloride or plasma
substitute.



Chaper 3: Blood ransusion process

70

– Use o vasoconsricors:
dopamine IV a a consan rae by syringe pump (see box):
10 o 20 micrograms/kg/minue
or, i no available
epinephrine IV a a consan rae by syringe pump:
Use a diluted soluon, i.e. add 1mg epinephrine (1:1000) o 9mL o 0.9% sodium chloride o
obain a 0.1 mg/mL soluon (1:10 000). Sar wih 0.1 microgram/kg/minue. Increase he
dose progressively unl a clinical improvemen is seen.
I syringe pump is no available, see box.

– Give large specrum anbiocs: ampicillin + genamicin or cefriaxone + ciprooxacin.
ampicillin IV
Children over 1 monh: 50 mg/kg every 6 o 8 hours
Aduls: 1 o 2 g every 6 o 8 hours
gentamicin IM or slow IV (3 minues)
Children ≥ 1 monh and aduls: 6 mg/kg once daily
ceftriaxone slow IVd (3 minues)
Children: 100 mg/kg once daily
Aduls: 2 g once daily
ciprofoxacin PO (by nasogasric ube)
Children: 15 mg/kg 2 mes daily
Aduls: 500 mg 2 mes daily

Once he paen is sabilized wih regards o he sepc shock, reassess i i is immediaely
necessary o connue he ransusion. I considered necessary, order a new blood uni which
mus be rom a dieren blood donor.

Note: in he even o sepc ransusion reacon during or afer ransusion o a paediaric uni
prepared rom a penabag sysem, all he remaining paediaric unis prepared rom he same
donaon o 450 mL mus be discarded.

Adminisraon o dopamine or epinephrine a a consan rae requires he ollowing
condions:
– Dose medical supervision in a hospial setng;
– Use o a dedicaed vein (no oher inusion/injecon in his vein), avoid he anecubial
ossa i possible;

– Use o an elecric syringe (or inusion pump);
– Progressive increase and adapaon o doses according o clinical response;
– Inensive monioring o drug adminisraon, parcularly during syringe changes.

Example:
dopamine: 10 micrograms/kg/minue in a paen weighing 60 kg
Hourly dose: 10 (micrograms) x 60 (kg) x 60 (min) = 36 000 micrograms/hour = 36 mg/hour
In a 50 mL syringe, dilue one 200 mg-ampoule o dopamine wih 0.9% sodium chloride o
obain 50 mL o soluon conaining 4 mg o dopamine per mL.
For a dose o 36 mg/hour, adminiser he soluon (4 mg/mL) a 9 mL/hour.

d The solven o cefriaxone or IM injecon conains lidocaine. Cefriaxone reconsued using his solvenmus
never be adminisered by IV roue. For IV adminisraon, waer or injecon mus always be used.
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I here is no elecric syringe, diluon in an inusion bag may be considered. However, i is
imporan o consider he risks relaed o his ype o adminisraon (accidenal bolus or
insucien dose). The inusion mus be consanly moniored o preven any, even small,
change rom he prescribed rae o adminisraon.

Example for epinéphrine:

– In aduls:
Dilue 10 ampoules o 1 mg epinephrine (10 000 micrograms) in 1 lire o 5% glucose
or 0.9% sodium chloride o obain a soluon conaining 10 micrograms o epinephrine
per mL.
Knowing ha 1 mL = 20 drops, in an adul weightng 50 kg:
• 0.1 microgram/kg/minue = 5 micrograms/minue = 10 drops/minue
• 1 microgram/kg/minue = 50 micrograms/minue = 100 drops/minue, ec.

– In children:
Dilue 1 ampoule o 1 mg epinephrine (1000 micrograms) in 100 mL o 5% glucose or
0.9% sodium chloride o obain a soluon conaining 10 micrograms o epinephrine
per mL.
For adminisraon, use a paediatric infusion set; knowing ha 1mL = 60 drops, in a child
weightng 10 kg:
• 0.1 microgram/kg/minue = 1 microgram/minue = 6 drops/minue
• 0.2 microgram/kg/minue = 2 micrograms/minue = 12 drops/minue, ec.

Note: accoun or all inused volumes when recording ins and ous.

Transusion-associaed circulaory overload (TACO)

Signs and symptoms

During or wihin 6 hours afer ransusion:
– Respiraory disress (dyspnoea, achypnoea) and cough
– Hyperension or normal BP, achycardia, disended neck veins and peripheral oedema (e.g.
puy eyes, swollen hands)

Management

– Sop emporarily he ransusion.
– Si he paen in an uprigh posion.
– Adminiser oxygen.
– Adminiser furosemide by slow IV:
Children: 0.5 o 1 mg/kg/injecon
Aduls: 20 o 40 mg/injecon
Closely monior he paen and repea afer 2 hours i necessary.

– Once he paen is sabilized, connue he ransusion i necessary.

Transusion-relaed acue lung injury (TRALI)

Signs and symptoms

Wihin 6 hours afer he sar o he ransusion:
– Rapid onse o dyspnoea leading o acue respiraory disress wih hypoxemia
– Cough, hypoension or normal BP
– Fever and chills are repored, bumay be absen



Chaper 3: Blood ransusion process

72

Management

Sop he ransusion, remove he blood uni and send i o he ransusion deparmen.
Treamen is ha or respiraory disress syndrome rom any cause: oxygen; mechanical
venlaon ofen required. Sympoms may resolve in 24-48 hours.

Once he paen is sabilized regarding respiraory disress, reassess i i is necessary o
connue he ransusion. I considered necessary, order a new blood uni rom a dieren
donor.

Notes:
I can be dicul o disnguish beween anaphylacc reacons, TACO and TRALI.
In anaphylacc reacons, respiraory dicules are usually associaed wih muco-cuaneous
signs and sympoms (cuaneous erupons, prurius, angioedema).
The risk o TACO is increased in children (especially malnourished children), he elderly and
paens wih pre-exisng cardiopulmonary disease.
All oher possible causes o respiraory disress mus be ruled ou beore deducing diagnosis
o TRALI.

Table 3.5 - Dierences beween TACO and TRALI

TACO TRALI

Temperaure Unchanged Fever may be presen

BP Hyperension or normal BP Hypoension or normal BP

Hear rae Tachycardia Normal or achycardia

Neck veins Disension may be presen Unchanged

Ches X-ray Normal hear size or enlarged
hear
Vascular congeson signs:
Perihilar haze, Kerley’s lines;
pleural eusion

Normal hear size
No vascular congeson signs
Diuse opaciy; perihilar nodules
and inlraon o he lower lung
elds

Response o
diurecs

Yes No eec
Deerioraon in hypoensive
paens

5.2. Delayed complicaons (> 24 h)

– Exravascular haemolysis: jaundice and anaemia, ofen preceded by a ebrile reacon. This
reacon is usually mild and sel-limied. The reamen is sympomac.

– Graf-versus-hos disease: rare bu can be aal; reamen is supporve; here is no specic
reamen.

– Iron overload in mul-ransused paens: use chelang agens.
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5.3. Invesgang an immediae ransusion reacon

– According o he clinical presenaon o he ransusion reacon:
• Repea he blood group (ABO Rh D) on paen’s blood and on he blood uni.
• Repea he crossmach.
• Check or plasmac haemoglobinaemia (pink plasma indicang ree Hb in he paen’s
plasma).

• Check or haemoglobinuria wih a urine dipsck.
• Perorm a ches X-ray.
• Perorm blood culures on he paen and on he ransused blood uni.

Note: plasmac haemoglobinaemia andhaemoglobinuria are suggesve o acuehaemolyc
reacons.

– Complee a ransusion reacon orm (Appendix 9).

– Repor all ransusion reacons o he Blood Transusion Commiee.
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6. Parcular case o resh rozen plasma6

6.1 Sources and characeriscs o resh rozen plasma

Fresh rozen plasma (FFP) is prepared by an auhorized blood ransusion aciliy equipped
wih a laboraory cenriuge or blood unis. I conains all plasma proeins and in parcular
brinogen and hermo-labile coagulaon acors V and VIII.

FFP is prepared rom cenriuged whole blood or rom plasmapheresis ha has been as
rozen below - 18°C wihin a maximum o 6 hours afer collecon.

FFP is usually available in unis o 200 o 300 mL.

6.2 Sorage

FFP unis are immediaely sored in a reezer a below – 18 °C and can be sored up o 3monhs.
I he sorage emperaure is below – 25 °C, FFP unis can be kep or up o one year.

6.3 Transport

FFP is dispached o healh acilies in negave cold chain conainers (iceboxes lled wih he
mos rozen ice packs): he emperaure o he cold chain mus be consanly moniored o
check i remains below zero hroughou ranspor.

6.4 Indicaons

Indicaons or he use o FFP are mainly herapeuc and somemes prevenve:
– Massive haemorrhage associaed wih coagulopahy relaed o uid resusciaon and/or
ransusion o sored blood producs which lack hermo-labile coagulaon acors.

– Bleeding relaed omulple coagulaon acor deciency associaed wih reduced synhesis
o clotng acors in liver disease or increased consumpon o clotng acors in DIC.

– Severe bleeding associaed wih anviamin K drugs overdose.
– Bleeding associaed wih a coagulaon acor deciency when specic concenraed
producs are no available.

– Rare condions such as hrombocyopenic hromboc purpura and some specic plasma
proeins deciencies.

The ransusion o FFP carries similar risks o TTI, allergic reacons and hypocalcaemia due
o cirae overload, as he ransusion o packed red blood cells or whole blood.

In no even is FFP o be used or uid resusciaon or as a nurional produc.

6.5 Prescripon

Compabiliy

Prescribe FFP unis ha are ABO compable, preerably idencal. As FFP unis have a long
sorage lie, i should always be possible o provide ABO idencal FFP unis.

However, ABO compabiliy rules or he ransusion o plasma are he opposie o hose or
he ransusion o red blood cells.
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Table 3.6 - Compabiliy rules or FFP ransusion

ABO group o
the recipient

ABO group o he FFP uni

1st choice 2nd choice 3rd choice 4th choice

O O B A AB

A A AB

B B AB

AB AB

As FFP does no conain red blood cells, here is no need or cross maching.

Volume o be prescribed

The inial herapeuc dose is 15 mL/kg (10 o 20 mL/kg).

In he absence o coagulaon ess, addional doses are adminisered i bleeding persiss.
When bleeding sops, his indicaes he FFP dose is sucien.

When coagulaon ess are available, haemosasis is considered ecien i he TT or ACT is
less han 1.5 mes he reerence value. Neverheless a reurn o ecien haemosasis may be
ransiory and mus hereore be moniored. Imay be relaed o underlying condions (ever
in parcular).

Duraon

In aduls, he recommended ransusion rae is one uni in 30 minues maximum.
In children up o 20 kg, he prescribed dose is 15 mL/kg ransused in one hour.

6.6 Preparaon

FFP is hawed beween 30 and 37°C in a waer bah under connuous agiaon. As soon as i
has hawed, FFP mus be ransused immediaely, or sored, while waing o be ransused, a
4 °C or a maximum o 6 hours.

FFP mus always be ransused using a ransusion se wih a 170-200 microns ler.

6.7 Monioring o FFP ransusion

Allergic reacons are common. I is essenal o look ou or severe anaphylacc reacons and
o have basic resusciaon drugs and maerial ready o be used.

Reminder:

FFP mus NOT be used or:
– Volume replacemen,
– To increase he albumin level,
– To reverse a coagulopahy ha can be reversed by adminisraon o viamin K,
– To normalize coagulaon ess in he absence o bleeding.
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1. Setng up blood ransusion acvies

1.1 Inial assessmen

1.1.1 Assess blood needs

Healh acilies ha carry ou ew ransusions usually perorm direc ransusions and do
no have sored blood. In acilies ha regularly carry ou ransusions, setng up a blood
ransusion deparmen wih sored blood, commonly called a “blood bank”, ensures a
consanly available supply o blood.

I is essenal o esmae he number o blood unis needed per week, or monh, according o
curren or expeced acviy. Demand or blood is high in malaria endemic areas, nurional
cenres and hospials wih obseric and surgical acvies, as well as in he even o an inux
o wounded.

1.1.2 Assess external sources of blood

Exernal sources include he naonal blood ransusion service (NBTS) or oher hospials.

Thecapaciyoanexernal source osupply saebloodmusbeassessedbyahealhproessional
wih he required compeences. Below is a lis o quesons/crieria o be considered:
– Does he blood source belong o he naonal blood ransusion service, a governmenal
organizaon, a non-governmenal organizaon, a privae organizaon?

– How are donors recruied, seleced and reained?
– Are blood donaons idened wih bar codes?
– Are ess resuls disclosed o donors and, i so, how?a

– Are equipmen, consumable iems and reagens procured rom validaed sources?
– Are reagens sored under suiable condions (emperaure, humidiy)?
– Wha esmehods are used or blood grouping, red cell anbody screening and ransusion
ransmissible inecons (TTI) screening?

– Are procedures manual or auomaed? Are resuls double-checked?
– How are he es resuls recorded? Manually or using inormaon echnology?
– Wha qualiy conrol procedures are here?
– Who is responsible or he supervision o he blood collecon deparmen and he
laboraory?

– Wha is he reacviy rae or each TTI in blood donaon? Wha is he local prevalence rae
or each TTI in he adul populaon?

– How are unsae/unesed blood unis sored, separaed rom qualied blood unis and
ulmaely desroyed?

– Is cold chain perormance sasacory and moniored? During sorage? Transpor?
– Who (wha insuon) does heblood source reporacviydaaandperormance indicaors
o?

– How many blood unis can he supplying aciliy provide in a given me rame?

I he evaluaor canno deermine alone wheher he source is reliable or no, hey should ask
a specialized proessional o carry ou he assessmen.

a Blood ransusion deparmens ha repor HIV resuls direcly o he donor may arac high-risk donors
looking or individual diagnosis.
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Blood supply:
– Can be combined supply rom an exernal source and donor blood collecon wihin he
healh aciliy.

– Can be exclusively rom eiher he NBTS or donor blood collecon wihin he healh aciliy.

1.1.3 Deermine he easibiliy o setng up a blood ransusion service

– Assess he availabiliy o qualied medical sa (physicians, nurses, laboraory echnicians)
and heir compeencies in ransusion.

– Assess echnical environmen (power supply, available space, cold chain equipmen and
wase managemen).

– Deermine needs in erms o sa recruimen and raining, as well as equipmen.

Evaluae advanages/disadvanages and cos eecveness o setng up a blood ransusion
deparmen, based on his assessmen. Alernavely, i may be appropriae o se up an
eecve paen reerral sysem.1

1.2 Setng up a blood ransusion acviy2

1.2.1 Obain auhorizaon rom he healh auhories and/or he NBTS

Obain:
– The mos recen naonal blood ransusion policy,
– Naonal, or regional, blood donaon promoon documens and donor reenon ools.

Obain auhorizaon o:
– Sore blood,
– Collec blood rom donors,
– Organize mobile blood collecons in specic areas.

1.2.2 Mee local leaders (polical, religious or oher)

Inorm hem ha donors need o be recruied and ry o obain heir collaboraon in order o:
– Undersand he communiy’s level o accepance/knowledge concerning blood donaon.
– Ideny which groups in he communiy are mos suscepble o giving blood.
– Translae blood donaon inormaon and promoon ools ino he local language.

In sub-Saharan Arica, secondary school pupils (16-18 years old) are a sizeable source o
volunary blood donaons. Parenal auhorizaon or minors o give heir blood mus be
obained. Communicaon wih school principals and science eachers is crucial in encouraging
volunary blood donaon.

1.2.3 Order equipmen according o needs

The ransusionmodule (Appendix 33) conains all he basicmedical and laboraory equipmen
required o collec and provide 50 sae ransusions.

For cold chain equipmen, see Chaper 4, Secon 2.

1.2.4 Organize premises and wase managemen

See Chaper 4, Secon 6 and Chaper 4, Secon 7.
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1.2.5 Train sa and ensure job descripons are available or each posion

Train sa in donor recruimen and selecon, screening procedures, blood componens
indicaons and adminisraon procedures, cold chain mainenance, consumable sock
managemen, wase managemen.

For he lis o asks and responsibilies, see Chaper 4, Secon 3. Each samember mus ully
undersand heir role and responsibilies.

1.2.6 Ensure procedures are wrien, adaped o he conex and applicable

1.2.7 Se up a daa collecon sysem

Daa analysis helps evaluae i he ransusion acviy maches needs in erms o qualiy and
quany. Daa are usually colleced on amonhly basis. A daa collecon ool, o be adaped o
he conex, is described in Appendix 32. In parcular, monior he reacviy rae o each TTI in
blood donors, he rae o discarded qualied blood unis and he average sock o blood unis.

1.2.8 Se up he healh aciliy’s blood ransusion commiee

This commiee is responsible or he implemenaon o good ransusion pracces.
I includes he hospial direcor, a leas one physician prescribing ransusions, he head nurse,
he blood ransusion deparmen supervisor, he pharmacis, he designaed logiscian or
biomedical engineer and he designaed healh promoer. See Chaper 4, Secon 4.
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2. Sorage, ranspor and sock managemen o blood
units

The sae sorage and ranspor o blood unis is an inegral componen o blood saey.3

2.1 Cold chain

2.1. Equipmen required in a blood ransusion deparmen

Refrigerators for storage of blood units

– Blood unis should be sored in a special rerigeraor wih he ollowing characeriscs:
• Elecric-powered.
• Super-insulaed, wih sucien holdover mea o keep he emperaure below 8 °C or a
leas 12 hours in he even o power ailure.

