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Preface

This guideline is inended or healh proessionals and suppor sa involved in supplying,
delivering and adminisering blood in resource-limied healh acilies.

I provides praccal answers o he main quesons and problems aced by sa, drawing on
recommendaons issued by reerence organizaons such as he World Healh Organizaon
and he eld experience o Médecins Sans Fronères. However, mos counries have a
blood ransusion policy and naonal recommendaons should be aken ino accoun when
implemenng blood ransusion acvies.

Blood reers o whole blood and packed red blood cells. Fresh rozen plasma and plaele
concenraes are somemes supplied by Naonal Blood Services. Oher blood componens
ha are rarely available, such as cryoprecipiaes or specic coagulaons acors are no
discussed.

The guideline is divided ino our chapers:
– Blood ransusion saey (Chaper 1)
– From donor o qualied blood uni or ransusion (Chaper 2)
– Blood ransusion process (Chaper 3)
– Setng up and managing blood ransusion acvies (Chaper 4)

Furhermore various praccal ools, such as sandard operang procedures and examples o
orms and regisers, are presened in he appendices.

This guideline addresses he precauons required o ensure donor, recipien and sa saey.
Oher echniques, such as deecon o irregular anbodies, sensive crossmach procedures,
deerminaon o Rhesus and Kell phenoypes or leukolraon, exis. Being unavailable in
remoe heah acilies –hus no developed in his manual– hese echniques should be used
when available.

The auhors would be graeul or any commens o ensure ha his manual connues o
evolve and remains responsive o he realiy o he eld.

Commens are o be addressed o he laboraory reeren o your MSF operaonal secon.
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1. Inroducon

Transusion is an essenal componen o he managemen o lie-hreaening condions such
as decompensaed anaemia or major haemorrhage.

Transusion always carries risks or he recipien, relaed eiher o he ransused blood isel or
o he paen’s underlying condion. In his chaper, hese risks are classied ino 3 caegories:
immunological risks, inecous risks and oher (non-immunological, non- inecous) risks.

In order o reduce as ar as possible he poenal complicaons o ransusion, specic
precauons have o be aken when selecng donors and collecng, esng, processing and
adminisering blood:
– Donor selecon is essenal o reduce inecous risks.
– ABO Rhesus D grouping and compabiliy esng are mandaory.
– Blood mus be sysemacally screened or ransusion ransmissible inecons (TTI).
Screening or HIV 1 and 2, hepas B, hepas C and syphilis is mandaory, even in an
emergency.

– Donors and recipiens inormaon mus be correcly recorded.
– Blood donaons and qualied blood unis mus be correcly labelled and recorded.
– Paens mus be closely moniored by rained sa during and afer ransusion.

Despie hese precauons, ransusion is never oally risk-ree. However, imay be derimenal
o he paen o avoid ransusion when i is indicaed. Thus, i is he physician’s responsibiliy
o evaluae he poenal risks and benes o ransusion or each paen. Following clear
indicaons or ransusion helps preven unnecessary ransusions. Transusion, when
indicaed, should be carried ou wihou delay.

Transusion saey is no limied o he above precauons. In addion, imus be ensured ha:
– Transusion is eecve, i.e. he ransused blood has he required qualies o resore he
paen’s oxygen carrying capaciy.

– All eecve means o reduce or compensae blood loss (e.g. sop bleeding wih mechanical
means such as compression, uid resusciaon, ranexamic acid in rauma or pos-parum
haemorrhage) are available a all mes and used when indicaed.

– Blood is used raonally o ensure ha i will be available when needed. Unnecessary
ransusions may cause a shorage o blood or paens in real need.

– Medical and cold chain equipmen, consumable iems and qualiy laboraory reagens
are available o ensure ha each sep o he ransusion saey chain will be correcly
implemened.

As ransusion o sae blood is a complex procedure, and blood a scarce resource, all upsream
measures o reduce blood needs should be implemened (e.g. early managemen o anaemia,
severe malaria, rauma and complicaed pregnancies).
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2. Immunological risks

2.1 Immediae immune reacons (< 24 h)

2.1.1 Allergic reacons

Abou 2% o ransusions are complicaed by mild allergic reacons. However, rare bu severe
anaphylacc reacons may occur.

2.1.2 Non-haemolyc ebrile ransusion reacon (NHFTR)

Leukocyes in ransused bloodmay be argeed by he recipien’s an-HLA anbodies acquired
as a resul o previous ransusions or pregnancies. Lysed leukocyes release pyrogens resulng
in a ebrile reacona.

2.1.3 Acue inravascular haemolyc ransusion reacon

Acue inravascular haemolyc reacon occurs when ransused red cells encouner naural
regular IgM anbodies in he recipien’s blood. The angen-anbody reacon riggers he
inra-vascular lysis o ransused red cells. This is a severe poenally lie-hreaening reacon.
I may be associaed wih disseminaed inravascular coagulopahy (DIC). The released
haemoglobin can cause acue renal ailure.
Nineyperceno immediaeacue inravascularhaemolyc reaconsarecausedby ransusion
o ABO incompable blood resulng rom human error. The remaining en percen are due o
irregular naural anbodies rom oher blood group sysems (e.g. Lewis, P).