• Cooling sysem, o mainain uniorm emperaure a all levels o he rerigeraor.
• Exernal hermomeer display, or connuous monioring o he emperaure inside he
rerigeraor.

• Visual and audio alarm sysem, ha signals when he emperaure rises above 6 °C or alls
below 2 °C.

These rerigeraors should be used exclusively or he sorage o blood. The number/size
o rerigeraors o be ordered depends o he esmaed number o unis o be sored. Due
o is robusness and long holdover me he Elecrolux MB 3000 G is one o he models
recommended or soring blood unis: ches orma (horizonal door), holds 100 x 450 mL
bags, walls lined wih ice packs lled wih waer resul in very ecien hermal inera.

Gas-powered and perol-powered rerigeraors should no be used or blood sorage: hey
do no perorm as well as elecric powered rerigeraors and require consan aenon and
mainenance o ensure correc and sable emperaures.

Domesc rerigeraors are no designed or blood sorage. They have no exernal
hermomeer display, poor insulaon and poor emperaure regulaon (e.g. risk

o blood reezing in he even o conac wih he walls o he rerigeraor, rapid rise in
emperaure in he even o power ailure).

– Reagens and diagnosc ess should be sored in a separae rerigeraor (e.g. Vesros
MK204® or Sibir V170®).

Cold boxes and vaccine carriers

– Cold boxes (e.g. Elecrolux RCW®) are essenal:
• To ranspor blood rom an exernal source or mobile collecon sies;
• To emporarily sore blood, in he even o rerigeraor dysuncon or during rerigeraor
derosng.

– Vaccine carriers e.g. Gio’Syle® are necessary o deliver blood rom he blood ransusion
deparmen o wards i he delivery me exceeds 10 minues.

a Holdover me is he period o me a rerigeraor is able o mainain is inernal emperaure below 8 °C a a
given exernal emperaure (usually 43 °C) during a power ailure. Check he manuacurer’s specicaons.
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Freezer and ice packs

A reezer (e.g. VesrosMF 114 (ou 214)®) is necessary o produce ice packs and, i applicable,
sore FFP.

Temperature-monitoring devices

Every rerigeraor mus conain 3 ypes o emperaure monioring devices:
– A min-max hermomeer records he minimum and maximum emperaures (emperaure
range –50 °C o +50 °C) reached since he las rese.

– A "Fridge Tag 2” emperaure daa logger ed wih an exernal probe placed in a glycol vial.
The device displays he emperaure inside he rerigeraor wihou opening he door and
records all emperaures over he las 30 days. The glycol mimics blood emperaure and is
insensive o air emperaure variaons when opening he ridge door (see Appendix 36.1).

– A reezing indicaor device: such as Freeze-ag®. This device indicaes when he emperaure
inside hererigeraor/coldboxhasdropped o0°C(±0.3°C) oroveronehour (Appendix36.2).

Remote alarm system

When he blood rerigeraor is in a place where sa is no presen 24/7, a simple robus
remoe alarm sysem can be conneced o he dry relay conacs o he blood rerigeraor. The
alarm alers healhcare sa on duy wihin a range o 50 meres in he even o any abnormal
emperaure ucuaons. Alered sa inorms he person in charge o blood sorage.

2.1.2 Elecric power supply

Elecriciy can be supplied by a local provider, by a generaor or by solar panels, provided he
power is sucien, he volage is sable, and he supply is uninerruped. I here is a risk o
power cus/breakdowns lasng over an hour, backup power (i.e. baeries) mus be se up and
ready. The blood ransusion deparmen supervisor ogeher wih he logiscs ocer, are
responsible or he correc unconing o he elecric power supply and raining sa how o
use he back-up sysem.

2.1.3 Cold chain mainenance

The logiscsocerensures hemainenanceocoldchainequipmen: checkingandmainaining
rerigeraor gaskes, monhly checking o alarm sysems and hermosas, changing alarm
sysems baeries and cleaning condensers every 6 monhs.
The blood bank supervisor ensures ha he rerigeraors are clean and regularly de-iced.

2.2 Blood sorage condions

2.2.1 Blood sorage emperaure

Long erm sorage emperaure o keep red cells unconal and inhibi bacerial growh is
beween 2 °C and 8 °C. The rerigeraor hermosa is se a 4 °C +/- 2 °C. An upper limi o 8 °C
is correc.

I blood is no inended o be ransused wihin 4 hours, leave i o cool down a a emperaure
beween 18-24 °C (in a emperae cool box or in an air-condioned place or under a venlaor
by using a we linen) or 2 o 4 hours. This allows he donor’s whie blood cells o exercise heir
bacericidal eec. In addion, his avoids placing warm blood in he blood rerigeraor. Then
blood mus be sored in cold chain wih a hermosa se a 4 °C +/- 2 °C.
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Notes:
– I TTI ess have no been compleed make sure he blood bags are clearly labelled as non-
qualied or ransusion and sored compleely separae rom qualied blood unis.

– During mobile collecon sessions, blood donaons are placed in a cool-box mainained
beween 2 °C and 8 °C unl hey can be sored in he rerigeraor.

– Once sored in he rerigeraor, blood unis are no removed unl hey are o be ransused,
excep or perorming ess on he disal ube and preparaon o paediaric unis.

– Blood mus never be rozen, as reezing causes red cell haemolysis.

Storage in blood refrigerator

Avoid repeaed opening and closing o rerigeraors. To ensure he correc circulaon o cold
air, avoid overlling rerigeraors.
I here are only a ew blood unis in a rerigeraor, ll boles or icepacks wih non-rozen
waer o increase he hermal inera o he rerigeraor.

Storage in cold box

Ensure ha blood unis are no in direc conac wih ice packs. Frozen ice packs are pre-
condioned. Use pieces o cardboard or bubble wrap o preven he blood unis rom ouching
he icepacks.

Discard any blood uni ha has been:
– Ou o he cold chain or more han 30 minues. Re-cooling blood ha has reached room
emperaure may sop bacerial growh bu i does no preven he release o endooxins.

– Sored in cold chain a a emperaure > 8 °C.
– Exposed o reezing emperaures (reezing indicaor device displays ALARM).

2.2.2 Temperaure monioring

A sa member rom he ransusion service or he laboraory mus be specically appoined
and rained o monior he emperaure o all cold chain appliances. A second person should
be idened o replace his person in he even o absence.

The logiscs ocer responsible or mainenance o he cold chain mus be inormed
immediaely in he even o a cooling sysem dysuncon.
Depending on he cause/duraon o he break in he cold chain and he rerigeraor holdover
me, he ransusion deparmen supervisor will decide wheher o ranser blood o anoher
rerigeraor or, ailing ha, o cool boxes.

Rerigeraor emperauresmusbecheckedand recordedon hemonioring shee (Appendix35)
wice daily, 7 DAYS PER WEEK.
Min-max hermomeers mus be rese afer each reading.

Temperaures mus be moniored in he same way i blood is emporarily sored in cold boxes
during rerigeraor breakdown or de-icing periods.

Note: emperaure devices inside cool boxes mus be checked a delivery poin.

2.3 Transport of blood units

From he ransusion deparmen o he wards
Blood unis o be used wihin 2 hours mus be ranspored in a vaccine carrier i i akes more
han 10 minues o ake hem rom he blood rerigeraor o he ward. I he ransusion is
delayed, blood unis mus be reurned o he rerigeraor in he blood ransusion deparmen
and kep reserved or he recipien.
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From mobile collecon o he blood ransusion deparmen
Blood donaons, once pre-cooled a beween 18 - 24 °C, are placed and ranspored in a cool
box a beween 2 °C and 8 °C unl hey can be sored in he rerigeraor.

2.4 Blood shelf life

Blood shel lie depends on he preservave soluon used (e.g. CPDA-1, SAGM)b. Check he
manuacurer‘s recommendaons. Usually:
– CPDA-1: whole blood and PRBC can be sored or 35 days.
– SAGM: PRBC can be sored or 42 days. This ype o blood bag is only used in ransusion
cenres equipped wih blood bag cenriuges.

2.5 Blood sock managemen

Tesed blood unis are sored in a rerigeraor:
– By blood group (A, B, AB, O and Rh D posive and negave) and expiry dae; e.g. all A Rh D
posive unis are placed ogeher in a baske wih he uni expiring rs a he ron o he
baske.

– In anuprighposion, ouleporpoinngdown i concenraed red cells are obe ransused
(Appendix 12).

Note: i non-esed blood unis need o be sored, place hem apar in he rerigeraor in a
specic baske clearly labelled ‘no-qualied or ransusion’.

2.6 Sock ollow-up

A blood sock/delivery regiser is used o record enries and deliveries o blood unis
(Appendix 29). The regiser mus be used o choose hemos appropriae blood uni according
o he paen’s blood group and specic needs as well as he expiry dae.

A whieboard is used o keep a daily updaed record o blood available in sock. The board
mus be visible a all mes by he clinical sa and needs o be updaed every day.

A physical invenory mus be carried ou once a week o check uni by uni ha he unis in
sorage (physical sock) mach he unis noed in he sock regiser. This is an opporuniy o
noe eiher unis ha are in he physical sock bu no recorded in he regiser, or unis ha
have been issued bu no recorded as aken ou o sock in he regiser. Possible errors can
be deeced and correced by checking he ransused paens regiser or he blood order/
delivery orms.

The minimum sock level should be deermined according o ransusion acviy and he
disribuon o blood groups in he populaon. Group O blood should always be available in
sock. To be noed, 50 % o he populaon is group O nearly everywhere in sub-Sahara Arica.
A minimum securiy sock o cover 10 days o consumpon is recommended. Ordering o
blood unis and/or organizing mobile blood collecon sessions mus be scheduled o mainain
a sucien sock o blood.

Small healh acilies ofen have insucien socks and as a consequence:
– The lack o blood leads o amilies being pressured ino blood donaon which is srongly
discouraged.

– I he amily or relaves canno nd a donor(s), he amily may resor o paying or donors;
his mus be avoided a all coss.

b CPDA-1 = Cirae Phosphae Dexrose Adenine; SAGM = Saline-Adenine-Glucose-Manniol; CPD = Cirae
Phosphae Dexrose
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When here are a large number o blood unis o be discarded, ideny he underlying causes
(e.g. sock managemen problems, requen breaks in he cold chain, screening afer donaon
in an area wih a high prevalence o TTI, reducon in blood requiremens) and nd soluons
o address hese issues.

2.7 Blood unis received rom exernal sources

Check he delivery orm

The delivery orm should indicae he me he blood unis were aken ou o he rerigeraor
as well as each blood uni’s deails: uni number, ype o blood componen (whole blood,
PRBC), group, volume, dae o collecon and expiry dae.
Check i he delivery orm maches he inial order and he unis supplied.

Check ranspor condions

Check me elapsed in ranspor, and he emperaure devices inside he cold box:
– The emperaure should be beween 2 °C and 8 °C.
– The reezing indicaor device should no display ALARM.
– The blood unis should no be in direc conac wih he ice packs.

I here is no hermomeer in he cold box, place one beween 2 blood unis. I he emperaure
is > 8 °C, discard or reurn he blood unis and noy he supplier and he person in charge o
ransporaon in order o obain replacemen blood unis.

Check each blood uni

– Check ha he inormaon on he label is readable and complee (blood group, dae o
collecon and expiry dae, ype o componen, volume, TTI es resuls).

– Check ha he ubing lengh is adequae (a leas 50 cm), ha he knos in he ubing are
correcly ghened and ha here is no leakage.

– Check he appearance o red cells and plasma: red cells should be dark red, plasma should
be brigh yellow and no clos should be seen. On visual observaon, he proporon o red
cells in a uni o whole blood, i ully sedimened, should be a leas 1/3 o he blood bag
conenc.
Discard he uni (or reurn o he NBTS) i clos are visible, i red cells are purple, brown or
black, i plasma is pink or pale yellow or i he proporon o red cells seems oo low.

– Check ha he blood bags are correcly lled and i in doub, weigh he blood unis. For
example, lled bags o whole blood gross weigh is approximaely:
• 150 mL bag: beween 188 g and 219 g
• 250 mL bag: beween 301 g and 354 g
• 450 mL bag: beween 528 g and 622 g
Check he weigh o he empy bags wih he healh aciliy ha has provided he blood or
he manuacurer.

– Repea he blood grouping and TTI screening on he disal segmen o he ubing, unless he
exernal source o blood supply has been assessed by a compeenmedical proessional and
is considered reliable.

c A blood uni canno be opened o check he Hb level as he sysem mus be kep closed.
Haemaocri can be visually esmaed, by measuring he heigh o he sedimened red cells relave o he
heigh o he oal blood volume. The proporon o sedimened red cells in a uni owhole blood should be a
leas 33%.
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3. Sa responsibilies

Posion Tasks and responsibilies

Chief Medical
Ocer
(or Hospial
Direcor or
medical reeren)

• Obain auhorizaon rom he Minisry o Healh o se up blood
ransusion acvies in healh aciliy.

• Assess he qualiy/capaciy o exernal sources o blood, in
collaboraon wih a laboraory/ransusion advisor, i necessary.

• Organise raining sessions wih he head nurse, physicians and
laboraory echnicians.

• Ensure ha wrien, updaed and conex adaped procedures are
available and ollowed.

• Oversee he blood ransusion acviy including analysis o qualiy
indicaors.

Physicians/
Anaeshess

• Assess he risks/benes o ransusion or each paen.
• Answer paen’s quesons and concerns relaed o ransusion.
• Obain wrien inormed consen rom he paen or heir legal
guardian or winess.

• Prescribe he ransusion and noe he reason or ransusion in he
paen le.

• Fill in and sign he blood reques orm.
• Manage ransusion adverse reacons.
• Examine he paen a he end o he ransusion and record
observaons in he paen’s le.

• Fill in he ransusion reacon orm in he even o an adverse
reacon.

• Supervise sa in charge o donor selecon.

Ward nurses • Collec and label blood samples.
• Perorm Hb level and blood grouping i here are no laboraory
echnicians available.

• Check paen’s ideny and concordance wih he blood uni o be
ransused and he delivery orm.

• Perorm bedside ABO compabiliy es prior o ransusion.
• Carry ou he ransusion.
• Monior he paen beore, during and afer ransusion and ll in
he monioring shee.

• Aler he physician in he even o adverse reacons and ll in he
ransusion reacon orm.

• Supervise wase managemen on he ward.

Healh promoors • In he healh aciliy: parcipae in inorming amilies abou how
imporan i is o ‘replace’ he blood heir relave has received.

• In he communiy: ogeher wih local leaders, ideny suiable sies
o promoe blood donaon.

• Involve local radio saons in blood donaon promoon messages.
• Parcipae in drafing blood donaon documens and oral and visual
messages.

• Faciliae he creaon o a local blood donors associaon.
• Parcipae in he organizaon oworld blood donor day on June 14h.
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Posion Tasks and responsibilies

Sa in charge o
blood collecon

• Recrui donors and promoe blood donaon.
• Selec donors (quesonnaire, physical examinaon, Hb es); reer
donors o physician in he even o doub (e.g. i on medicaon) or in
he even o abnormaliy on physical examinaon.

• Answer donors ‘quesons/concerns.
• Ensure ha he blood collecon room is clean, welcoming and
comorable.

• Perorm blood collecon.
• Take care o he donor during and afer collecon.
• Ensure adequae wase managemen in he collecon room.

Laboraory
technicians

• Measure Hb and perorm donor and paen blood grouping, TTI
screening ess and crossmaching.

• Issue compable blood unis.
• Fill in and sign delivery orms.
• Fill in regisers.
• Manage he blood sock.
• Order, receive and check blood unis rom exernal sources.
• Ensure proper sorage o blood unis.
• Check ha he cold chain is unconing correcly (including
emperaure monioring).

• Noy he logiscs ocer in he even o cold chain problems.
• Ensure correc wase managemen in he blood ransusion service.

Blood transfusion
deparmen
supervisor

• Organize sa duy roser.
• Organize he raining o laboraory sa, ward nurses, blood collecon
nurses.

• Ensure all documenaon (regisers, orms) is updaed and all records
saved and archived.

• Parcipae indonor recruimen: raising amily awareness, promoon
o volunary blood donaon, organizaon omobile blood collecon.

• Prepare he weekly or monhly consumable orders.
• Collec, analyse and ransmimonhly daa.

Pharmacis • Manage he sock omaerials and ess/reagens in he pharmacy.
• I blood is sored in he pharmacy, monior he cold chain.
These responsibilies can be shared wih he laboraory echnician,
depending on he human resources available and he division o asks.

Logiscs ocer • Plan he layou o he laboraory/blood ransusion deparmenwih
he blood ransusion supervisor and head o he aciliy.

• Supervise he consrucon and organizaon o he premises.
• Se up and ensure mainenance o he cold chain, including backup
power.

• Se up a wase managemen sysem.
• Organize ranspor (vehicles or blood drives/blood unis rom
exernal sources).
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4. Hospial Transusion Commiee

Sae and eecve ransusion pracces require a muldisciplinary approach.
The hospial ransusion commiee’s role is o ensure he implemenaon o ransusion
saey, good ransusion pracces and qualiy assurance.4

Composion o he hospial ransusion commiee

The hospial ransusion commiee should be headed by he clinician o one o he wards wih
mos ransusion needs, or by he hospial direcor.

The hospial ransusion commiee should include a member o each proession involved in
he ransusion chain:
– Prescriber o blood componens,
– Head nurse,
– Supervisor o he blood ransusion deparmen,
– Pharmacis,
– Logiscs ocer,
– Healh promoer.

The role o he hospial ransusion commiee is o:
– Elaborae policies and procedures (donor recruimen and selecon, blood componen
indicaons, paen inormaon, idencaon o samples and blood componens, sorage
and ranspor condions o blood componens, blood adminisraon , wase managemen
ec.), and give advices on heir implemenaon.

– Ensure a non-inerruped supply o blood and a sucien blood sock.
– Ensure he raonal use o blood and regularly carry ou reviews o paen ‘les.
– Se up a haemovigilance sysem: sysemac daa collecon on adverse eecs, discussions
wih clinicians and ransusion service sa o esablish i a major adverse even was
deniely, probably or unlikely relaed o ransusion and i appropriae correcve measures
were aken.

– Carry ou crical analyses o daa, including he number o blood unis discarded.
– Approve HR and maerial/equipmen needs, and provide echnical suppor i needed.
– Faciliae sa raining.
– Analyse causes o error or dysuncon and implemen correcve measures.
– Transmi acviy repors o he naonal blood ransusion service.
– Elaborae a conngency plan or mass casuales or an unusually high need o blood.
– Ensure he saey o sa and paen a all sages.

Meengs should inially be held monhly, hen every 3 monhs when ransusion acvies
are running sasacorily. Ad hoc meengs may be held in he even o serious incidens or
exceponal evens.



Chaper 4: Se up and managemen o ransusion acvies

90

5. Qualiy assurance in blood ransusion

The qualiy assurance sysem ress on our pillars:

5.1 Sa

Sa should be:
– Qualied,
– Trained in he applicaon o sandard procedures,
– Aware o heir asks and responsibilies,
– Supervised.

5.2 Procedures

Procedures are:
– Appropriae o he conex and available equipmen,
– Acknowledged, undersood and implemened by sa,
– Updaed a leas once a year.

5.3 Premises and equipmen

– Premises are unconal and suiable or he acviy.
– Equipmen comes rom a validaed source, is checked and mainained regularly.
– Reagens/kis and blood bags come rom a validaed source and sored according o he
manuacurer’s recommendaons.

– Laboraory equipmen is calibraed on insallaon and a regular inervals.

5.4 Documenaon

Documenaon includes:
– Organizaonal deails and descripon o he ransusion process (procedures, ow chars,
ec.).

– Sa saey policy (hepas B vaccinaon or all sa exposed o blood, procedure in he
even o accidenal exposure o blood, ec.).

– Reerence and raining documens.
– Insrucon leaes or equipmen, reagens, es kis.
– Sandard operang procedures or every es carried ou.
– Regisers.
– Workbench logbook (ess perormed, reagen qualiy conrol, ec.).
– Forms (order/delivery orms, pre-donaon quesonnaire, monioring and ransusion
reacon orms, sock cards, ec.).

– Archived documens (orms and regisers, resuls, qualiy conrols, acviy repors, ec.).

Regular crical analyses should be perormed on he daa colleced rom regisers/documens
by he blood ransusion commiee.
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5.5 Follow-up and mehods or improving pracces

The qualiy assurance process aims o improve pracces wih he acve parcipaon o all
sa involved.

Problems and errors mus be discussed and analysed by he blood ransusion commiee, in
order o undersand how and why, and o quickly ake correcve acon ha is communicaed
o all healh sa.
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6. Layou o premises

A ransusion deparmenmus include:

1. A waing area or blood donors.

2. A consulaon room or conducng he quesonnaire and examining donors. This room
mus be designed o provide he necessary condenaliy condions or medical inerview.

3. A well venlaed blood collecon room.

4. A recovery area where he donor is moniored afer blood collecon or 15 minues afer
he donaon; donors mus always be in view o sa.

5. A laboraory room.

6. A sorage room wih cold chain equipmen. The room should be air condioned or a leas
well venlaed. Allow enough space (50-60 cm) behind he rerigeraor(s) or air circulaon.

Notes:
– Areas 2 and 3 may be se up in he same room i here are only ew donors a a me (less
han 5 donors per day).

– Areas 5 and 6 may also be in he same room.

See sandard layou on he ollowing page.
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7. Wase managemen

Blood unis (and maerials in conac wih blood such as bags or ubes) are inecous wase,
even wih negave TTI screening.

Adequae medical wase managemen mus be se up rom he sar o ransusion acvies,
regardless o wheher he ransusion service is se up in an emergency or sable setng. I
here is a hygiene/inecon conrol commiee in he healh aciliy, imus play a cenral role
in medical wase managemen.5

In order o minimize he risk o accidenal exposure o blood, sa in charge o wase
managemen (laboraory echnician, cleaners) should be adequaely proeced (i.e. gloves,
goggles, proecve clohing) when handling and disposing o blood. I is recommended o
oer vaccinaon agains hepas B and eanus. I possible, wase rom ransusion acvies
should be reaed on sie o avoid conaminaon risks or re-use.

The disposal o large volumes o ineced, expired or damaged blood unis is complex. Every
eor should be made o minimize he volume o blood requiring disposal.

Blood unis ha canno be used (ineced, expired or exposed o a break in he cold chain)mus
be discarded quickly. Blood unis ha canno be discarded immediaely should be removed
rom he rerigeraor and placed under lock and key in a conainer clearly labelled “blood or
desrucon” (o avoid he inenonal or misaken use).

7.1 Wase disposal mehods6

Incineraon

Blood unis and sample ubes mus be incineraed wihou being emped beorehand. This
echnique requires a powerul incineraor, since blood, like any liquid, will exnguish a re ha
is no srong enough. The incineraor mus be preheaed. Blood unis mus be placed in he
incineraor one by one. Fuel should be added as required. I is imporan ha he incineraon
process is correcly carried ou o avoid he producon o oxic gases such as dioxins or urans.

Burying

Cement pit
Blood unis and sample ubes are discarded ino a cemen pi, wihou being emped
beorehand. The pi is lled wih cemen when i is ull.
This mehod requires sucien available space.

Organic pit
The blood o unused blood unis may be emped ino an organic pi, hen he bags can be
discarded as or empy blood bags (see below). The bags should be cu wih scissors o avoid
blood splashing. Bags should no be pierced.
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7.2 Wase maerial

Empy blood bags afer ransusion

Empy blood bags afer ransusion may be incineraed or buried in a cemen pi.

Sample ubes

Blood romsample ubes canbepoureddown hedrain o he laboraory sink andusheddown
wih a 1% acve chlorine soluon. The empy ubesmus hen be disposed o as conaminaed
medical wase. This mehod is only possible i he use o chlorine is auhorised in he sewage
sysem. I chlorine use is no auhorised, he sample ubes mus be incineraed.

Note: his mehod should no be used or unused blood unis.

Needles

Needles are never recapped and are discarded in sharps conainers.

I large quanes o blood unis need o be desroyed, ask he naonal blood ransusion
service or echnical advice.
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Appendix 1. Normal haemoglobin values and
hresholds dening anaemia (WHO)

a

Normal
haemoglobin

values
(g/dL)

Anaemia

Haemoglobin
(g/dL)

Haemaocria

(%)

Neonates 13.5 o 18.5 < 13.5 < 34

Children 2 o < 6 monhs 9.5 o 13.5 < 9.5 < 28

Children 6monhs o < 6 years 11 o 14 < 11 < 33

Children 6 o 12 years 11.5 o 15.5 < 11.5 < 34

Men 13 o 17 < 13 < 39

Women 12 o 15 < 12 < 36

Pregnan women

1sr and 3rd rimeser

2nd rimeser

11 o 14

10.5 o 14

< 11

< 10.5

< 33

< 31

Adaped rom he WHO, Clinical use of blood, 2005.

a The haemaocri (%) is approximaely equal o 3 mes he Hb concenraon (g/dL) ONLY when red cells
are normal i.e. normochromic (normal mean corpuscular Hb concenraon) and normocyc (normal mean
corpuscular volume), which is no usually he case in paens wih anaemia.
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Appendix 2. Acue haemorrhage: assessmen,
classicaon and indicaon o ransusion

1. Normal blood volume

Neonates 85 o 90 mL/kg o body weigh

Children 80 mL/kg o body weigh

Adults 70 mL/kg o body weigh

2. Hypovolaemia in aduls

Hypovolaemic
class

Class I Class II Class III Class IV

Blood loss
(mL)

< 750 750-1500 1500-2000 > 2000

Blood loss
(% o blood
volume)

< 15% 15%-30% 30%-40% > 40%

Hear rae
(beas/min)

Normal 100-120
>120
Weak

> 140
Very weak

Sysolic BP Normal Normal Low Very low

Capillary rell Normal Prolonged Very prolonged Absen

Mental state Aler Anxious Conused
Coma/

Unconscious

Respiraory rae
(breahs/min)

Normal 20-30 30-40
> 45 or slow
breahing

Urine oupu
(mL/hour)

> 30 20-30 5-20 < 5

Replacemen
uids

Crysalloids
Crysalloids
or colloids

Crysalloids/
colloids
AND

blood likely o
be required

Crysalloids/
colloids
AND

blood required

Adaped rom he WHO and he American College o Surgeons.
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Sandard esmaed blood loss in aduls

Fractures

Humerus 0.5 lire
Tibia 1 lire
Femur 1.5 lires
Pelvis 2-4 lires

Inernal haemorrhages

Ecopic pregnancy 0.5-2 lires
Haemohorax 1-1.5 lire
Spleen 2-3 lires
Rero perioneal 2-3 lires

3. Hypovolaemia in children

Hypovolaemic
class

Class I Class II Class III Class IV

Blood loss
(% o blood
volume)

< 15% 15%-25% 25%-40% > 40%

Hear rae
(beas/min)

Increased > 150 > 150
Increased

or bradycardia

Sysolic BP Normal Reduced Very reduced Undeecable

Capillary rell Normal Prolonged Very prolonged Absen

Mental state Aler Irriable Lehargic Coma

Respiraory rae
(breahs/min)

Normal 20-30 30-40
> 45 or slow
breahing

Urine oupu
(mL/kg/hour)

< 1 < 1 < 1 < 1

Replacemen
uids

Crysalloids Crysalloids

Crysalloids
AND

blood likely o
be required

Crysalloids
AND

blood required

Source: Clinical use of blood, WHO, 2005.
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Appendix 3. Intra-osseous transfusion

3.1 Overview

Indicaons

Inra-osseous (IO) needle insallaonmusbeperormedbyaphysician rained in he echnique
or by a rained nurse working under he supervision o a physician.

The IO roue is only used i an IV caheer canno be insered in a lie-hreaening emergency
(i.e. afer hree ailed aemps a inserng an IV line wihin 90 seconds); he only excepon is
cardiopulmonary arres when every second couns.

In experienced hands, IO access can be esablished wihin 1 minue. Alhough primarily used
in young children, i can also be used in older children and aduls.

Conraindicaons

– Fracured or ineced limb
– Limb wih vascular problems or skin problems (burn or inecon)
– IO needle inseron in he previous 24 hours in he same sie (risk o exravasaon due o
previous peroraon)

– Oseosynhesis maerial or proshesis in he bone used as an access sie
– Recen surgical procedure near he inseron sie

Risks

– Fracure o he bone during inseron (especially in neonaes)
– Growh plae injury
– Dislodging o he IO needle
– Exramedullary (inramuscular, sub-cuaneous) inusionwih risk o comparmen syndrome
– Inecon or oseomyelis (he risk is minimal i asepc procedures are ollowed; proceed
wih cauon in children wih Kwashiorkor).

Precauons

– The proceduremus be perormed under sric asepc condions: handwashinga, disposable
maerial, disinecon o he inseron sie.

– Limi aemps a placemen o one aemp per sie.
– Inser a peripheral IV cannula as soon as possible. The IO needle should no remain in place
or more han 24 hours.

Monioring

– Colour o he limb
– Posion and xaon o he needle, paency o he IO roue, appearance o he inseron sie
– Presence o subcuaneous oedema, increasing limb size (exravasaon)
– Time elapsed since placemen

3.2 Inseron sies

The bes sie is he a anero-medial aspec o he proximal bia as i lies jus under he skin
and can easily be locaed.

a Wash wih soap and waer or disinec wih an alcohol-based handrub (ABHR).
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Possible inseron sies in aduls: proximal bia, disal bia, proximal humerus.
In children > 2 years old: preer he proximal and disal bia.
In children ≤ 2 years old: preer he proximal bia.

Proximal Tibia (bes sie)

Inser he IO needle in he proximal bia abou 2 cm below he paella and on he a surace
locaed disal and medial o he bial uberosiy (no on he bial ridge).

3.3 Mehod using a mechanical inra-osseous inseron device

The EZ-IO is a baery powered medical drill ed wih a rocar and IO needle used o pierce
he bone and inser he IO.

Equipmen

– EZ-IO baery powered medical drill
– EZ-IO needle se, single-use, serile
Three ypes o needle exis: hey only dier in lengh and colour. The gauge says he same.
• 15 mm needle, pink, or children rom 3 o 39 kg
• 25 mm needle, blue, or children above 40 kg and aduls
• 45 mm needle, yellow, or obese aduls and or humeral sie in aduls

– EZ-inusion se exension, serile, single-use
– Transusion se
– Non-serile disposable gloves
– Serile compresses, 10% polyvidone iodine
– 5 or 10 mL syringe o Ringer lacae
– Adhesive, serile, single-use dressing
– Inusion se + Ringer lacae bag

Note: do no use adul needle in children less han 40 kg (high risk o raumac complicaons).
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Inseron o he EZ-IO needle in proximal bia

1. Prepare he paen, sabilize he leg (e.g. using a rolled owel under he knee), in sligh
exernal roaon.

2. Deermine he inseron sie.

3. Wear disposable gloves (afer hand washing or disinecon wih ABHR).

4. Disinec he inseron sie wih 10% polyvidone iodine.

5. Open IO ki and needle’s serile packaging, place needle on he EZ-IO drill.

Concurrenly, prepare and fush he EZ-Connec exension ubing using a syringe (preerably a
luer lock i.e. screw-op) lled wih Ringer lacae.

6. Take he cap o he needle. Posion he needle on he inseron sie a 90° o he bone
(perpendicular).

7. Sar he drill by pressing he rigger. Proceed genly, do no use orce. Sop he drill as he
needle passes hrough he corex (a "give" release o resisance is el).

8. Wih one hand, securely hold he needle in place. Wih he oher, ake he drill o he
needle, unscrew he syle and connec he ushed exension ubing.

9. Check or a ash (small amoun o blood) in he caheer o conrm he proper placemen
o he needle. I he ash is no seen proceed as in sep 10 o check IO needle placemen.

10. Conrm correc needle placemen by injecng a rapid ush o 5 o 10 mL o Ringer lacae
wih a syringe. The rapid ush is essenal. No ush = no ow. Repea ush i he ow
does no seem sucien. I he IO needle is unconal he ush should ow reely wihou
excessive pressure on he syringe.

11. Connec he EZ inusion se exension o he IO needle and hen he ransusion se.

12. Secure he caheer (EZ serile adhesive bandage or serile gauze and adhesive ape).
Beware o sudden movemens, as or a peripheral IV.

13. Sar he ransusion. The ransusion can be sared by genly pressing he blood uni.

14. Indicae he dae and me o placemen o he IO on he monioring shee. I available,
also aach he IO idencaon bracele (supplied wih he IO ki) wih dae and me o
placemen o he IO needle.

15.Monior he ransusion a leas every 15 minues during he rs hour.

I he aemp a IO needle placemen is unsuccessul, remove he needle and ry on he oher
leg wih anoher needle.

IO needle removal

1. Sop ransusion.

2. Wear disposable gloves (afer hand washing or disinecon wih ABHR).

3. Remove xaon.

4. Remove he exension ubing.

5. Fi a luer lock syringe o he IO needle and pull he needle ou wih a wisng moon. In
he absence o a luer lock syringe, unscrew by hand.

6. Dispose o he needle in a sharps conainer.

7. Disinec he sie wih 10% polyvidone iodine.

8. Apply pressure o he inseron sie or a ew minues i necessary.

9. Cover he inseron sie wih a serile dressing (serile gauze).

3.4 Manual inseron mehod
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Equipmen

– Disposable serile IO needle, 16G or 18G according o age and weigh
– EZ-inusion se exension, serile, single-use
– Non-serile disposable gloves
– Serile compresses, 10% polyvidone iodine
– Syringe wih 5 or 10 mL o Ringer lacae
– Adhesive, serile, single-use dressing
– Inusion se + ransusion se+ Ringer lacae bag

Inseron o he IO needle

The procedure is he same as above (using a mechanical drill) in erms o preparaon, skin
cleansing, paen posioning and vericaon o needle placemen, ow and xaon bu:
– Grasp he needle in he palm o he hand, index andmiddle ngers approximaely 2 cm rom
he p;

– Inser he needle a 90° o he enry sie using downward pressure and a wisng moon
unl resisance decreases as he needle passes hrough he corex o he bone.

IO needle removal

As above when using he mechanical device bu genly roae he needle and remove i slowly.
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Appendix 4. Transfusion procedure

1. I he blood uni has jus been aken ou o he rerigeraor, leave a room emperaure or
10minuesbeore ransusion.Coldbloodadminiseredaveryhighraes(i.e.>25-30mL/min
or an adul or > 15 mL/min or a child) can cause cardiac arres. I is hereore imporan o
have an inusion/blood warmer available in he resusciaon room. I here is no inusion/
blood warmer available, i is crical o keep he paen warm.
However, blood should never be warmed in ho waer as his can lead o haemolysis.

Have basic resusciaon drugs and equipmen wihin reach in case o adverse
reacons.