2.1.4 Transusion-relaed acue lung injury (TRALI)

TRALI isararebpos-ransusionacuerespiraorydisresssyndrome.TRALI is ypicallyassociaed
wih plasma producs such as resh rozen plasma. However, i can occur in recipiens owhole
blood and packed red blood cells (PRBC) due o he residual plasma presen in PRBC unis.

2.2 Delayed immune reacons

2.2.1 Exravascular haemolysis

Exravascular haemolysis occurs when red cells are rapped and lysed in he spleen. This
haemolysis is due o:
– The recipien’s acquired anbodies oRhesus, Kell, Duy or Kidd. In his even, he ransused
red cells are haemolysed.

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

Exravascular haemolysis occurs 5 o 10 days afer ransusion.

a Leukolraon, when available, reduces he requency o NHFTR.

b Esmaed a 1:5000 ransusions, 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 anbodies, called
haemolysins. These haemolysins, when highly concenraed, may induce haemolyc reacon afer he
ransusion o only one uni o ABO compable, non-idencal blood (Chaper 1, Secon 3.1).



Chaper 1: Blood ransusion saey

11

2.2.2 Post-transfusion purpura

An-plaele alloanbodies developed by mulparous recipiens desroy boh he ransused
plaeles and he recipien’s plaeles.
Pos-ransusion purpura develops wihin 5 o 12 days afer ransusion. This condion is rarely
lie-hreaening.

2.2.3 Graf-versus-hos disease

Graf-versus-hosdiseases (GVHD) canoccur in neonaes and in severely immune compromised
paens. The T-lymphocyes in he ransused blood rejec he recipien’s ssues. GVHD is rare
bu aal in hal o all cases. The acue orm (5 o 8 days pos-ransusion) is always serious. The
chronic orm (3 o 4 weeks pos-ransusion) may be reversible over a 4 o 6 week period. The
risk o GVHDd is higher in inra-amily donaons, especially in moher-o-child ransusions. In
he even o direc blood donaon, or neonaes and severely immune compromised paens,
blood rom a non-amily donor or blood rom a more disan relave han he moher (e.g.
aun or uncle) is preerred whenever possible.

2.2.4 Alloimmunisaon

As here are many dieren eryhrocye, leukocye and plaele angens, i is impossible o
ransuse immunologically idencal blood. Transused blood ineviably inroduces angens
ha are oreign o he recipien. These angens are called alloangens. An alloangen
promps an immune response, including he producon o specic anbodies o eliminae
his alloangen. This phenomenon is alloimmunisaon.

Alloimmunisaon agains red cells reers o he developmen o specic blood group
anbodies afer he inroducon o red cell angens ino a recipienwho lacks hese angens.
In ransusion pracce, he mos imporan alloangens are hose o ABO, Rhesus, Kell, Duy
and Kidd blood group sysems, as hey are he mos immunogenic.

Alloimmunisaon agains leukocyes and plaeles may also occur hrough he developmen
o an-HLA anbodies or specic an-plaele anbodies. This ype o alloimmunisaon is
relavely common in mul-ransused paens and mulparous women.

The clinical signicance o alloimmunisaon depends on he ype and quany o angens
inroduced, he raeo heir inroducon, and he recipien’s prole: sex (higher risk inwomen),
immune saus (higher risk in immune compeen paens), and associaed pahology (e.g.
auoimmune disease).

Alloimmunisaonmaycomplicaepossible uure ransusionsand/orpregnancies in recipiens.
Prescripon o “phenoyped blood”, erminology commonly used or ull Rhesus and Kell group
deerminaon, is he means o prevenmos alloimmunisaons in mul-ransused paens.

d Irradiang he blood is he only way o eecvely preven GVHD. Leukolraon, when available, may reduce
he severiy o he reacon.
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3. Blood groups and compabiliy

An individual’s blood group is dened by he presence o an angen on he red cell membrane.
Individuals who possess he same angen belong o he same blood group.

Individuals who do no express a given angen may carry specic anbodies agains he
angen. I he angen is inroduced by blood ransusion ino such a recipien, hen mild or
severe haemolysis may occur. This denes blood incompabiliy.

Paens o be ransused mus only receive compable blood, i.e. blood hawill no carry he
risk o haemolyc ransusion reacons.

Tesng he wo mos imporan groups –ABO and Rhesus– or compabiliy is mandaory.

3.1 ABO sysem

The ABO blood group is dened by he presence or absence o A and/or B angens on he
red cell surace. When eiher or boh are absen rom he red cell surace, he corresponding
anbody(ies) is (are) presen in he plasmaa.

Individuals o group A have A angen on heir red cell membranes and naurally occurring
an-B anbodies in heir plasma.