2. Prepare a monioring orm and place he supplies needed on a ray (blood giving se, non-
serile gloves and compresses, ansepc soluon, ournique, IV caheer, adhesive ape,
possibly 3-way connecor).

3. Measure and record on he monioring orm pre-ransusion vial signs: emperaure, hear
rae, blood pressure, respiraory rae and oxygen sauraon.

4. Wash hands, or disinec hem wih an alcohol-based soluon. Wear gloves.
Inser he IV caheer, check ha i is correcly placed and secured.
Connec he blood giving se o he bag, wih he ow regulaor closed.
Squeeze he drip chamber o ll i.
Open he ow regulaor, prime he ubing, hen close he ow regulaor.
Connec he giving se o he caheer, using an ansepc-soaked compress.

Do no add any medicaon o he blood uni.

5. Se he ransusion rae according o he volume and he duraon prescribed.
For all blood giving ses, he dripping chamber delivers 15 drops/mL o whole blood or
PRBC.

The picogram prined on some packaging o blood giving ses means
20 drops/mL, which can be a source o conusion because he number reers
o 20 drops o waer/mL and no o blood/mL.

Example o calculaton o ransusion rae in drops/minue or 250 mL o PRBC over 3 hours:

Calculae henumber odrops obe ransused 250 (mL) x 15 (drops) = 3750 drops

Calculae he ransusion duraon in minues 3 (hours) x 60 (minues) = 180 minues

Divide he number o drops by he number o
minues

3750 ÷ 180 = 21 drops per minue

Transusion raes in drops/minue in children can be ound in Appendix 7.

6. Saely dispose o wase. Remove gloves. Wash hands, or disinec hem wih an alcohol-
based soluon.

7. Complee he monioring orm: ransusion sar me, rae, ancipaed end me, ec.

Note: i he blood ow slows down or sops, roae/adjus he needle genly.
I his ails: clamp he blood giving se, remove i rom he caheer (bu do no disconnec i
rom he bag); hen inser a second blood giving se o he second oule o he bag, prime i
hen connec i o he caheer.
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Appendix 5. Inormed consen or blood donaon

Donor’s las name: _______________________ Donor’s rs name: ________________

Dae o birh: ____________________________

Address: ___________________________________________________________________

Telephone number : _______________________

I conrm ha:

– My personal daa and conac inormaon menoned above are correc.

– I have received and undersood all he inormaon concerning blood donaon.

– I have received all necessary explanaons regarding my healh and ha o he paen who
will receive my blood.

– I have answered he medical quesonnaire o he bes omy knowledge.

– I know ha he inormaon conained in he medical quesonnaire is condenal.

– I know hamy blood will be esed o deec inecous diseases ha can be ransmied by
blood.

– I accep ha he blood I will volunary give will be used o rea paens ha need i and
who are no necessarily par omy amily.

I give my inormed consen o give my blood.

Regarding he resuls o he blood ess:

I accep o be inormed o he resuls o he biological ess.

I do no accep o receive he resuls o he biological ess.

Dae: _____ /_____ /_____ (day/monh/year)

Donor’s signaure

or Legal guardian
(las name, rs name and signaure)
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Appendix 6. Inormed consen or a blood ransusion

I, he undersigned,

Las name: _________________________ Firs name: ___________________________

Dae o Birh: _______________________

Cery ha I have been inormed by:

Dr (Las name and rs name): _____________________________

O he necessiy o a blood ransusion.

I (he paten) conrm ha:

– I undersand he medical reasons or a blood ransusion.

– I undersand he expeced benes o a blood ransusion.

– I undersand ha during or afer he blood ransusion, I may suer an unexpeced reacon.

– I undersand ha in spie o he negave es resuls on he uni(s) o blood which will be
ransused o me here exiss a small risk o being conaminaed by an inecous disease.

– I have received all he necessary explanaons.

– I undersand ha i I reuse he blood ransusion, my healh siuaon may deeriorae
urher, even possible leading o deah.

I accep he blood ransusion.

I reuse he blood ransusion.

Dae: _____ /_____ /_____ (day/monh/year)

Donor’s signaure

or Legal guardian
(las name, rs name and signaure)
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Appendix 7. Transusion volumes and raes - Neonaes
and children wihou hypovolemia and/or shock
(including severely malnourished children)

Weigh
(kg)

Whole blood
20 mL/kg a 5 mL/kg/hour

PRBC
15 mL/kg a 5 mL/kg/hour

Volume
(mL)*

Rae
(drops/min)

Duraon
Volume
(mL)*

Rae
(drops/min)

Duraon

3 60 4 4 hours 45 4 3 hours

4 80 5 4 hours 60 5 3 hours

5 100 6 4 hours 75 6 3 hours

6 120 7 4 hours 90 7 3 hours

7 140 9 4 hours 105 9 3 hours

8 160 10 4 hours 120 10 3 hours

9 180 11 4 hours 135 11 3 hours

10 200 12 4 hours 150 12 3 hours

11 220 14 4 hours 165 14 3 hours

12 240 15 4 hours 180 15 3 hours

13 260 16 4 hours 195 16 3 hours

14 280 17 4 hours 210 17 3 hours

15 300 19 4 hours 225 19 3 hours

16 320 20 4 hours 240 20 3 hours

17 340 21 4 hours 255 21 3 hours

18 360 22 4 hours 270 22 3 hours

19 380 24 4 hours 285 24 3 hours

20 400 25 4 hours 300 25 3 hours

* 1 mL o blood = 15 drops

Blood unis usually conain a volume greaer han he prescribed volume. For example, or a child
weighing 6 kg, who mus receive 120 mL o whole blood, he ransusion deparmen will issue a
150 mL or 250 mL whole blood uni. For a paen over 20 kg, order a blood uni o 450 mL.

To ensure ha he prescribed volume is adminisered, a he correc hourly rae, he duraon o
adminisraon and drops per minue shown in he above able mus be respeced.
For example, in order o adminiser 120 mL o whole blood in a child weighing 6 kg, he ransusion
mus be se a 7 drops per minue over 4 hours. A he end o 4 hours, he ransusion mus be sopped
(as 120 mL will have been given), and he remaining blood mus be discarded.
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Appendix 8. Transusion monioring orm

Dae: ____ / ____ / ____ Ward: ________________________________

Paen

Name: _____________________________ Medical le No: ________________________

Age: _______________________________ Sex:__________________________________

Blood group: ________________________ Weigh:_______________________________

Transfusion Blood uni number: _____________________

Prescribing physician: _________________ Whole blood PRBC

Nurse in charge: _____________________

Volume o blood o be adminisered:_____mL

Duraon o ransusion: _______________ Rae (drops/min): ______________________

Transusion sar me: ________________ Ancipaed end me: ___________________

Monioring

Time T°
Hear
rate

BP RR SpO2
Urine
output

General
condion

Beore ransusion

5 min

15 min

30 min

45 min

1 h

1 h 30

2 h

2 h 30

3 h

3 h 30

4 h

4-6 h afer he end
o he ransusion

Transusion end me: ______________________ Volume adminisered:____________

Signaure o he nurse in charge:
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Appendix 9. Transusion reacon orm

Paen name: __________________________________ Age: ________ Sex: ________

Ward: _____________ Bed No. _______ Medical le No. _________ Dae: ___/___/___

Paen’s blood group:__________

Blood uni group: _____________ Blood uni number: ___________

Indicaon or ransusion: ______________________________________________________

Transusion sar me: ____________ Time he reacon occurred: ____________

Volume ransused: ____________ mL

Signs and sympoms:

Inial hypohesis:

Managemen and evoluon:

Transusion removed: No Yes Time: ______

Blood uni reurned o he ransusion deparmen: No Yes

Samples sen o he ransusion deparmen: No Yes

Observaons and addional examinaons perormed:

Type o ransusion reacon: Very likely Possible

Physician’s name and signaure Nurse’s name and signaure
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Appendix 10. Example o pre-donaon quesonnaire

Pre-selecon process

1) Quesonnaire

Quesons
Donor’s
answers

Commens

How old are you? Exclude i < 15 or > 65 years.

How much do you weigh? Exclude i < 45 kg.

Are you eeling well oday? I unwell, do no connue, and reer o
he docor.

When was he las me you donaed
blood?

Min. 8 weeks beween 2 donaons
(me needed o replenish iron sores).
Collec 150-250 mL max. i las
donaon > 8 weeks bu < 12 weeks.
Max. 4 mes/year or men and

3 mes/year or women.

For emale donors

Are you pregnan? Exclude i pregnan.

Have you given birh or had a
miscarriage in he las 6 monhs?

Exclude i yes.

Are you currenly breaseeding?
Is he child exclusively breased?

Exclude i exclusively breaseeding.
I no exclusively breaseeding: collec
only i he child is > 1 year.

2) Hb level measuremen

+ blood group + malaria esng in endemic areas i direc donaon

Quesonnaire

Quesons
Donor’s
answers

Commens

Wha is your occupaon? High-risk occupaon: sex workers,
drivers, miliary personnel and any
person wih ineran acviy or
separaed rom heir amily.
See conraindicaons, Chaper 2.
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Quesons
Donor’s
answers

Commens

Are you suering rom a chronic illness
(epilepsy, diabees, cancer, hear,
kidney, blood disease)?

See conra-indicaons, Chaper 2.

Are you aking any medical reamen? See conra-indicaons, Chaper 2.

In he pas, have you suered rom
jaundice?

See conra-indicaons, Chaper 2.

Have you had any denal procedure in
he pas 3 days?

I yes, exclude emporarily, see
Chaper 2.

In he pas 3 weeks:
Have you had ever?
Have you had malaria?
Have you ravelled o an area where
here is malaria?

I yes, perorm malaria es.
See malaria screening, Chaper 2.

In he pasmonh:
Have you received any vaccine(s)?

Exclude emporarily (2 weeks) afer
immunisaon wih live vaccines.

In he pas 3 monhs:
Have you suered rom nigh sweas,
weigh loss, persisen ever, diarrhoea
or swollen glands?

Exclude: risk o HIV inecon, TB,
chronic illness.

In he pas 4 monhs:
Have you engaged in unproeced
casual sex?
Have you had more han one parner?

See conra-indicaons, Chaper 2.
Unproeced casual sex includes orced
sexual inercourse (rape).

In he pas 4 monhs:
Have you been reaed or STI (syphilis,
gonorrhoea, chlamydia, genial ulcer or
herpes)?

See conra-indicaons, Chaper 2.

In he pas 6 monhs:
Have you been hospialised?
Have you had surgery or endoscopy?

See conra-indicaons, Chaper 2.

In he pas 6 monhs:
Have you received a blood ransusion?

Exclude or 6 monhs afer ransusion.

In he pas 6 monhs:
Have you shared used needles or
syringes?
Have you had scaricaon, aoos or
piercing (ears, body)?

I yes, exclude.

Dae: ___ / ___ / ___

Do you wish o give blood regularly? Yes No

Do you wish o receive your ess resuls? Yes No

Can we conac you in uure? Yes No
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Physical examinaon

Criteria Resuls Commens

Weigh (i unknown) Exclude i < 45 kg.

Temperaure
Exclude i axillary T° > 37.5 °C and es
or malaria in endemic area.

Exclude i hear rae < 50/min
or > 100/min or irregular.

Exclude i sysolic BP < 100
or > 180 mmHg.

AND

Reer he donor o he physician i
any abnormaliy observed on physical
examinaon.

Hear rae

Sysolic BP

Signs suggesng an acue or chronic
inecon including HIV inecon
or hepas: yellow conjuncva
(jaundice), enlarged lymph nodes, skin
rash, oral hrush, ec.

Donor excluded Permanenly

Temporarily Unl ___ / ___ / ___ (Day/Monh/Year)

Donor seleced

Maximum volume o collec _____________ mL

Snacka

a A snack may be given beore donaon i he donor is asng.
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Appendix 11. Blood donaon collecon procedure

Collecng blood carries a risk o bacerial conaminaon and hus, a risk o secondary inecon
in he paen ransused wih he conaminaed blood. The procedure mus be carried ou
wih one single puncure, sric asepc echnique and respecng he principle o a serile
closed sysem.

One bag = One needle = One puncure

Equipmen

– Blood bag (Appendix 34)
– Dressing ray
– Non-serile, single use gloves
– Proecve glasses
– Non-serile compresses
– Ansepc soluon (polyvidone iodée 10%) or skin desinecon
– Tournique
– Adhesive ape
– Scissors
– EDTA ube
– Elecronic scale or blood bags, or blood collecon monior (reer o end o procedure or is
use)

– Suppor or he scale (e.g. sool, small able)
– Shee o place under donor’s arm
– Sharps conainer
– Chlorhexidine or 0.5% chlorine soluon (or anoher disinecan) or maerial and surace
disinecon

– Fine p permanenmarker

Procedure

1. Explain he procedure o he donor.

2. Inspec he donor’s arms: he skin should be ree o scars and lesions. The puncure sie
mus be clean. I necessary, ask he donor o wash his/her orearms wih soap and waer,
especially he anecubial ossa.

3. Place he donor in a semi-sitng or lying posion.

4. Wash your hands or disinec hem wih an alcohol-based soluon.

5. Prepare he maerial and place he elecronic scale or he blood collecon monior 20-30
cm lower han he donor's arm o use graviy during he blood collecon. Place a sharps
conainer as close as possible o he donor’s arm.

6. Prepare he blood bag:

• Choose he bag size according o he volume o blood o be drawn, aking ino accoun
he donor ’s age, weigh, Hb level and he available blood sock and urher needs. For
direc donaon, collec only wha he paen needs, e.g. a 150 mL bag i he volume o
blood prescribed is 100 mL.
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Amaximum o 8-10 mL/kg o blood can be drawn. The amoun o colleced blood should
be limied o:
- 500 mL in an adul > 50 kg
- 250 mL i he donor’s age is beween 15 and 18 or i he donor’s weigh is beween
45 and 50 kg.

• Remove he blood bag rom is packaging. Check he bag is in correc condion: no leaks,
ancoagulan clear and colourless.

• Label he bag wih he donaon number, collecon dae and expiry dae. The donaon
number is unique. All he componens issued rom his donaon keep he same number.
I allows raceabiliy beween recipien and donaon/donor.

• Close he clamp on he bag ubing (5 cm rom he bag).

• Make one loose kno a he ar end o he ubing, 10 cm rom he needle (Figure 11.1).

Figure 11.1

7. Wih he empy blood bag on i, adjus he elecronic scale o 0, so ha he scale displays
only he weigh o he blood colleced (see below, a he end o he procedure, how o use
a blood collecon monior).

8. Prepare he venipuncure sie:
• Pu a clean shee under he donor‘s arm, o proec he armres/bed rom blood spills.
• Pu he ournique on and locae a good vein in he anecubial ossa.
• Wear gloves and proecve glasses.
• Disinec he puncure sie and le i dry wihou wiping. Repea he procedure.
• Afer he skin has been disineced, he vein should no be palpaed again. Make sure you
do no spluer on he disineced sie, or wear mask.

9. Perorm he puncure, while slighly pulling he skin owards he hand wih he needle
bevel upwards:

9.a. Bag wihou sampling arm (=wihou diversion pouch)
• Open he clamp only afer he needle has peneraed ino he skin.
• As soon as a ew mL o blood are in he bag, sar mixing he blood wih he
ancoagulan by genly rocking he bag, o he scale.

• When blood ow is sasacory, secure he needle and he ubing wih adhesive
ape on he orearm.

9.b. Bag wih sampling arm (= wih diversion pouch)
• Close he 2 clamps (main line and diversion line) beore he puncure. Fold he
“breaker” o open i (Figure 11.2).
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Figure 11.2

• Open he clamp only afer he needle has peneraed ino he skin.
• As soon as he diversion pouch is lled, close he clamp o he diversion pouch, and open
he main collecon line clamp.

• As soon as a ew mL o blood are in he main bag, mix he blood wih he ancoagulan
by genly rocking he bag, o he scale.

• When blood ow is sasacory, secure he needle and he ubing wih adhesive ape.
• I ess are perormed afer blood donaon, immediaely ll he EDTA ube rom he ube
holder aached o he diversion pouch and label he ube wih he donaon number.

10. Collec blood
• Blood collecon usually akes 7 o 8 minues and should no lasmore han 12 minues.
• Repea he manual mixing manoeuvre every minue unl he bag is lled. Regularly
check he weigh o he blood bag. Sop he collecon when he correcweigh (volume)
is reached (± 10%).

Final weigh o a lled blood bag (Terumo bags) a

Blood bag size
(in mL)

Minimum-maximum
volume o be
collected
(in mL)

Weigh o colleced
blood in g

(minimum-maximum)
alone (no bag, no
ancoagulan)

Expeced nal
weigha in g

(minimum-maximum)
including bag and
ancoagulan

150 135-165 157 (142-173) 203 (188-219)

250 225-275 262 (236-289) 327 (301-354)

450 405-495 472 (425-520) 575 (528-623)

11. Sop blood collecon
• Release he ournique.
• Close he clamp prior o removing he needle; oherwise air will be inroduced ino he
bag and may conaminae he blood.

• Remove he needle.
• Ask he donor o press rmly on he puncure sie wih a compress, keeping he arm
sraigh.

• Immediaely slide he proecve device over he needle.
• Tighen he loose kno near he needle. The bag is now saely closed.

a Blood densiy: 1.05 g/mL
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12. I ess are perormed afer donaon, collec sample (Figure 11.3), in case o bag wihou
sampling arm:
• Cu he bag ubing beween he kno and he needle, close o he kno. When cutng he
ubing, beware o blood spills. Posion a compress o absorb he blood when cutng he
ubing.

• Open he EDTA ube and empy he blood rom he cu o piece o ubing.
• Close he EDTA ube and label i immediaely wih he donaon number and dae.

Figure 11.3

13. Discard immediaely he needle in he sharps conainer.

14. Final seps o blood collecon
• I a ube sripper is available, srip he giving line wice o ge ancoagulaed blood in he
giving line.

• Make 5 gh knos in he ubing a inervals o 10-15 cm, creang 4 segmens o be used
or urher esng: 2nd blood group, 2nd HIV es, crossmach (Figure 11.4).
Or make segmens wih he ube sealer.

Figure 11.4

• Disinec he armres using a 0.5% chlorine (chlorhexidine) soluon and dispose owase.
• Disinec he scissors using a 0.5% chlorine (chlorexidine) soluon and rinse horoughly
wih running waer o avoid cross-conaminaon wih he ollowing sample.

• Remove and discard he gloves; wash your hands or disinec hemwih an alcohol-based
soluon.

• Send he EDTA ube o he laboraory in order o perorm he ess as soon as possible.
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15. Donor care
• Tape a dry compress over he puncure sie afer checking ha i has sopped bleeding.
• The donor should remain in a sitng posion or 5 minues beore slowly getng up. The
donor should hen be kep under observaon and res or 10 minues. Encourage hem
o drink (500 mL); advise hem o avoid srenuous acviy or a ew hours.

16. Blood sorage
• I he colleced blood is no be ransused wihin 4 hours, le i cool down (in a emperae
cold box, an air condioned room or by using a we cloh) o a emperaure beween
18-24 °C or 2 o 4 hours. This allows he bacericidal acviy o he whie blood cells o
ake place. Also, “pre-cooling” blood bags reduces he risk o raising he emperaure
inside he blood rerigeraor.

• Blood mus hen be sored in a rerigeraor beween 2-6 °C.

Note: i no all he required ess have been perormed, make sure ha unesed blood bags
are sored separaely rom qualied blood unis, in a clear manner or all sa.

Blood collecon wih a blood collecon monior
– Se up he volume o he seleced bag.
– Place he saellie bags on he ray wih he primary bag on op.
– Slide he giving line in he meal clamp.
– Afer he needle has peneraed ino he skin, sar he collecon monior: he clamp will
open auomacally, and he ray will sar rocking.

Themonior consanlymeasures heweigh o colleced blood and displays he corresponding
volume, measures he collecon ow, signals in he even o slow blood ow, clamps and
riggers a visual and audible signal when he arge volume is reached.

Possible incidens during or afer blood donaon

– Blood ows slowly or sops ow in:
• Check he blood bag is 30 cm lower han he puncure sie.
• Ask he donor o close and open he s (pump).
• Adjus he ournique.
• Move delicaely he needle in order o place i in he lumen o he vein.

– Blood collecon had o be sopped beore he minimum required volume is reached:
• Blood canno be used. Discard he bag. Each bag mus be lled so ha he rao
ancoagulan/blood is adequae.

• I donor acceps, ry a second puncure on he oher side, using a new blood bag. Is size
will depend on he volume already drawn in order no o exceed hemaximum auhorised
volume per donaon (e.g. i 150 mL have been colleced, use a bag o 250 mL or he
second ry, i he donor is able o give 450 mL).

– Fainng:
Up o 5% donors ain during or afer blood collecon.
Anxiey or getng up oo abruply are aciliang acors.
Donor eels weakness, malaise associaed wih prouse sweang, eye sigh deerioraon,
brie episode o unconsciousness and looks pale.
In case o loss o consciousness, sop denively blood collecon. Pu he donor on his back
wih raised legs. Once he has recovered, ensure he is correcly hydraed.

– In case o exposure o blood:
Follow sandard procedure.



Appendix 12

120

Appendix 12. Preparaon o PRBC by sedimenaon
rom a single bag o whole blood

Packed red blood cell (PRBC) concenraes are preerred or:
– Paens wih anaemia wihou hypovolaemia,
– Paens a risk o developing uid overload,
– Paens ransused wih non-ABO idencal blood.

PRBC prepared by cenriugaon are somemes provided by naonal/regional ransusion
services bu are unlikely o be available in many setngs.

PRBC can be prepared by soring he blood bag owhole blood in he rerigeraor, in an uprigh
posion, placing he ransusion se oule poinng down, or 24 o 48 hours. This allows he
red cells o sedimen. The longer he sedimenaon me he more disnc he separaon
beween red cells and plasma.

The sedimened blood unimus be careully ranspored rom he ransusion deparmen o
he ward in order or he red cells no o be mixed back wih he plasma. The sedimened red
cells mus no be disurbed during ransusion as well.

Care mus be aken o sop he ransusion when he plasma reaches he boom o he blood
uni or when he volume prescribed has been adminisered.

Whole Blood
Sedimened red cells
occupy a volume o

450 mL bag 205 mL

250 mL bag 115 mL

150 mL bag 69 mL

100 mL paediaric bag 41 mL

Plasma and
an-coagulan

Sedimened
red cells

Figure 12.1
Packed red blood cells prepared by sedimenaon
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Appendix 13. Preparaon o paediaric whole blood
unis rom pena bag sysem

Paediaric unis can only be prepared once grouping and TTI screening have been perormed
on he donor or on he donaed blood.

The pena bag sysem is a closed sysem made up o one primary 450 mL bag, conaining
ancoagulan-preservave soluon, and our 100 mL saellie bags aached o he primary
bag, which do no conain ancoagulan. This sysem is used o ranser he blood colleced
in he primary bag ino 4 sub-unis o less han 150 mL, while keeping he sysem closed and
serile, or paediaric use.

Equipmen

– Hook or sand o hang he primary bag
– Scissors
– Compresses
– Chlorhexidine soluon
– Non-serile, single use gloves
– Proecve glasses
– Fine-p permanenmarker
– Elecronic scale or blood bags
– Tube sealer i available

Procedure

1. Wear gloves and proecve glasses.

2. Label he our saellie bags. Wrie on each bag:
• The blood donaon number o he 450 mL bag, plus an index number or each uni rom
1 o 4,

• The collecon and expiry daes,
• The ABO Rh D group,
• The TTI esng resuls,
• The ype o componen: whole blood.

3. Fill he 4 saellie bags:
• Homogenize he blood horoughly by genly lng he 450 mL bag.
• Open he 4 clamps and posion hem as close as possible o he 450 mL bag.
• Hang he 450 mL bag high enough o le he 4 bags hang down.
• Firmly old he “breaker” o open he circui (Figure 13.1).
• The our saellie bags will ll up simulaneously and equally, unl he primary bag is
empy. I no, check ha he “breaker” is ully open. Once he 4 saellie bags have been
lled, each one conains 100 o 125 mL o blood depending on he volume conained in
he primary bag (beween 405 and 495 mL + 63 mL o ancoagulan).

4. Rell he ubing back wih blood o allow perorming he crossmach on he ubing:
• Press genly on bag N°1 o evacuae he air rom he ubing and ll i wih blood
(Figure 13.2).

• Close he clamp.
• Repea or bag N° 2, N° 3 and N° 4.
• Once he 4 clamps are closed, unhook he primary bag.
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5. Close each bag and separae hem:
• For each bag, e a kno in he ubing below and near he clamp and ghen securely. Cu
he ubing beween he kno and he clamp while proecng rom spills wih a compress.

• Tie wo more knos in he ubing, or use he ube sealer.

6. Wase managemen:
• Disinec he scissors wih a chlorhexidine soluon and rinse horoughly under running
waer.

• Saely dispose o he empy 450 mL bag.

7. Weigh each paediaric bag, subrac 20 g (weigh o he plasc) and noe heweigh/volume
on each bag (Figure 13.3).

8. Ener he our paediaric unis o whole blood in he blood sock regiser.

9. Sore hem in he blood rerigeraor.

Figure 13.1 Figure 13.2
Fold he “breaker” Rell he ubings back wih blood

Figure 13.3
4 paediaric whole blood unis lled, closed, separaed and labelled
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Notes:

– To obain volumes inerior o 100-125 mL (e.g. 50 mL or 75 mL), saellies bags can also be
lled one by one by closing he 3 oher clamps. In his case, place he empy saellie bag on
he scale and adjus he scale o 0, so ha he scale displays only he weigh o he blood.
Fill he bag unl he desired weigh (volume) is reached, i.e. 79 g or a uni o 75mL and 52 g
or a uni o 50 mL. Indicae he volume o whole blood on he label.

– All he remaining unis prepared rom he same 450 mL donaon mus be discarded i:
• An abnormaliy is deeced in one saellie uni.
• A sepc ransusion reacon occurs during or afer ransusion o one paediaric uni.

– Paediaric whole blood unismay be sored in an uprigh posion, placing he ransusion se
oule poinng down, or a minimum o 24 hours, o obain unis o paediaric concenraed
red cells (Appendix 12).
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Appendix 14. Preparaon o paediaric PRBC unis
rom pena bag sysem

Paediaric unis can only be prepared once grouping and TTI screening have been perormed
on he donor or on he donaed blood.

The pena bag sysem is a closed sysem made o one primary 450 mL bag, conaining
ancoagulan-preservave soluon, and our 100 mL saellie bags aached o he primary
bag, which do no conain ancoagulan. This sysem is used o ranser in a serile manner
he blood colleced in he primary bag ino 4 sub-unis o less han 150 mL, while keeping he
sysem closed, or paediaric use.

Equipmen

– Plasma exracor
– Scissors
– Elecronic scale or blood bags
– Compresses
– Chlorhexidine soluon
– Non-serile, single use gloves
– Proecve glasses
– Fine-p permanenmarker
– Tube sealer i available

Procedure

1. The pena bag owhole blood is placed in he rerigeraor, in an uprigh and sable posion,
placing he ransusion oules poinng upwards, or 24 o 48 hours. This allows he red cells
o sedimen. The longer he sedimenaon me he more disnc he separaon beween
red cells and plasma.

2. 2.Take he pena bag sysem delicaely ou o he rerigeraor and check ha he red cells/
plasma separaon is clear and ha he heigh o he plasma corresponds o a leas hal
o he heigh o he bag’s conen. Immediaely hang i vercally on he wall or place i
delicaely in he plasma exracor.

3. Wear gloves and proecve glasses.

4. Label 3 o he 4 saellie bags. Wrie on each bag:
• The blood donaon number o he 450 mL bag and an index number on each uni: (1) on
bag 1, (2) on bag 2, (3) on bag 3,

• The collecon and expiry dae,
• The ABO Rh D group,
• The TTI esng resuls,
• The ype o componen: PRBC.

5. Close he clamps o he 3 labelled saellie bags.

6. Firmly old he “breaker” o open he circui (see Appendix 13, Figure 13.1).

7. While releasing slowly he spring o he plasma exracor or applying a consan pressure
on he 450 mL bag wih a a objec, ranser he plasma o he non-labelled saellie bag.
Leave 2 cm heigh o plasma above he red cells. Clamp (see Figure 14.2).
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8. Unhook he primary bag. Homogenize horoughly he concenraed red cells by rocking he
primary bag (see Figure 14.3).

9. Transer he concenraed red cells in each o he 3 labelled saellie bags by opening and
closing he respecve clamp (see Figure 14.4). According o he desired paediaric uni
volume, he concenrae red cells can be separaed ino he 3 saellie bags, or ino he
3 saellie bags and he primary bag which will hen be labelled as PRBC wih he index
number 4 (see Figure 14.5).

10. For each bag, e a kno in he ubing jus below he clamp and ghen securely. Cu he
ubing beween he kno and he clamp while proecng rom spills wih a compress.

11. Tie wo more knos in he ubing, or use he ube sealer.

12. Disinec he scissors, and rinse horoughly under running waer.

13.Wasemanagemen: saely dispose o he remaining plascmaerial and he bag o plasma:
i is no resh rozen plasma, bu ordinary plasma which has no herapeuc use.

14.Weigh each PRBC paediaric uni, subrac 20 g or he plasc (and 40 g or he primary bag)
and noe he weigh/volume on each bag.

15. Ener he 3 or 4 PRBC paediaric unis in he blood sock regiser.

16. Sore hem in he blood rerigeraor.

Note:
– All he remaining unis prepared rom he same 450 mL donaon mus be discarded i:
• An abnormaliy is deeced in one saellie uni.
• A sepc ransusion reacon occurs during or afer ransusion o one paediaric uni.

Figure 14.1
Sedimened whole blood bag ready or plasma ranser
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Figure 14.2
Transer o plasma o he non-labelled saellie bag

Figure 14.3
Homogeneisaon o concenraed red cells
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Figure 14.4
Transer o concenraed red cells o saellie bags

Figure 14.5
Four unis o pediaric PRBC (3 unis in saellie bags, 1 uni in primary bag)

separaed, closed, and labelled
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Appendix 15. Haemoglobin measuremen using
HemoCue 301®

HemoCue 301® is a hand-held analyser allowing quanave deerminaon o Hb rom
capillary or venous blood samples.

HemoCue301® HemoCue 301® cuvee

Equipmen

– HemoCue 301® analyser
– HemoCue 301® cuvees
– Non-serile, single use gloves
– Non-serile compresses

Note: cuvees 201 (in red op conainer) and 301 (in whie op conainer) look similar, bu are
no inerchangeable. I is no possible o inser 201 cuvees in he HemoCue 301®, and vice
versa.

Sample

– Capillary blood, or immediae esng.
– Afer capillary prick, wipe o he 2 rs drops. Make sure he puncure sie is dry.
Warning: o ensure good capillary ow, make sure he puncure sie is warm by genly
massaging or applying a warm we cloh; ensure he puncure sie is lower han he hear;
choose a sie wih hin skin (e.g. ear lobe)

Procedure

– Swich on he analyser. I will auomacally perorm an auo-es wih calibraon.
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• Inroduce he poined end o he cuvee ino he cenre o he
drop o blood holding i horizonally.

• Le he cuvee ll (10 microliers o blood) by capillary acon
in one connuous process. I mus be lled compleely and
uniormly.

Wipe o excess blood on he ouside o he cuvee wih a
compress, wihou removing blood rom inside he cuvee.

Ensure ha no air bubbles are presen in he cuvee.

• Pull he cuvee holder o he loading posion.
• Inser he cuvee in he cuvee holder.
• Genly push he cuvee holder. I will close auomacally.

– A lled cuvee mus be analysed wihin 40 seconds o lling.
– Resul is displayed wihin 30 seconds.
– Remove he cuvee and dispose o i in a sharps conainer.
– Push he cuvee holder back.

Note: i he es is perormed on whole blood colleced in an EDTA ube, mix he blood by
lng he ube 10 mes in order o homogenize he blood sample. Apply one drop o blood on
a clean glass slide or any waerproo surace hen ll he cuvee.

Common causes o error

– Insucien lling o he cuvee
– Presence o air bubbles
– Non-uniorm lling o he cuvee due o presence o “rouleaux” or agglunaon
– Blood aken rom he perused side
– Finger or heel no warmed, oo much pressure applied o he puncure sie

In hese siuaons, repea he es wih anoher cuvee.

Cleaning o cuvee holder and opcal uni

The cuvee holder should be cleaned a he end o each working day.
The opcal uni should be cleaned a leas once amonh, or afer 50 ess, or when he analyser
shows an error message.
Follow he manuacurer s insrucons.

Sorage

Hemocue 301® and disposable 301® cuvees are designed o operae beween 10 °C and 40 °C.
When sored beween 10 °C and 40 °C, cuvees can be used unl he expiry dae.
When sored beween 40 °C and 50 °C, hey mus be used wihin 6 weeks.
Afer opening he cuvees conainer, cuvees should be used wihin 3 monhs.
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Appendix 16. ABO and Rh D grouping procedure
(direcmehod on le)

Direc grouping deermines he presence o angens on he red cell membrane using
monoclonal ansera, which have agglunang properes a room emperaure.

Equipmen and reagens

– Smooh whie ceramic le (approx. 15 x 30 cm), degreased and dry
– Applicaors (wood or plasc mixing scks, round boomed ube, needle cap or similar iem)
– Permanenmarker
– Reagens vials:
• Ansera:

An-A Blue

An-B Yellow

An-AB Colourless

An-D Colourless

• Rh negave conrol colourless (he reagen mus be rom he same manuacurer as he
an-Rh D anserum).

The vial labels are prone o becoming unsuck due o condensaon. I is advisable o secure
he labels by wrapping he vials wih clear adhesive ape, as an-AB, an-Rh D and conrol
reagen are all colourless, and can easily be conused.
Keep he se o 5 grouping vials in use in a designaed sand.

Sample

Blood grouping o a donor or a paen:
– Capillary blood, or immediae esng
– Whole blood in EDTA ube

Checking he blood group o a blood bag:
– Blood rom he disal segmen o he bag ubing

Procedure

1. Allow he reagens o reach room emperaure.

2. Ensure he le is dry.

3. Wih he marker, divide he le ino 6 columns:
• In he rs column, noe he sample idencaon:

- For donor or paen blood grouping: inials and dae o birh or paen’s name or
donor’s name

- For blood group vericaon on a blood uni: blood uni number
• In he 5 remaining columns, noe in he ollowing order: an-A, an-B, an-AB, an-Rh D
and negave conrol.

4. Deposi 1 drop o each reagen in is respecve labelled area o he le.
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5. Deposi 1 small drop o whole (approximavely 20 microliers), blood beside each reagen
drop.