Individuals o group B have B angen on heir red cell membranes and naurally occurring
an-A anbodies in heir plasma.

Individuals o group O have neiher A angen nor B angen on heir red cell membranes and
naurally occurring an-A and an-B anbodies in heir plasma.

Individuals o group AB have A and B angens on heir red cell membranes and no naurally
occurring an-A nor an-B anbodies in heir plasma.

ABO incompabiliy reacons occur when he recipien’s naurally occurring anbodies
desroy he ransused red cells ha express he corresponding angen.

Individuals o group A may receive group A (idencal) or group O (compable) blood,
mus not receive group B nor group AB (incompable) blood.

Individuals o group B may receive group B (idencal) or group O (compable) blood,
mus not receive group A nor group AB (incompable) blood.

Individuals o group O may receive only group O (idencal) blood,
mus not receive group A nor group B nor group AB (incompable)
blood.

Individuals o group AB may receive group AB (idencal), or group A, or group B, or group O
(compable) blood.

Thus, he rule is:

Transuse only ABO compable blood
AND

Preer ABO idencal blood

a Excep in children under 3 monhs (because hey have no ye developed naural anbodies).
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Table 1.1 - ABO compabiliy rules or whole blood and red cells ransusion

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 ransusion o group O blood o
any A, B or AB recipien is possible and will no induce acue ABO incompabiliy accidens.
However, some donors may carry acquired an A or an B haemolysins o high er, which can
induce delayed haemolysis when ransused o A, B or AB recipiens. These donors are called
“dangerous O donors”. In he absence o deecon o haemolysins o ideny hese dangerous
O donors, i is preerable o ransuse he leas possible amoun o non-ABO idencal plasma
when i is no possible o ransuse ABO idencal blood.

Transusing O blood o non-O recipiensmus no be roune pracce and should be considered
only when ABO idencal blood is no available. In his even, preerably ransuse packed red
blood cells or he leas amoun o plasma possible.

3.2 Rhesus sysem

The Rhesus sysem (Rh) is he second mos imporan sysem o consider when ransusing
paens. I is made up o 5 main angens: RH1 (D), RH2 (C), RH3 (E), RH4 (c), RH5 (e).

Angen D is he mos immunogenic angen o he Rhesus sysem. The presence o angen
D denes Rhesus posive individuals. The absence o angen D denes Rhesus negave
individuals.

There are no naurally occurring Rhesus anbodies. These anbodies are always acquired
hrough ransusion or during pregnancy and are developed by individuals who do no express
he corresponding angen (i.e. an Rh D negave paenmay develop an-D anbodies).

Incompabiliy reacons occur when he recipien’s acquired an-D anbodies desroy he
Rh D posive ransused red cells. Rhesus anbodies ofen cause mild or moderae delayed
haemolysis, bu rarely severe acue haemolyc reaconsb.

The rule is:

Preer Rhesus D idencal ransusion

b Rhesus anbodies can only be deeced wih laboraory screening and idencaon echniques ha are
complex o implemen.
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I Rhesus D idencal blood is no available:

Rh D negave blood o Rh D posive recipiens
Rh D negave blood may be ransused o Rh D posive recipiens wihou immunological
consequences, bu only as second choice, since Rh D negave blood is rare and should be kep
or Rh D negave recipiens.

Rh D posive blood o Rh D negave recipiens
Under exceponal circumsances (absolue emergency), RhD posive bloodmay be ransused
o Rh D negave recipiens:
– There will be no immediae ransusion reacon in Rh D negave men and nulliparous
women who have never been ransused.

– Incompabiliy reaconsmayoccur i he recipienhas developed acquired an-D anbodies
hrough previous ransusion or pregnancy. Since he simple crossmach mehod canno
deec an-D anbodies in he recipien, he risk o immediae ransusion reacon and
ineecve ransusion is unpredicable.

Thereore, he decision o ransuse Rh D posive blood o Rh D negave paens mus be a
well-considered medical decision, aking ino accoun no only he immediae risks bu also
he poenal consequences:
1. The recipien has a high likelihood (80% risk) o developing an-D anbodies afer a

ransusionwih an incompable Rh D blood uni: any uure ransusions wih Rh D posive
blood may cause adverse evens.

2. Rh D negavewomen are likely o experience obserical complicaons i hey subsequenly
conceive Rh D posive children.

Table 1.2 - Rhesus compabiliy rules or whole blood and red cells ransusion

Recipien’s Rhesus
Blood uni Rhesus

1st choice 2nd choice

Rh D posive Rh D posive Rh D negave

Rh D negave Rh D negave See above

Notes:

– I is poinless o adminiser an-D immunoglobulin o preven an-D alloimmunisaon o
an Rh D negave paen who has been ransused wih Rh D posive blood. High doses o
an-D immunoglobulin would be required o achieve eecve prevenon, and hese could
even desroy he ransused Rh D posive red cells.

– Respecng Rh D compabiliy rules does no exclude incompabiliy reacons due o oher
Rhesus angens. The our oher main Rhesus angens: C, c, E and e are immunogenic, wih
c and E he mos immunogenic. In he even o repeaed ransusions i may be imporan
o respec compabiliy wih hese angens and provide phenoyped Rhesus compable
blood. In his even blood yping o he donor and recipien mus be carried ou or he
4 ansera (an-C, an-c, an E and an e).
Like an-RhDanbodies, an-RhC, an-Rh c, an-Rh E andan-Rh e anbodies are acquired,
and undeecable by he simple crossmach mehod. However, alloimmunisaon caused by
Rhesus C, c, E and e angens is usually no o clinical signicance, excep in mul-ransused
paens.
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3.3 Oher blood group sysems

Kell, Duy and Kidd sysems may be associaed wih severe ransusion reacons bu canno
be esed in conexs wih limied resources.

3.3.1 Kell sysem

The Kell sysem consiss o 2 main angens: KEL 1 (K), KEL 2 (Cellano).

The angen KEL 1 is a rare, very immunogenic angen. The presence o angen KEL 1 denes
Kell posive individuals. The absence o angen KEL 1 denes Kell negave individuals. Kell
anbodies are acquired and ound among mul-ransused paens and mulparous women.

An-KEL 1 anbodies are responsible or haemolyc reacons, ofen mild and delayed.
Since simple crossmaching canno deec he recipien’s an-KEL 1 anbodies, he risk o
ransusion reacon is unpredicable.

3.3.2 Duy, Kidd and oher sysems

The Duy sysem consiss o 2 main angens: FY1 (Fya) and FY2 (Fyb).
The Kidd sysem consiss o 2 angens: JK1 (Jka) and JK2 (Jkb).

An-Duy and an-Kidd are rare, acquired anbodies ound among mul-ransused paens
and mulparous women.

An-Duy and an-Kidd anbodies may be responsible or very severe haemolyc reacons.
Since simple crossmach procedures canno deec hese anbodies in he recipien, he risk
o severe, bu rare, ransusion reacon is unpredicable.

3.4 Specic case o children under 4 monhs

Maernal IgG anbodies cross he placena o he oeus. I hemoher carries IgG an-red cell
anbodies, hese will be presen in he child unl hey reach 4 monhs. This implies:

1. Transused red blood cells mus be compable wih he child’s and moher’s ABO blood
group.

2. I an irregular anbody es has been carried ou on he moher’s blood (which is unlikely in
resource limied setngs) and he resul is posive, he ransused red blood cells mus be
compable wih he moher’s anbodies.

3. I an irregular anbody es has no been carried ou on he moher’s blood, he ransused
red blood cells mus be compable wih he moher’s Rhesus phenoype, a leas he Rh D
angen.

Example: in he case o an O Rh D negave moher and an A Rh D posive child, ransuse O Rh
D negave blood o he child (Chaper 3, Secon 2.5.2).

3.5 Blood grouping and crossmach

3.5.1 ABO and Rh D grouping

Deerminaon o ABO and Rh D groups (Appendix 16) is absoluely mandaory o ensure ABO
and Rh D compabiliy, bu does no exclude incompabiliy reacons relaed o oher non-
esed sysems.
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3.5.2 Crossmaching

Crossmaching is a means o reduce immunological complicaons. I is a laboraory procedure
ha predics i angen-anbody conic will occur during ransusion o a given blood uni.
The echnique consiss in placing he recipien’s plasma in conac wih he red cells o be
ransused. A negave crossmached blood unimeans ha here are no deecable anbodies
in he recipien’s plasma hamay immediaely desroy he red cells o be ransused.

Simple crossmatch method - Tile method (Appendix 26)

This aims o deec incompabiliy beween he paen’s plasma and he red cells rom he
blood uni, due o agglunang anbodies such as naurally occurring anbodies (an-A,
an-B) and also rom oher sysems anbodies (an-Lewis a, an-P).

Other crossmatch methods

Women who have been pregnan and/or previously ransused paens should be argeed
or more sensive crossmach procedures (a 37 °C, in low ionic srengh soluons, es wih
anglobulin, gelmehods) o deec non-agglunang anbodies including an-Rhesus, an-K,
an-Duy and an-Kidd. These echniques may be available in some setngs bu, in general,
are complex o implemen.

The rule is:

Transuse only negave crossmached blood unis
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4. Inecous risks

Many pahogens presen in donaed blood can be ransmied o he recipien. In mos cases,
he recipien is ineced by receiving blood rom an ineced donor. These are ransusion
ransmied inecons (TTI). The donor selecon process (quesonnaire and clinical
examinaon, see Chaper 2, Secon 3.2 and Secon 3.3) and he roune screening o blood or
inecon markers can eliminae he vas majoriy o ineced donaons. The inecons which
blood donors/donaons should be sysemacally screened or are HIV, hepas B and C and
syphilis. However, despie hese precauons, a residual risk o ransusing ineced blood (e.g.
human error, window period, es perormances, non-screened inecons) persiss.