6. Mix he 2 drops in circles o 3 cm diameer wih an applicaor. Wipe he applicaor beween
each es zone (or use a new one).

7. Rock he le genly, in a hree-direconal movemen, or 2 minues, while observing he
reacons. They may develop a dieren raes and o dieren exens. Be careul ha he
mixures do no run ino each oher.
I no agglunaon wih an Rh D is visible a 2 minues, exend agiaon and observaon
o 3 more minues: he reacon is slower and agglunaes are hinner han wih an-A and
an-B ansera.

Resuls and inerpreaon

The inerpreaon o ABO Rh D grouping is possible only i he conrol reagen (Rh neg. conrol)
is clearly negave.
Agglunaes orm progressively, and leave he background ree o red cells. When he mixure
remains homogeneously coloured, no agglunaon is presen.
The presence o agglunaon means ha he angen is presen on he red cell surace.
I he reacon is no obvious, repea he procedure using less blood (ewer red cells) and/or
more reagen.

Inerpreaon char – Direc ABO Rh D blood grouping

An-A An-B An-AB An-D
Rh neg.
control

Inerpreaon

+ – + + – A Rhesus posive

+ – + – – A Rhesus negave

– + + + – B Rhesus posive

– + + – – B Rhesus negave

+ + + + – AB Rhesus posive

+ + + – – AB Rhesus negave

– – – + – O Rhesus posive

– – – – – O Rhesus negave

+ ou – + ou – + ou – + ou – + No inerpreaon possible

+ : Presence o agglunaon – : Absence o agglunaon

Reporng and regisering he resul

– A, B, O leers mus be wrien in capial leers.
– Rh D group mus be wrien in leers i.e. pos. or neg.
– Record he ABO Rh D group:
• For a blood donor/donaon, in he donaons regiser and on he blood bag label using a
permanenmarker.

• For a paen, in he paens’ blood group regiser, he blood group resul orm, he
medical le and he blood reques/delivery orm.
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Common causes o error

– Sample cloed or haemolysed
– Cross-conaminaon o reagens (by swapping caps)
– Cross-conaminaon o he reacon zones during mixing on he le
– Cord blood conaminaed wih Wharon’s jelly in neonaes

Main causes o inerpreaon dicules

Weak agglunaon:
– Repea he es using less blood (ewer red cells) and/or more anserum.
– Agglunaon may be incomplee i he paen was recenly ransused wih non- ABO or
Rhesus idencal blood.

Posive reacon wih he Rh negave conrol reagen:
– This can happen in he ollowing circumsances:
• Rouleaux (piles o red cells) can be conused wih agglunaes.
• Auo-agglunaon o red cells is encounered in some pahologic condions.

– I he reacon wih he Rh negave conrol is no clearly negave, wash he red cells wih
normal saline:
• Add normal saline o a ew drops o whole blood in a new plasc ube, mix, cenriuge
(1000 ga, 2 minues), and discard he supernaan.

• Perorm a second washing and use he washed red cells o perorm he grouping
procedure.

– I he reacon wih washed red cells is sll posive, he grouping procedure is no validaed.
Thus:
• When grouping a donor: do no use he colleced blood as he blood group canno be
deermined. This is however exceponal.

• When grouping a paen: consider he paen as an O Rh neg. recipien.

When cold agglunin is suspeced, perorm he blood group on a warm le (approx 37 °C) and
using warmed washed red blood cells and warm ansera.

a g : cenriugal orce
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Appendix 17. Blood group resul orm

Paen’s las name:________________________ Firs name: ________________________

Dae o birh: ____________________________ Place o birh: _____________________

Medical le number: ______________________

1s deerminaon

Capillary blood Venous blood

Drawn by:

Ward:

Dae: ___ / ___ / ___ Time:

Deerminaon done by:

Resul:

2nd deerminaon

Capillary blood Venous blood

Drawn by:

Ward:

Dae: ___ / ___ / ___ Time:

Deerminaon done by:

Resul:

Concordance Yes No

Laboraory echnician’s signaure
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Appendix 18.1. Bedside vericaon o ABO
compabiliy using Seraol® ABO

The bedside vericaon o ABO compabiliy aims a prevenng ABO incompabiliy accidens
resulng rommislabelling o ubes/blood uni or misidencaon o paens. The ABO group
o boh recipien and blood uni are checked.

The vericaon is perormed:
– By he nurse or docor who carries ou he ransusion.
– A he paen’s bedside.
– Immediaely beore sarng ransusion.
– Using he recipien’s capillary blood (aken rom nger, heel, or ear lobe) and blood rom he
ubing segmen o he blood uni.

Equipmen

– A card wih 6 zones:
• 4 circles conaining a drop o desiccaed blood grouping reagen: 2 circles wih an-A
(blue) and 2 circles wih an-B (yellow) reagens

• 2 squares (BLOOD) o deposi blood: 1 or he recipien’s blood and 1 or he blood uni
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– 4 plasc scks or mixing
– 1 shee o ransparen adhesive
– 1 lance
– One 5 mL vial o normal non-serile saline soluon

Procedure

1. Noe on he upper par o he card (recipien secon) he recipien’s idencaon (ull
name, dae o birh and medical le number).

2. Noe on he lower par o he card (blood uni secon) he blood uni number in he box
“Uni No.”, he dae o he conrol and he operaor's name.

3. Apply 1 drop o normal saline soluon on each drop o desiccaed reagen.

4. Apply 1 drop o he recipien’s capillary blood on he upper square. Ensure ha here is
enough blood o allow an obvious inerpreaon o he reacon. I necessary, massage
and/or warm he puncure sie.

5. Cu he exremiy o he segmen o he blood uni ubing and apply 1 drop o blood on he
lower square. Avoid applying clos.

6. Wih a sck, ranser he recipien’s blood o he upper an-A circle; mix he blood and he
reagen.

7. Wih a new sck, ranser he recipien’s blood o he upper an-B circle; mix.

8. Repea he same procedure wih he blood rom he blood uni, on he lower an- A and
an-B circles, using a new sck or each circle.

9. Rock he card in a hree-direconal movemen or 1 minue and read.

10.Noe he inerpreaon (in he recipien secon and in he blood uni secon) and sign:
I he blood issued is ABO idencal: check ha reacons are idencal.
I heblood issued isABOcompable: check ha reacons show ha heblood is compable
wih he recipien.

Inerpreaon mus be unequivocal. In he even o any doub, he procedure mus
be repeaed unquesonably.

Any reacon ha shows agglunaon wih he blood uni and no agglunaon wih he
paen’s blood caegorically conra-indicaes he ransusion.
In case o doub, do no sar he ransusion and call he physician in charge.

11.Once he card is dry, apply he adhesive. The card mus be kep in he paen’s le.

Sorage

Seraol® ABO should be sored below 25 °C.

Note: his vericaon does no replace a blood grouping es and is no a cross-mach
procedure.
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Appendix 18.2. Bedside vericaon o ABO
compabiliy using Eldoncard® 2551

The bedside vericaon o ABO compabiliy aims a prevenng ABO incompabiliy accidens
resulng rommislabelling o ubes/blood uni or misidencaon o paens. The ABO group
o boh recipien and blood uni are checked.

The vericaon is perormed:
– By he nurse or docor who carries ou he ransusion.
– A he paen’s bedside.
– Immediaely beore sarng ransusion.
– Using he recipien’s capillary blood (aken rom nger, heel or ear lobe) and blood rom he
ubing segmen o he blood uni.

Equipmen

– A card wih 4 circles covered wih a drop o desiccaed blood grouping reagen: 2 circles wih
an-A (green) and 2 circles wih an-B (pink) reagens

– 4 plasc scks or mixing
– 1 piece o ransparen adhesive
– 1 lance
– 1 vial o 5 mL o non-serile normal saline soluon

Procedure

1. In he RECIPIENT zone (lef side, yellow bar), noe he recipien’s idencaon (ull name,
dae o birh and medical le number).
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2. In he DONOR zone (righ side), noe he blood uni number (in he box “Name”).

3. Noe dae, me and operaor's name.

4. Apply 1 drop o normal saline soluon on each drop o desiccaed reagen.

5. Apply 1 small drop o he recipien’s capillary blood on he RECIPIENT an-A and an-B
circles. I is essenal o apply enough blood o ensure an unequivocal reading o he
reacon. I necessary, massage and/or warm he puncure sie.

6. Cu he exremiy o he segmen o he blood uni ubing and apply 1 small drop o blood
on he DONOR an-A and an-B circles. Avoid applying clos.

7. In each circle, mix he blood and he reagen, using a new sck or each circle.

8. Rock he card in a hree-direconal movemen or 1 minue and read.

9. Noe he inerpreaon (in he RECIPIENT zone and in DONOR zone) and sign:
I he blood issued is ABO idencal: check ha reacons are idencal.
I heblood issued isABOcompable: check ha reacons show ha heblood is compable
wih he recipien.

Inerpreaon mus be unequivocal. In he even o any doub, he procedure mus
be repeaed.

Any reacon ha shows agglunaon wih he blood uni and no agglunaon wih he
paen’s blood caegorically conra-indicaes he ransusion.
In case o doub, do no sar he ransusion and call he physician in charge.

10.Once he card is dry, apply he adhesive. The card mus be kep in he paen’s le.

Sorage

Eldoncard® 2551 should be sored below 37 °C.
Note: he cards are no individually packaged and may sck o each oher in humid condions.

Note: his vericaon does no replace a blood grouping es and is no a cross-mach
procedure.
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Appendix 19. HIV 1/2 Deermine® es

HIV 1/2 Deermine® es is a laeral ow rapid es or he deecon o HIV 1 and 2 anbodies.

Descripon

– Membrane covered wih HIV 1 and HIV 2 recombinan angens and synhec pepdes.
– Srips individually sealed, aached in cards o 10 (10 cards), packed in an aluminium pouch.
The pouch has a grip closing sysem and conains a desiccan.

← Sample idencaon
zone

← Conrol bar C

← Tes bar T

← Sample pad

Sealed and unsealed srips

Warning: he chase buer o be used when esng whole blood is no included in he ki and
mus be ordered separaely.

Sample

– Plasma or whole blood (EDTA ube) or serum (plain ube)
– Capillary blood

Procedure

1. Break o he srip(s), a he righ hand side o he card, by olding several mes along he
peroraed line. Pu he remaining srips back ino he pouch wih he desiccan and seal
securely.

2. Mark he sample number on he srip beween he 2 plain green-grey bands a he op,
using a ne p permanenmarker.

3. Careully ear o he proecve oil cover.
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4. I using whole blood:
• Apply 50 microliers o he sample pad.
• One minue laer, apply 1 drop o chase buer o he sample pad.

I using serum/plasma:
• Apply 50 microliers o he sample pad. DO NOT add chase buer.

Inerpreaon

– Read he resul no sooner han 15 minues and no laer han 60 minues.
– The es is validaed only i he inernal conrol bar is visible. Oherwise, he es is invalid.

Inerpreaon o HIV 1/2 Deermine es®

Sorage

The ki should be sored beween 2 °C and 30 °C andmus no be rozen. Check he expiry dae.
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Appendix 20. HIV Uni-Gold® es

HIV Uni-Gold® es is a laeral ow rapid es or he deecon o HIV 1 and 2 anbodies.

Descripon
– Membrane covered wih recombinan immunodominan angens o HIV 1 (gp 41 and gp
120) and HIV 2 (gp 36).

Conens o he ki
– 20 devices, individually packed in an aluminium pouch
– 20 plasc capillary pipees
– 1 vial o wash reagen in a dropper bole (2 mL)

Sample
– Plasma or whole blood (EDTA ube) or serum (plain ube)
– Capillary blood

Procedure
1. Open he pouch immediaely beore use.
2. Mark he device wih he sample idencaon using a hin permanenmarker.
3. Apply 2 drops (approx. 60microliers) owhole blood, serum or plasma o he circle marked

SAMPLE.
4. Apply 2 drops (approx. 60 microliers) o wash reagen o he circle marked SAMPLE.

Inerpreaon
– Read beween 10 and 12 minues afer he applicaon o he wash reagen.
– The es is validaed only i he inernal conrol line is visible. Oherwise, he es is invalid.

Negave:
A pink line is
visible in he
conrol region C.

Posive:
2 pink lines are visible, one in
he conrol region C and one in
he es region T.

Invalid:
There is no
visible line in he
conrol region C.
Repea he es
wih a new
device.

C = inernal conrol line
T = es line

Inerpreaon o he HIV Uni-Gold®

Sorage
The kimus be sored beween 2 °C and 27 °C and mus no be rozen. Check he expiry dae.
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Appendix 21. HIV 1/2 Sa-Pak® Chembio es

HIV 1/2 Sa-Pak® es is a laeral ow rapid es or he deecon o an-HIV-1 and an-HIV 2
anbodies.

Descripon

The membrane is coaed wih HIV 1 and 2 angens on he es band (T), and immunoglobulins
G on he inernal conrol band (C).

Conens o he ki

– 20 devices, packed individually in an aluminium pouch wih a desiccan bag
– 20 disposable plasc loops or sampling 5 microliers
– 1 dropper bole o running buer

Sample

– Plasma or whole blood (EDTA, or heparin, cirae) or serum (plain ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore perorming he es. I he es has been sored in he
rerigeraor, leave he device and running buer o reach ambien emperaure.

2. Mark he device wih he sample idencaon number.
3. Fill he loop wih he sample.
4. Apply he sample o he circle noed S while holding he loop vercally o ranser he

5 micrograms o he membrane.
5. Apply 3 drops o running buer o he circle S while holding he vial vercally.

Inerpreaon

– Read he es beween 5 and 20 minues afer adding he buer.
– The es is validaed only i he inernal conrol band is visible. I no, he es is invalid.

Posive Negave Invalid Invalid

Sorage

The kimus be sored a a emperaure beween 2 °C and 30 °C andmus no be rozen. Check
he expiry dae.
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Appendix 22. SD Bioline HBsAg WB® es

SD Bioline HBsAg WB® es is a laeral ow rapid es or he qualiave deecon o hepas
B surace angen.

Descripon

– Membrane covered wih mouse monoclonal an-HBs Ag virus anbodies.
– The SD Bioline HBs Ag WB ki (re. code: 01FK10W) conains:
• 30 es carridges wih desiccan in individual pouch
• Package inser
Materials required but not provided:
• Auomac pipee, adjusable volume 10-100 microliers
• Tips, yellow or auomac pipee, 10-100 microliers

Sample

– Plasma or whole blood (EDTA, heparin or cirae ube) or serum (plain ube)

Note: he es is no pre-qualied or use on capillary blood.

Procedure

1 Serum/plasma should be cenriuged or approximaely 5minues a 1,000-1,300 g (approx.
3,000 rpm wih Hetch EBA 200).

2. Allow all componens o he es o reach room emperaure (15- 40 °C) prior o esng.
3. Check he pouch or damages and holes and discard i damaged. Open he oil pouch

and look a he es device and he desiccan. The humidiy indicaor should be yellow. I
dessican is no presen or is colour is green, discard he es.

4. Label he device wih paen idener.
5. Transer 100 microliers o serum, plasma or whole blood specimen using a precision

pipee.
6. Dispense 100 microliers o serum, plasma or whole blood specimen ino he specimen

well.
7. Inerpre he es resul afer 20minues andmaximum30minues afer adding he sample.

Reporng and inerpreaon o resuls

Non-reacve

The presence o only he conrol line (C) wihin he
resul window indicaes a non-reacve resul.

Reacve

The presence o he es line (T) and he conrol line
(C), regardless o which line appears rs, indicaes
a reacve resul.

Cauton: he presence o any es line, no maer
how ain, is considered a reacve resul.
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Invalid

I he conrol line(C) is no visible, he resul is
considered invalid. Insrucons may no have been
ollowedcorrecly or he esmayhavedeerioraed.
I is recommended ha he specimen is reesed
using a new es device.

Qualiy conrol

– The es device has leer ‘T’ and ‘C’ represenng ‘es line’ and ‘conrol line’ on he surace
o he case. Boh lines are no visible beore applying he specimen.

– The inernal conrol line is aprocedural conrol and shouldalwaysappear i he esprocedure
is perormed properly. The presence o he conrol line shows ha he acve ingrediens on
he srip are unconal and ha he migraon was complee. I is no an assurance ha he
specimen has been properly applied.

Causes of error

– Insucien volume o sample applied o he es device.
– Reading es resuls a 10-15 minues may resul in a weak band and reddish background.
Reading a 20-30 minues resuls in clear background and accurae resul.

– Sorage ouside 1-40 °C, especially or prolonged mes.

Limiaons and noes

– The es device is sensive o boh hea and humidiy. Check he humidiy indicaor on he
desiccan or color change (Ok i yellow, discard i green). Perorm he es immediaely afer
removing he es device rom he oil pouch.

– Alhough his es has been demonsraed o be able o deec common genoypes o
hepas B, i is limied in is abiliy o deec virus muans.

– Due o inheren design o qualiave IVD ess, a ain or absen es line (alse non-reacve)
may occur in specimens conaining high concenraons o HBs Ag (prozone eec).

– Do no use he es ki beyond is expiraon dae. The expiraon dae o he es is prined
on he ouer package.

– Do no use he ki i he pouch is damaged or he seal is broken.
– A non-reacve resul does no preclude he possibiliy o inecon wih HBV.

Sorage

The es ki should be sored a 1-40 °C. Check he expiry dae.

Shel-lie upon manuacure

24 monhs
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Appendix 23. SD Bioline HCV® es

SD Bioline HCV® es is a laeral ow rapid es or he deecon o an-HCV anbodies.