4.1 Bacerial inecons

Bacerial inecons may resul rom:
– Conaminaon o blood during collecon (error in asepsis is he mos common case).
– Transusion o blood rom an ineced donor ha is asympomac a he me o blood
donaon.

– Bacerial growh in he blood beween collecon and ransusion (mainly or plaele
concenraes because hey are sored up o 5 days a 22 °C).

The severiy o ransusion-acquired bacerial inecon depends on he recipien’s underlying
condion, he ype o baceria, and he bacerial load, and may be lie- hreaening.

4.1.1 Sepc complicaons

Baceria ound in blood unis may be Gram-posive (e.g. S. epidermidis) or Gram- negave
(e.g. Klebsiella, Acinetobacter, P. aeruginosa, Y. enerolitca: he wo laer are capable o
mulplying beween +2 °C and +8 °C). Gram negave baceria are considered o cause he
mos severe sepc complicaons, including sepc shock.

To preven sepc complicaons, ake measures o avoid conaminaon o blood during
collecon and o preven bacerial prolieraon in he blood unia:
– Collec blood in a clean area, respecng hand hygiene and rigorous skin disinecon
echniques.

– Collec blood using blood bags wih a diversion pouch (he rs 35 mL o blood colleced are
no ransused as hey are he mos likely o conain skin baceria).

– Allow blood o si or 2 o 4 hours beween blood collecon and rerigeraon, i he
emperaure can be kep beween +18 °C and +24 °C. This enables whie blood cells o carry
ou heir bacericidal eec (see Appendix 11).

– Mainain and closely monior he sorage emperaure o blood unis.
– Sar ransusion wihin 30 minues o removing he blood uni rom he cold chain.
– Adminiser each blood uni wihin 4 hours maximum.

4.1.2 Syphilis

I is compulsory o rounely screen blood or syphilis (Treponema pallidum)1.

a Addional mehods o reduce bacerial conaminaon exis, such as pre-sorage leukocye depleon lraon,
bu are rarely available in resource-limied setngs.
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4.2 Viral inecons

4.2.1 Human immunodeciency virus (HIV)

Eighy o one hundred percen o recipiens ransused wih HIV-posive blood are laer
ound o be HIV ineced, regardless o age, sex and ype o componen ransused. Thereore,
screening blood or HIV is compulsory2,3.

4.2.2 Hepas B virus

The risk o hepas B virus (HBV) ransmission is very high and varies according o he sage o
inecon in he donor. Screening donaed blood or HBV surace Ag is mandaory.
In addion, i is recommended o oer hepas B vaccinaonb o paens likely o receive
repeaed ransusions4.

4.2.3 Hepas C virus

Hepas C virus (HCV) can cause severe lie-liming liver disease. Screening donaed blood or
HCV is compulsory.

4.2.4 Oher ransusion-ransmissible viruses

Donaed blood may also be screened or Human T- cell lymphoropic virus 1/2 (HTLV 1/2) and
cyomegalovirus (CMV), depending on he conex:
– In endemic areas, such as he Caribbean, blood is rounely screened or HTLV 1/2 by naonal
blood ransusion services, using ELISA ess.

– While relavely harmless in immune compeen paens, CMV is pahogenic in immune
compromised paens. Transmission rarely occurs i he blood has been sored rerigeraed
over 72 hours. In setngs where CMV esng is available, immune compromised paens
should receive CMV-negave blood.

– The Ebola virus may remain deecable in semen, maernal milk, aqueous humour and oher
uids or ssues several monhs afer clinical cure. The isolaon o viable virus in blood afer
inial recovery sll remains a rare observaon. In he absence o inernaonally agreed
recommendaons, as a maer o precauon, i is saer o exclude individuals clinically cured
o Ebola inecon as poenal blood donors5.

4.3 Parasic inecons

In conras omandaory roune screening or HIV, hepas B and C and syphilis, screening or
parasic inecons is perormed according o he epidemiological conex.

4.3.1 Malaria

Plasmodia survive or a leas 3 weeks in rerigeraed blood6. Thereore, he risk o acquiring
malaria hrough ransusion o ineced blood is high. Clinical sympoms depend on hemalaria
immunological saus o he recipien.
Whenmalaria is highly prevalen, screeningwill deecmany posive donors. Roune exclusion
o posive malaria blood (by rapid diagnosc es (RDT) or microscopy) may lead o blood
shorage. Furhermore, carriers wih low level parasiemiamay no be deeced bymicroscopy
or RDT. The decision o screen donors’ blood or o give he recipien an empirical anmalarial
reamen depends on he epidemiological siuaon in he area (see Chaper 2, Secon 6.2.4).

b Hepas B vaccinaon is also recommended or healh sa a risk o blood exposure.
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4.3.2 Chagas disease

In endemic areas (Cenral and Souh America), he prevalence o Chagas disease has decreased
signicanly over he pas ew years7. The possibiliy o ransmission hrough ransusion exiss.
Screening ess should be used in endemic counries.

4.3.3 Human Arican rypanosomiasis

This disease is endemic in cerain pars o sub-Saharan Arica, ofen in specic localized areas.
Transmission by chronic asympomac carriers is possible, bu rare8.

4.3.4 Visceral leishmaniasis

Visceral leishmaniasisis is endemic in numerous counries worldwide. However, he majoriy
o cases occur in norh-easern India, Bangladesh, Sudan, Souh Sudan, Ehiopia, and Brazil. In
oher counries, he disease is ound in relavely small and localized oci9.
The risk o inecon hrough ransusion is low and only a ew cases o ransusion- acquired
visceral lesihmaniasis have been repored.
However since here is a risk, alhoughminimal, screeningwih a proein rK39 rapid es should
be perormed in endemic areas.

4.3.5 Filarioses

The accidenal ransmission by ransusion o livemicrolariae has no direc pahogenic power.
However, he desrucon o ransused microlariae by an-helminhic drugs (which are also
microlaricides) can somemes provoke severe allergic accidens10.

4.3.6 Oher inecous risks

Many oher agens can be ransmied by ransusion bu are no screened or, eiher because
heir imporance in blood saey is limied or unknown or because he necessary screening
ess are no available or no easible in many conexs.
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5. Oher risks

5.1 Circulaory overload

Transusion-associaed circulaory overload (TACO) is a ransusion complicaon in which
cardiogenic pulmonary oedema develops due o high raes or high volume o ransusion.
Paens wih cardiac or respiraory disease, elderly paens and children are a he highes
risk o developing circulaory overload.

5.2 Massive ransusion syndrome

Massive ransusion is dened as:
– The replacemen o a leas 50% o he oal blood volume in less han 3 hours in aduls and
children.

– Or he ransusion o over 3 unis o whole blood or 4 unis o PRBC wihin he rs hour in
aduls.

– Or he ransusion o over 15 mL/kg o PRBC wihin he rs hour in children.

Massive ransusion syndrome is a combinaon o:
– Hypohermia (ransused rerigeraed blood which has no been warmed beore
adminisraon).

– Hypoxemia (ransused sored red cells do no have immediae opmal oxygen carrying
capaciy).

– Meabolic disorders: acidosis wih hyperkalaemia due o poassium released by sored red
cells; hypocalcaemia due o cirae (i.e. he necessary ancoagulan presen in blood bags).

– Bleeding disorders due o diluon o recipien’s coagulaon acors and plaeles, and lack
o coagulaon acors and plaeles in sored, i.e. “non-resh”, blood.

In setngs where calcium/poassium/coagulaon/plaeles monioring is no easible and
specic blood componens or reang massive ransusion syndrome (i.e. resh rozen plasma
and plaele concenraes) are no available, he only opon o minimize he risk o massive
ransusion syndrome is o use resh whole blood (ha has no been rerigeraed), or a leas,
blood which has been colleced wihin he pas 2 days.

5.3 Ineecve ransusion

Transused red cells can be damaged during sorage (sorage lesions) or desroyed premaurely
by anbodies (which have no been deeced a he me o ransusion or may appear a ew
days afer ransusion), or by hypersplenism. In such cases, he bene o ransusion may be
less han or may no las as long as expeced.

5.4 Iron overload

Red blood cells conain ¾ o he body’s iron. This is why repeaed ransusions lead o an
accumulaon o iron or secondary hemochromaosis in polyransused paens. This may lead
o hear, liver and/or endocrine organs ailure.

For sympoms andmanagemen o ransusion-relaed complicaons, see Chaper 3, Secon 5.
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1. Ehical aspecs or blood donaon

1.1 Proecon o donor’s healh

Donors’ healh should no be pu a risk by donang blood. A quesonnaire and clinical
examinaon beore blood donaon are essenal seps as hey auhorize, or no, he blood
collecon (Chaper 2, Secon 3.2). The objecve o he quesonnaire and clinical examinaon
are o deec poenal problems ha may conra-indicae a blood donaon, eiher because
o he donor’s clinical saus or medical hisory. Conra-indicaons should be respeced
(Chaper 2, Secon 3.4).

The requency o blood donaon should no exceed 3 donaons per year or women and 4 or
men (o be checked wih he naonal ransusion policy). I blood is donaed more ofen, he
donor risks exhausng heir iron reserves. The volume o blood colleced a each donaon
should no exceed 500 mL. An inerval o a leas 8 weeks mus be respeced beween 2 blood
donaons.

Hepas B vaccinaon should be oered o regular donors1.

1.2 Proecon o recipien’s healh

The saey o ransusion depends parly on he reliabiliy o inormaon provided by he donor
during he quesonnaire. The donor should be inormed ha, in he ineres o he recipien,
hey may be excluded as a donor or reasons such as aking cerain medicaons or having an
inecon ha can be ransmied hrough ransusion.

1.3 Inormed consen

No one mus be orced o donae blood.