Descripon

– Membrane covered wih recombinan (core, NS3, NS4, NS5) HCV angens
– Devices packed individually in an aluminium pouch wih desiccan
– One dropper bole o buer

Sample

– Plasma or whole blood (EDTA ube) or serum (plain ube)

Procedure

1. Open he pouch immediaely beore use. Look a he es device and he desiccan. The
humidiy indicaor should be yellow. I desiccan is no presen or is color is green, discard
he es.

2. Mark he sample idencaon on he device using a hin permanenmarker.
3. Apply 10 microliers o plasma wih an auomac pipee o he sample well S.
4. Apply 4 drops o buer o he sample well S.

Inerpreaon

Read he es afer 10 bu beore 20 minues.
The es is validaed only i he inernal conrol band is visible. Oherwise, he es is invalid.

Non-reacve

The presence o only he conrol line (C) wihin he
resul window indicaes a non-reacve resul.

Reacve

The presence o he es line (T) and he conrol line
(C) wihin he resul window, regardless o which line
appears rs, indicaes a reacve resul.

Cauton : he presence o any es line, no maer how
ain, is considered a reacve resul.

Invalid

I he conrol line(C) is no visible wihin he resul
window afer perorming he es, he resul is
considered invalid. Insrucons may no have been
ollowed correcly or he es may have deerioraed. I
is recommended ha he specimen is reesed using a
new es device.

Sorage

The ki should be sored beween 2 °C and 30 °C andmus no be rozen. Check he expiry dae.
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Appendix 24. SD Bioline Syphillis 3.0® es

SD Bioline Syphillis 3.0® es is a laeral ow rapid es or he deecon o an-Treponema
pallidum anbodies.

Descripon

– Membrane covered wih recombinan T. pallidum angens
– 30 devices packed individually in an aluminium pouch
– Plasc capillary ubes (20 microliers or esng on whole blood) in a plasc bag
– One dropper bole o buer

Sample

– Plasma or whole blood (EDTA ube) or serum (plain ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore use.
2. Mark he sample idencaon on he device using a hin permanenmarker.
3. I using serum or plasma: apply 10 microliers o he sample pad S.

I using whole blood: apply 20 microliers o he sample pad S.
4. Apply 3 o 4 drops o buer o he sample pad S.

Inerpreaon

The es is validaed only i he inernal conrol line is visible. Oherwise, he es is invalid.
Read he es:
– Afer 5 o 20 minues, i serum or plasma is used.
– Afer 10 o 20 minues, i whole blood is used.

Posive

Invalid

S = Sample pad
T = Tes line
C = Inernal conrol lineNegave

Inerpreaon o SD Bioline® Syphilis es

Sorage

The ki should be sored beween 2 °C and 30 °C andmus no be rozen. Check he expiry dae.
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Appendix 25.1. SD Bioline Malaria Ag P.® es

SD Bioline Malaria Ag P.® es is a laeral ow rapid es or he deecon o Plasmodium
falciparum hisdine-rich proein 2.

Descripon

– Membrane coaed wih specic an-P. falciparum HRP-2 anbodies
– 25 devices packed individually in an aluminium pouch, wih a desiccan
– 25 invered cups o collec 5 microliers o blood
– 25 lances
– Assay buer in dropper bole

Inernal conrol zone P.  (HRP2) es zone

Round sample well S Square buer well

Malaria Ag P. SD Bioline® device

Sample

– Venous whole blood (EDTA ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore esng.

2. Check he colour o he desiccan: i should be brigh yellow/orange. I i is green, discard
he device.

3. Mark he sample idencaon on he device using a hin permanenmarker.

4. Collec 5 microliers o capillary blood wih he invered cup by ouching he drop o blood.
I using a venous sample, dip he invered cup ino he EDTA ube (previously mixed by
genle swirling) making sure here is no air bubble rapped in he cup, or use an auomac
pipee adjused o 5 microliers.

5. Immediaely apply he blood o he membrane o he round sample well S. When using he
invered cup, ouch i o he sample pad, in a vercal posion.
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6. Apply 4 drops o assay buer ino he square well by holding he dropper bole vercally.

Inerpreaon

Resuls should be read no sooner han 15 minues and no laer han 30 minues.
The es is validaed only i he red conrol line C appears.

Note: es and conrol lines are well-delineaed red lines and mus no be conused wih he
pink background.

1. Only he line C appears: negave es.

2. The lines C and P. appear: posive es.

3. There is no line C: invalid es. Repea he es.

Sorage

The ess should be sored beween 1 °C and 40 °C and mus no be rozen. Check he expiry
dae.
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Appendix 25.2. SD Bioline malaria P./Pan® (Combo)
test

SD Bioline malaria P./Pan® (Combo) es is a laeral ow rapid es or he combined
deecon o Plasmodium falciparum hisdine-rich proein 2 (HRP2) and Plasmodium lacae
dehydrogenase o all plasmodium species i.e. P. falciparum, P. vivax, P. ovale and P. malariae
(Pan pLDH).

Descripon

– Membrane coaed wih specic an-P. falciparum and an-Pan pLDH anbodies
– 25 devices packed individually in an aluminium pouch, wih a desiccan
– 25 invered cups
– 25 lances
– Assay buer in dropper bole

Pan pLDH line

inernal conrol line HRP 2 P. line

round sample well S square buer well

Malaria Combo SD Bioline® device

Sample

– Venous whole blood (EDTA ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore esng.

2. Check he colour o he desiccan: i should be brigh yellow/orange. I i is green, discard
he device.

3. Mark he sample idencaon on he device using a hin permanenmarker.

4. Collec 5 microliers o capillary blood wih he invered cup. I using a venous sample, dip
he invered cup ino he EDTA ube (previously mixed by genle swirling) making sure here
is no air bubble rapped in he cup or use he auomac pipee.

5. Immediaely apply he blood o he round sample well S. When using he invered cup,
ouch i o he sample pad, in a vercal posion.
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6. Apply 4 drops o assay buer ino he square well by holding he dropper bole vercally..

Inerpreaon

The es is validaed only i he red conrol line C appears.
Resuls should be read no sooner han 15 minues and no laer han 30 minues.

Note: es and conrol lines are well-delineaed red lines and mus no be conused wih he
pink background.

1. Only he line C appears: negave es or all species.

2. The line C appears and one or 2 lines appear in ron o he arrows Pan and/or P.: posive
es.

3. There is no line C: invalid es. Repea he es.

Sorage

The ess should be sored beween 1 °C and 40 °C and mus no be rozen. Check he expiry
dae.

Note: This simplied inerpreaon is applicable ONLY or blood donors/donaons screening.
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Appendix 25.3. CareSarMalaria pLDH® (Pan) es

CareSarMalaria pLDH® (Pan) es is a laeral ow rapid es or he deecon o Plasmodium
lacae dehydrogenase common o o all plasmodium species i.e. P. falciparum, P. vivax, P.
ovale and P. malariae (Pan pLDH).

Descripon

– Membrane coaed wih specic an-Pan pLDH anbodies
– 60 devices packed individually in an aluminium pouch, wih a desiccan
– 60 invered cups
– 60 lances
– 60 Alcohol swabs
– Assay buer in dropper bole

conrol line C es line T assay buer well A

sample well S

Sample

– Venous whole blood (EDTA ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore esng.

2. Mark he sample idencaon on he device using a hin permanenmarker.

3. Collec 5 microliers o capillary blood wih he invered cup. I using a venous sample, dip
he invered cup ino he EDTA ube (previously mixed by genle swirling) making sure here
is no air bubble rapped in he cup or use an auomac pipee se a 5 microliers.

4. Immediaely apply heblood o he square samplewell S, using he invered cup, by ouching
he sample pad in a vercal posion.

5. Apply 2 drops o assay buer ino he roundwell “A” by holding he dropper bole vercally.
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Inerpreaon

The es is validaed only i he red conrol line C appears.
Resuls should be read no sooner han 20 minues and no laer han 30 minues.

Note: es and conrol lines are well-delineaed red lines and mus no be conused wih he
pink background.

Reading and Reportng Resuls

Line T: line Tes
Line C: inernal conrol

Negave

C

T

Posive

C

T

Invalid

C

T

Inerpreaon o he es

– Negave resul
The presence o one single colour line ("C" Conrol line) wihin he resul window indicaes
a negave resul.

– Posive resul
Boh lines, line T (Tes) and line C (Conrol) are visible.

– Invalid resul
I he conrol line does no appear in he resul window, he es is invalid. The direcons
may no have been ollowed correcly or he esmay have been deerioraed. The specimen
mus be reesed.

Limiatons and remarks

– I he background is red, oo much blood was applied: a weak line may be masked.
– Good sensiviy o deec P. falciparum and P. vivax, a bi lower or P. ovale and P. malariae.
– The es does no dierenae beween species.

Sorage

The ess should be sored beween 4 °C and 30 °C and mus no be rozen. Check he expiry
dae.
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Appendix 26. Crossmach procedure (le mehod)

The objecve o crossmaching blood unis is o veriy he compabiliy beween he red cells
o he blood o be ransused and he plasma o he recipien.

Crossmach is perormed in he laboraory jus beore releasing he blood uni (or wihin 3
days beore planned surgery, when he need or ransusion can be ancipaed).

When his es is perormed on le a room emperaure, i can deec naurally occurring
regular (an-A and an-B) and some irregular (an-Lewis a, an-P) agglunang anbodies.

Equipmen

– Whie, smooh le
– Plasc ube
– Auomac pipee (10-100 microlires)
– Pipee p
– Applicaor
– Manual or elecric cenriuge (o obain he recipien’s plasma rapidly)

Samples

– Recipien’s plasma rom EDTA ube (drawn < 3 days) AND
– Red cells rom he blood uni

Procedure

1. Mark he blood uni number and he recipien’s idencaon number on he le.

2. Mark he blood uni number on he plasc ube.

3. Cu he disal segmen o he blood uni ubing.

4. Empy he conens o he segmen ino he plasc ube: he segmen conains coagulaed
blood. Place a p on he pipee and exrac 20 microliers o ree red cells.

5. Deposi 20 microliers o red cells on he le.

6. Deposi 100 microliers o recipien’s plasma on he le, nex o he red cells.

7. Mix in a circle o 3 cm diameer wih an applicaor.

8. Rock he le genly, in a hree-direconal movemen, or 2 minues, while observing he
reacon.

Inerpreaon

– I here is no agglunaon: he crossmach is negave. The blood can be ransused o he
paen.

– I here is agglunaon: he crossmach is posive. This indicaes ha he blood uni is
incompable wih he recipien’s blood, i.e. he recipien has anbodies direced agains he
red cells rom he blood uni: his could provoke a haemolyc reacon. The blood canno be
ransused o he paen.
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Appendix 31. Blood reques and delivery orm

Blood reques orm

Paen’s Las name: Firs name: Sex: M/F

Age or dae o birh: Place o birh: Weigh:

File number: Ward: Bed n°:

Paen blood group: Hb: g/dL

Reason or ransusion: Malaria es resul:

Previous ransusions: No Yes Dae: ___ / ___ / _____

Uni number(s):

PRESCRIPTION Urgen*:

Planned ransusion: dae o surgery ___ / ___ / _____

Volume requesed: mL Type o componen:

Volume o be ransused: mL Dae: ___ / ___ / _____ Time:

Prescribing docor: Nurse:

Signaure: Signaure:

* Urgen i delivery < 1 hour

Blood delivery orm

N° o blood uni, ype o
componen, volume

Blood uni
group

Expiry dae Commens

1.

2.

3.

4.

5.

Prepared by: Signaure:

Dae: ___ / ___ / _____ Time:

Received by: Ward: Time:
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Appendix 32. Example omonhly daa collecon

Source of blood

No. of blood units %

Naonal/regional blood cenre

Oher exernal sources

Blood colleced wihin healh aciliy (inernal source)

Total 100

Type o blood
donaons

No. o donaons %

Direc

Replacemen

Volunary

Walking blood bank

Total 100

Donor selecon

No. of donors %

Eligible donors

Excluded donors by medical quesonnaire and exam.

Total 100

Blood dona-
ons colleced
within health
aciliy

No. donaons
collected

%

On single bags

On pena bags

Total 100

TTI screening

No. donaons
tested

No. posive
%

posive

HIV No.1

HIV No.2

Hepas B

Hepas C

Syphilis

Malaria

Blood use

No. o BU
transfused

%

Paediarics

Medicine

OB/Gyn

Operaon heaer

Surgery ward

Emergency room

Nurion

Oher wards

Unis delivered ouside he hospial

Total 100

Accidents
related to BT

No. o ABO incompabiliy accidens

No. o oher major ransusion reacons

No. ominor ransusion reacons

Moraliy
related to BT

No. o deahs due o BT adverse eecs

No. o deahs due o lack o blood

Qualiy o
transfusion
procedure
(paen les
reviewed)

No. o les reviewed during he hospial ransusion
commiee meeng

No. o les wih bedside vericaon card

No. o les wih pernen ransusion indicaons

No. o les wih correc ransusion monioring orm

Blood sock
managemen

No. o Blood Unis expired

No. o BU discarded due o cold chain ailure

Mean sock end o he week (over 4 or 5 weeks)

No. days o sock (mean sock / monhly consumpon
x 30)
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Appendix 33. Transusion module

KMEDMTRA01- MODULE, TRANSFUSION, 50
MODULE TRANSFUSION, 50

Thermosensitive: *CF
Justification Code: PM

SPECIFICATIONS SPÉCIFICATIONS
This module contains all the necessary equipment for 
sampling, testing and giving blood (transfuse).

Ce module contient tout le matériel nécessaire pour 
prélever, tester et donner du sang (transfuser).

The quantities are calculated for 50 transfusions. The 
module contains 150, 450 ml and penta (450ml + 4x100ml) 
blood bags.

Les quantités sont calculées pour 50 transfusions. Le 
module contient des poches à sang de 150, 450 ml et penta 
(450ml + 4x100ml).

(Cf Blood transfusion, MSF, 2010) (Cf Transfusion, MSF, 2010)

INSTRUCTIONS FOR USE CONSEILS D'UTILISATION
The transfusion module is divided in sub-modules. One of 
the sub-modules contains the equipment: haemoglobino-
meter, centrifuge and scale.

Le module transfusion est divisé en sous-modules. Un des 
sous-modules contient l’équipement: hémoglobinomètre, 
centrifugeuse et balance.

If you order several transfusion modules, you can ask to 
receive the equipment part only once!

Si vous commandez plusieurs modules transfusion, vous 
pouvez demander de ne recevoir la partie équipement 
qu’une seule fois!

The screening tests should not be performed on whole 
blood, except the malaria test: HRP-2/pan pLDH (SD 
Bioline).

Les tests de dépistage ne doivent pas être effectués sur 
sang total, à l'exception du test malaria: HRP-2/pan pLDH 
(SD Bioline).

CAUTION: heat sensitive item ! ATTENTION: produit sensible à la chaleur!
KMEDMTRA01B MUST be transported by COLD CHAIN with 
3 temperature monitors.

KMEDMTRA01B DOIT être transporté en CHAINE DE FROID 
avec 3 indicateurs de température.

KMEDMTRA01B: control with 3M card and Freeze-tag
*CF
Windows A, B, C, D white  => OK
Windows A, B blue  => OK
Windows C, D blue => PROBLEM!
Freeze tag displays 
"ALARM"

=> PROBLEM!

KMEDMTRA01B: contrôle avec carte 3M et Freeze-tag
*CF
Fenêtres A, B, C, D blanches => OK
Fenêtres A, B bleues => OK
Fenêtres C, D bleues => PROBLEME!
Freeze tag affiche “ALARM” => PROBLEME!

(Cf Introduction: Thermosensitive products) (Cf Introduction: Les produits thermosensibles)

 ■ Storage  ■ Conservation
• Keep refrigerated between 2º - 8º C. • Au réfrigérateur entre 2º - 8º C.
• Do not freeze! • Ne pas congeler!