Donors mus be inormed and agree ha:
– They may be excluded a any sage o he selecon process or various reasons, e.g. medical
hisory, high risk o exposure o ransusion-ransmissible inecons, posive or doubul
screening ess, incompabiliy wih he recipien in he even o direc donaon.

– Their blood will be screened o ensure ha i is negave or a leas HIV, hepas B and C
and syphilis (and oher ess when indicaed).

– Their blood will no necessarily be used or heir relave in he even o replacemen
donaon bu or anoher paen, depending on needs.

Generally, verbal consen is sucien. Wrien consen is required in cerain counries
(Appendix 5).

1.4 Non-remuneraed blood donaon

The Inernaonal Sociey o Blood Transusion, he Inernaonal Federaon o he Red Cross
and Red Crescen Sociees, he World Healh Organizaon (WHO) and oher inernaonal
organizaons recommend ha blood services should be based on non-remuneraed blood
donaon, as remuneraon carries he ollowing risks2:
– Remuneraon o blood avours excessive blood donaon, especially in low-income
populaons.
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– Remuneraed donors may be emped no o reply ruhully o he quesonnaire in order
o avoid exclusion rom donaon.

– Mos sudies show higher ransusion ransmissible inecon (TTI) prevalence raes among
remuneraed donors compared o non-remuneraed donors.

However, in cerain counries, he naonal policy or blood donaon is o provide donors
wih allowances or in kind compensaon. In such conexs, i is essenal o ensure ha he
incenve sysem does no lead o abuse (e.g. excessive donaon, collecon rom donors ha
would normally be reused) and ha recruied donors are idened as low risk donors o TTI.

1.5 Anonymous blood donaon

The ideny o he donor should no be disclosed o he recipien or vice versa.
However, in he even o direc donaon, he donor may be non-anonymous i he blood is
colleced or he immediae needs o a paen in heir enourage.

1.6 Condenaliy

Personal inormaon disclosed by he donor and es resuls are condenal.
The donor’s name, occupaon, address or phone number may be recorded in a blood donor
regiser or racing purposes i required. This regiser mus be kep in a sae place, under lock
and key.
The donor’s idenying inormaon should neiher be recorded in he blood donaon regiser
nor in he blood sock/delivery regiser (Appendix 27 and Appendix 29). When easible, in
order o improve condenaliy, he person who collecs he blood donaon should no be he
same as he person who ess i.

1.7 Disclosure of results to the blood donor

The main objecve o rounely screening donor blood or TTI is o provide sae blood o he
recipien, no o diagnose inecons in he donor.

Above all, he donor should be asked i hey agree or no o receive heir es resuls,
eiher during he quesonnaire, or when signing he inormed consen or blood donaon
(Appendix 5). Tes resuls canno be orced on a donor who does no wan o receive hem.

However, i donors are no inormed o unexpeced posive resuls, he opporuniy o rea a
disease and/or preven is ransmission is los.

Disclosure o resuls is a sensive issue ha mus be considered when implemenng blood
ransusion acvies. Check naonal blood policy on resuls disclosure. Disclosure o posive
resuls poses dieren problems depending on he es:
Inorming he donor o posive resuls or syphilis or malaria does no usually raise major
problems: a single posive es is sucien o oer reamen, hese diseases are readily
curable and reamen is usually widely available.

Regarding HIV however, he screening sraegy or selecng HIV negave blood diers rom
ha used or diagnosing HIV inecon in an individual:
– In blood ransusion, a single HIV posive or doubul es resul is sucien o exclude
a donor or a donaon. When he resul o he rs es is clearly negave, a second es
is perormed on he donaed blood on he blood bag ubing. The second es is inended
o conrm ha he blood o be ransused is HIV-negave. The donor has acceped ha
heir blood will be screened or he saey o he recipien and has been inormed ha HIV
diagnosis is no available hrough his esng process, as a posive es resul ha excludes
he donor/donaon canno be inerpreed as reliable evidence o inecon.
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– When diagnosing HIV inecon in an individual, an HIV esng algorihm mus be applied:
a rs posive or doubul HIV es is always ollowed by subsequen es(s) o conrm he
HIV serological saus. The individual makes an inormed choice o learn heir HIV saus,
is aware o poenal consequences, and a posive diagnosis is disclosed only when 2 or
3 dieren ess, depending on local HIV prevalence, are clearly posive.

Thus, donors who donae blood in order o learn heir HIV saus should be reerred o
HIV esng services inended o provide appropriae diagnosis, psychological suppor and
reamen, i needed.

For he diagnosis o hepas B or C inecon, he donor should be reerred o an appropriae
healh aciliy o carry ou urher ess and, i needed, o provide clinical managemen and
ollow-up o he paen. The donor may carry he virus in he acue, eliminaon or chronic
phase o he disease; or he inial posive esmay no be conrmed.