Included in: KMEDKHAX3OP AMP, PART COMPLEMENT if electricity, compulsory
PMA, PARTIE COMPLEMENT si électricité, obligatoire

KMEDKHWE1CO WARD, PART medical equipment ward 20-40 beds compulsory
HOSPITALISATION, PARTIE équip.médical 20-40 lits obligatoire

MSF Code Composed of | Composé de Tot Qt

KMEDMTRA01A MODULE, TRANSFUSION, 50, part 1
MODULE TRANSFUSION, 50, partie 1 1

KMEDMTRA01B MODULE, TRANSFUSION, 50, part 2, cold chain
MODULE TRANSFUSION, 50, partie 2, chaine de froid 1

KMEDMTRA01E MODULE, TRANSFUSION, 50, part 3, equipment
MODULE TRANSFUSION, 50, partie 3, équipement 1

End of list

Médecins Sans Frontières Internal Document1
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MSF Code Detailed list of articles | Liste détaillée des articles Qt

KMEDMTRA01A MODULE, TRANSFUSION, 50, part 1
MODULE TRANSFUSION, 50, partie 1 1

ELABMARK1B- MARKER, permanent, black, fine point
MARQUEUR, permanent, noir, pointe fine 2

ELABPIATyR- (aut.pip.) TIP YELLOW, 2-200µl, rack (Eppdf)
(pip.aut.) EMBOUT JAUNE, 2-200µl, rack (Eppdf) 288

ELABTUBE12R (tube Ø 13/15 mm, 5 ml) RACK
(tube Ø 13/15 mm, 5 ml) PORTOIR 1

ELAEHAEC001 (HemoCue Hb 201+/301) CLEANER, 5pcs, HE139123
(HemoCue Hb 201+/301) NETTOYANT, 5pcs, HE139123 2

ELAEHAET305 (HemoCue Hb 301) MICROCUVETTE, s.u.
(HemoCue Hb 301) MICROCUVETTE, u.u. 200

EMEQTOUR1-- TOURNIQUET, elastic, 100 x 1.8 cm
GARROT élastique, 100 x 1,8 cm 1

PCOLMONI1CE MONITOR CARD cold chain (3M) English
CARTE DE CONTROLE chaîne de froid (3M) anglais 5

PCOLMONICSC MONITOR CARD refrigeration (Stop!Watch)
CARTE DE CONTROLE réfrigération (Stop!Watch) 1

PCOLMONIFFE FREEZING INDICATOR (Freeze-tag) electronic
INDICATEUR DE CONGELATION (Freeze-tag) électronique 5

SINSBABS1-- BLOOD BAG + sampling arm, single, CPDA1, 150 ml, s.u.
POCHE A SANG+ poche échantillon, unique, CPDA1, 150 ml, u.u. 20

SINSBABS4-- BLOOD BAG + sampling arm, single, CPDA1, 450 ml, s.u.
POCHE A SANG+ poche échantillon, unique, CPDA1, 450 ml, u.u. 20

SINSBABS4B4 BLOOD BAG + sampl. arm, Penta, CPDA1, 450 ml + 4x100ml, s.u.
POCHE A SANG + échant., Penta, CPDA1, 450 ml + 4 x 100 ml 10

SINSCONT2P- CONTAINER, sharps, 1 to 2 l, plastic
CONTAINER, récupération aiguilles 1 à 2 l, plastique 4

SINSSEBG1-- SET, BLOOD TRANSFUSION, with 200 µ filter, sterile, s.u.
TRANSFUSEUR, avec filtre 200 µ, stérile, u.u. 70

SMSUGLOE1M- GLOVE, EXAMINATION, latex, s.u. non sterile, medium
GANT D'EXAMEN, latex, u.u. non stérile, moyen 100

SSDTBLOC1-- BEDSIDE CONTROL CARD, ABO compatibility (Serafol)
CARTE CONTROLE AU LIT DU PATIENT compatibilité ABO (Serafol) 100

SSDTBLOC101 (bedside control card Serafol) ADHESIVE FOIL
(carte contrôle au lit du patient Serafol) FEUILLE ADHESIVE 100

SSDTBLOC102 (bedside control card Serafol) MIXING STICK, plastic
(carte contrôle au lit du patient Serafol) BATONNETS plast. 100

SSDTHBTE30T HEPATITIS B TEST HBsAg (SD Bioline), ser/pl/wb,1test 01FK10W
TEST HEPATITE B AgHBs (SD Bioline), sér/pl/st, 1test 01FK10W 120

SSDTHCTE25T2 HEPATITIS C TEST (SD Bioline), ser/pl/wb, 1 test 02FK16
TEST HEPATITE C (SD Bioline), sér/pl/st, 1 test 02FK16 100

SSDTHIVD10T HIV 1 + 2 TEST (Determine), ser/pl/wb, 1 test 7D2343
TEST VIH 1 + 2 (Determine), sér/pl/st, 1 test 7D2343 100

SSDTHIVS20T HIV 1 + 2 TEST (STAT-PAK), ser/pl/wb, 1 test, 60-9500-0
TEST VIH 1 + 2 (STAT-PAK), sér/pl/st, 1 test, 60-9500-0 100

SSDTMALP25T MALARIA HRP-2/pan pLDH TEST (SD Bioline), wb,1 test 05FK60
TEST MALARIA HRP-2/pan pLDH (SD Bioline), st,1 test 05FK60 125

SSDTSyPT30T SYPHILIS TEST (SD Bioline 3.0), ser/pl/wb, 1 test 06FK10
TEST SYPHILIS (SD Bioline 3.0), sér/pl/st, 1 test 06FK10 120

STSSBSVT5E- (blds.syst.) TUBE, VACUUM, plastic, K2EDTA, 4ml, purple
(s.prél.sang.) TUBE SOUS VIDE, plastique, K2EDTA, 4ml, mauve 150

STSSBSVVH1- (blds. syst.) HOLDER for VACUUM TUBE with needle ejector
(s.prél.sang.) CORPS PORTE TUBE avec éjecteur d'aiguille 10

STSSBSVVN21 (blds.syst.) NEEDLE, sterile, 21G (Vacutainer)
(s.prél.sang) AIGUILLE, stérile, 21G (Vacutainer) 100

STSSLANCSAM2 SAFETY LANCET, medium flow, needle 21G x 1.8mm, green, s.u.
LANCETTE DE SECURITE débit moyen, aig.21Gx1,8mm, vert, u.u. 100

KMEDMTRA01B MODULE, TRANSFUSION, 50, part 2, cold chain
MODULE TRANSFUSION, 50, partie 2, chaine de froid 1

ELAEHAET301 (HemoCue Hb 301) CONTROL SOLUTION, kit 3 x 2 bottles
(HemoCue Hb 301) SOLUTION DE CONTROLE, kit 3 x 2 flacons 1

Médecins Sans Frontières Internal Document 2
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MSF Code Detailed list of articles | Liste détaillée des articles Qt

SSDTBLOG1A- BLOOD GROUPING TEST, anti A (Lorne), 10 ml, dropper bot.
TEST GROUPE SANGUIN, anti A (Lorne), 10 ml, fl. compte-gtt 2

SSDTBLOG1AB BLOOD GROUPING TEST, anti AB (Lorne), 10 ml, dropper bot.
TEST GROUPE SANGUIN, anti AB (Lorne), 10 ml, fl. compte-gtt 2

SSDTBLOG1B- BLOOD GROUPING TEST, anti B (Lorne), 10 ml, dropper bot.
TEST GROUPE SANGUIN, anti B (Lorne), 10 ml, fl. compte-gtt 2

SSDTBLOG1C- RH NEGATIVE CONTROL (Lorne),monoclonal antibodies, 10ml, bot
RH CONTROLE NEGATIF (Lorne),anticorps monoclonaux, 10ml, fl. 2

SSDTBLOG1D- BLOOD GROUPING TEST, RHESUS anti D (Lorne), 10 ml, drop.bot.
TEST GROUPE SANGUIN, RHESUS anti D (Lorne), 10 ml, fl. 2

SSDTHIVS201 (test HIV 1+2 Stat-Pak) CONTROLS 3 x 0.25 ml, 60-9549-0
(test VIH 1+2 Stat-Pak) CONTROLES 3 x 0,25 ml, 60-9549-0 1

KMEDMTRA01E MODULE, TRANSFUSION, 50, part 3, equipment
MODULE TRANSFUSION, 50, partie 3, équipement 1

EANTSCAL3A- SCALE, mechanical, adult 0-150 kg, grad. 500 g
BALANCE mécanique, adulte 0-150 kg, grad. 500 g 1

ELABPIAA0100 PIPETTE, AUTOMATIC, adjustable vol. 10-100 µl (Eppendorf)
PIPETTE AUTOMATIQUE, vol. réglable 10-100 µl (Eppendorf) 1

ELABTILE1-- TILE, blood grouping, white and smooth
CARREAU DE CERAMIQUE, groupage sanguin, blanc et lisse 10

ELABTILE5-- PLATE, blood grouping, smooth, with 5 cavities
PLAQUE, groupage sanguin, lisse, avec 5 cavités 2

ELABTIME1E- TIMER, electronic
MINUTEUR électronique 1

ELAECENE1M- CENTRIFUGE, hand-operated for 4 tubes 15 ml
CENTRIFUGEUSE, manuelle pour 4 tubes 15 ml 1

ELAEHAEE3-- HAEMOGLOBIN PHOTOMETER (HemoCue Hb 301) tropicalized
PHOTOMETRE HEMOGLOBINE (HemoCue Hb 301), tropicalisé 1

ELAESCAE5-- SCALE, electronic for blood bank (Kern), 0 - 2200 g, 1 g
BALANCE électronique banque de sang (Kern), 0 - 2200 g, 1 g 1

EMEQCUFF5-- PRESSURE CUFF, for pouch 500/1000 ml
MANCHETTE A PRESSION, pour poche 500/1000 ml 1

EMEQGLAS1P- GLASSES, PROTECTIVE, plastic
LUNETTES DE PROTECTION, plastique 2

EMEQSPHy1A- SPHYGMOMANOMETER, one-hand manometer, velcro, adult
SPHYGMOMANOMETRE, manopoire, velcro, adulte 1

EMEQSTET1-- STETHOSCOPE, single head, adult diaphragme
STETHOSCOPE, simple, diaphragme adulte 1

L002TRFM01E-P Blood transfusion + CD-Rom
Blood transfusion + CD-Rom 1

L002TRFM01F-P Transfusion + CD-Rom
Transfusion + CD-Rom 1

End of list

MSF Code Related Articles | Articles apparentés Tpe Relation

ELABFOBB1-- TUBE STRIPPER, for blood bag tubing, manual
PINCE A REFOULER, pour tubulure poche à sang, manuelle is Related to

ELABPLSS1-- PLASMA SEPARATION STAND, manual
PRESSE A PLASMA, manuelle is Related to

ELAEBBRE3-- BLOOD BANK REFRIGERATOR (MB3000G), 230V, 100 bags 450ml
REFRIGERATEUR BANQUE DE SANG (MB3000G), 230V,100poches 450ml is Related to

ELAEBBRE8-- BLOOD BANK REFRIGERATOR (GBR50AC), 230V, 42bags 450ml
REFRIGERATEUR BANQUE DE SANG (GBR50AC), 230V,42poches 450ml is Related to

ELAEBDRE2-- BLOOD COLLECTION MONITOR, 230V (Hemotek2)
AGITATEUR DON DE SANG, 230V (Hemotek2) is Related to

ELAECENE9-- CENTRIFUGE, electrical (Hettich EBA 200), 8 tubes, 230V
CENTRIFUGEUSE électrique (Hettich EBA 200), 8 tubes, 230V is Related to

ELAESEAE1-- BLOOD BAG TUBE SEALER (Delcon HemoWeld T), 115-230V
SOUDEUSE de TUBULURE POCHE SANG (Delcon HemoWeld T),115-230V is Related to

SINSCONT1R- REUSABLE SHARPS CONTAINER (RSC), 1.2 litre
CONTAINER REUTILISABLE POUR OBJETS TRANCHANTS, 1,2 litre is Related to

End of list

Médecins Sans Frontières Internal Document3
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Appendix 34. Blood bags

Presenaon

– 150 mL single bag conaining 21 mL o CPDA1 (ancoagulan-preservave soluon)
– 250 mL single bag conaining 35 mL o CPDA1
– 450 mL single bag conaining 63 mL o CPDA1
– 450 mL bag conaining 63 mL o CPDA1, aached o a se o our 100 mL saellie bags ha
do no conain CPDA1 ( called “pena-bag”)

Bags are packed in an aluminium oil pack. The number o bags per pack depends on he
ype o bags. Each bag is individually packed in a proecve pouch. Follow manuacurer’s
insrucons or maximum shel lie afer opening he aluminium pack.

Inspecon

– Prior o collecon, inspec he bag or any abnormaliy or damage.
– Discard he blood bag i:
• I is damaged (leak, air, ec.).
• I conains a whie precipiae or he ancoagulan soluon is cloudy.
• There is any brown deposi in he ubing.

Sorage

– A room emperaure, proeced rom ligh and reezing.
– Avoid prolonged exposure o emperaure > 40 °C.

Insrucons or use

– Remove blood bag rom is proecve pouch jus beore use.
– Do no remove ancoagulan rom a blood bag.
• Do no le air in a he beginning nor a he end o blood collecon.
• Do no ll parally a blood bag.
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Appendix 36.1. Fridge-ag®2 wih exernal sensor in a
glycol vial

Fridge-ag® 2
wih exernal sensor (PCOLMONITF2B)
in a glycol vial (PCOLMONIEF2)

Descripon

In a rerigeraor or blood sorage, he emperaure daa logger Fridge-ag®2, wih an exernal
sensor placed in a glycol vial, displays he inside emperaure o he rerigeraor wihou
opening he door and records emperaures over he las 30 days. A visual alarm ashes when
he emperaure alls ouside he se range.

The sensor placed in a leak-proo vial o glycol records he emperaure o a viscous liquid
similar o blood. The measured emperaure is hereore insensive o he shor emperaure
variaons o he air when opening he ridge door.

Insallaon

1. Acvaon and setng o dae, me and emperaure in °C orma. This is done by he local
logiscian or biomed engineer.

2. Pre-se o he duraon o lower and upper alarms limis o 15 minues: he alarm will
acvae only afer 15 minues ouside he desired emperaure range.

3. Pre-se o he emperaure alarm rigger:
a. Lower alarm : + 2 °C
b. Upper alarm : + 6 °C

4. Connec he cable o he reader.
5. Fix he reader on he wall behind he rerigeraor or a ches rerigeraor, or on he side o

a vercal blood rerigeraor, a eye level or easy reading.
The reader shouldbe removable inorder obeable odownload he30 lasday emperaures
using he USB cable locaed a he op o he reader.

Use

Place he glycol vial wih he sensor inside he blood rerigeraor a upper baske level, eiher
beween cooled blood bags, or hung beween he upper baskes.

Remarks

– Ensure he glycol vial is no in conacwih any reshly colleced blood (which is no ye ully
rerigeraed) or he rerigeraor sides or is no close o he boom o he rerigeraor.

– The emperaure displayed by he Fridge-ag®2 reader may be dieren rom ha
displayed a he ron boom righ o he rerigeraor by up o 1 °C. The buil-in sensor
o he MB 3000 G is locaed lower and close o he wall o he rerigeraor and displays a
“calculaed” emperaure, no he real emperaure inside he rerigeraor. Take ino accoun
he emperaure displayed by he Fridge-ag®2.
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Appendix 36.2. Freezing indicaor device (Freeze-ag®)

Freeze-ag® is a reezing indicaor placed in every rerigeraor or cold box conaining blood
ha shows i blood kep in he cold chain has been exposed o reezing emperaures.

Insrucons or use

– Beore reading, mainain he Freeze-ag® a a emperaure above 0 °C or a leas 2 minues.

– Read he resul:

The blood was never exposed o a emperaure below 0 °C. = OK

The blood was exposed o a emperaure below 0 °C or
longer han 1 hour.

= ALARM

I he display remains blank, mainain he Freeze-ag® a room emperaure and wai a leas
2 more minues. I he display remains blank, check expiry dae.

– Once he alarm has been acvaed, he device canno be re-used.

Sorage

Freeze-ag® mus no be sored below 4 °C.

Saey measures

The Freeze-ag® conains a lihium baery: do no open or desroy he case o he
Freeze-ag®; do no incinerae.
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Glossary

Alloangen: an angen presen only in some individuals ha promps he generaon o
specic anbodies when inroduced in individuals who do no express his angen.

Alloanbodies: specic anbodies generaed afer he inroducon o an alloangen.

Anbodies:

– Naurally occurring antbodies: are presen in individuals wih no previous exposure o
ransusion or pregnancy. They are IgM class anbodies ha are able o acvae complemen
and hereore lyse red cells in he blood sream. In ransusion, naurally occurring anbodies
reer o an-A and an-B, as well as an-Lewis and an-P. They have agglunang properes
in viro a room emperaure.

– Acquired (or immune) antbodies: are presen in individuals afer exposure o ransusion or
pregnancy. They are IgG class anbodies, usually unable o acvae complemen (previously
described as incomplee anbodies) and hereore rarely cause inravascular haemolysis. To
deec hem, specic laboraory procedures are required, such as incubaon a 37°C, use o
albumin, enzymes, anglobulin and low ionic srengh soluon. Acquired anbodies include
an-Rhesus, an-Kell, an-Duy, an-Kidd and anbodies o oher blood groups sysems
and immune an-A and an-B anbodies.

– Regular antbodies: anbodies ha are consisenly ound in all individuals lacking he
corresponding angen (e.g. naurally occurring an-A and an-B).

– Irregular antbodies: anbodies ha are no consisenly ound in all individuals lacking he
corresponding angen. They are eiher naurally occurring (such as an-Lewis, an-P) or
acquired afer ransusion or pregnancy.

Angen: a oreign subsance ha eners he body and promps an immune response, including
he generaon o specic anbodies.

Bach esng: a laboraory procedure in which one given es is carried ou simulaneously on
several specimens.

Dangerous O donors: groupO donors who carry acquired IgG class an-A and an-B anbodies
o high er ha can induce delayed haemolysis i heir blood is ransused o non-O recipiens.

Fresh whole blood: blood ha has been drawn less han 4 hours prior o use and has no been
rerigeraed. Plaeles and labile clotng acor uncons are ully preserved.

Haemolysins: red cell anbodies causing haemolysis. They usually reer o hyper-immune
an-A and an-B anbodies o dangerous O donors.

Packed red blood cells (PRBC): blood wih a minimum o residual plasma. PRBC are prepared
by cenriugaon (or, i no easible, by sedimenaon or a leas 24 hours).
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Qualied blood uni: a blood donaon
– Wih he correc blood/ancoagulan rao,
– Thahasundergoneall pre-ransusion ess (immuno-haemaological ess andTTImarkers),
– Appropriaely sealed, wih a minimum o 3 segmens on he giving line,
– Is correcly labelled,
– And has been sored a he righ emperaure.
A qualied blood uni is suiable or ransusion. This denion applies also o he componens
issued rom such a donaon.

Window period: he me period beween inecon and he developmen o deecable
markers o inecon.
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