When naonal policy is o noy he donor o abnormal resuls, ensure ha here is an
appropriae process or nocaon and ollow-up, i.e. he donor consens o disclosure beore
donaon and undersands hamore ess may be necessary.
A reliable diagnosis using appropriae algorihm is provided; he diagnosis o an inecon
is disclosed only when he oucome o he esng process is unequivocal; condenaliy is
ensured a all sages; pre- and pos-es counselling, as well as adequae reamen (i needed)
are available.
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2. Types o blood donaon

The ype o donaon varies according o ransusion needs, capaciy o sore blood and he
willingness o he populaon o donae blood. Healh acilies can be supplied by direc
donaon and/or naonal blood services and/or replacemen donors and/or locally recruied
volunary donors.

A counry is capable o supplying blood or all paens needing a ransusion when an unpaid,
volunary sysem o blood donaon exiss and uncons correcly in he whole counry.
Counries which manage o se up a sysem exclusively made up o volunary donors have a
higher proporon o regular donors2. In counries where access o healh care and diagnosc
and reamen are limied, he main indicaons or ransusion are or pregnancies and
complicaed deliveries, severe anaemia in children (in parcular in areas wih high prevalence
omalaria), haemoglobinopahies (e.g. halassemia, sickle cell disease) and rauma. I here is
a need or regular ransusion acviy in hese conexs, bu he supply o blood is no ensured
a naonal level, he provision o ransusion services direcly a healh aciliy level should be
considered (Chaper 4).

2.1 Direc donaon

Direc donaon is an opon in healh acilies where i is no possible o sore blood, eiher
because hemedical auhories do no allow i, or because a cold chain has no been or canno
be se up. Blood rom a volunary donor is colleced or a parcular paen in immediae
need. Blood is colleced only i he donor’s group is compable wih he recipien’s group,
he donor’s blood screens negave or TTI and he crossmach is negave. Once he donor is
approved, blood is colleced and ransused immediaely o he paen.

Direc donaon is ypically used in small healh acilies where blood ransusions are no
regularly perormed. Direc donaon is no recommended i a healh aciliy ha carries ou
more han 2 o 3 ransusions a day.

Direc blood donaon should be considered as a emporary ype o blood donaon unl he
sorage o he blood is possible.

2.2 Replacemen donaon

This is sll he mos requen ype o blood donaon in peripheral healh acilies in resource
limied counries. Relaves o paens ransused wih blood are asked i hey hemselves
would like o donae blood.

Bear in mind ha:
– Replacemen donaon can only be envisaged inmedical acilieswhere blood can be sored.
– No one mus be orced o donae blood. People ofen eel obliged o donae when a amily
member is concerned: amily donors end no o answer he quesonnaire ruhully or
ear o no being eligible o donae blood. I amilies eel under pressure o donae blood,
hey may seek “proessional donors”a. This is srongly discouraged given he higher risk o
TTI in his ype o donor.

a Or remuneraed donors.
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– Alhough donors are no openly paid or replacemen donaons, i is imporan owach ou
or possible hidden nancing sysems.

– Replacemen donaon should gradually evolve owards volunary blood donaon i
condions allow.

2.3 Volunary donaon

Blood is colleced rom volunary donors who go o donaon cenres or mobile collecon
sies on heir own iniave, and whomay become regular donors. Colleced blood is grouped,
screened or TTI and sored in a special rerigeraor or blood. Blood unis are hen supplied
o wards or o exernal healh acilies according o needs. The donor receives no nancial
compensaon or incenve. A blood donor card can be issued or regular donors, wih
inormaon concerning he blood group, donaon daes and haemoglobin levels.

This ype o donaon is usually implemened by blood ransusion services ha supply blood
o cenral/peripheral healh acilies.

Volunary donaon is o be preerred over oher ypes o blood donaon and should be se up
a healh aciliy level as soon as he operaonal conex allows. I is imporan o undersand
he belies and atudes o he populaon owards blood donaon in order o deliver he righ
messages. Simple surveys on knowledge, atudes and pracces can indicae acors hamay
inuence blood donaon3,4. The young educaed age group is he mos suscepble o adhere
o blood donaon promoon messages. Volunary blood donors receive healh inormaon
and, in urn, can be eecve recruiers and promoers o blood donaon.

Regular donors are he saes source o blood. Recruimen and developmen o a pool o
regular donors require regular public blood donaon promoon campaigns. Their inuence
is one o he mos eecve sraegies o enlis new donors. The recruimen and reenon o
donors require specic sraegies o arge donors ha are parcularly available. Local radio
saons can play an imporan role in promong blood donaon messages. These donors are
he means o ensuring a consan blood supply.

Recruimen o donors among healh sa is no recommended in heir own healh aciliy:
– I is parcularly dicul o ensure he condenaliy o sensive inormaon, e.g. reasons
or exclusion or ess resuls.

– The risk o sgmazaon o hose who do no wan or are unable o donae blood is high.
– I is dicul o ensure ha he samember will no be over solicied.
– Donaon by a member o he healh sa, since i is no anonymous, may be prejudicial in
he even o a complicaon/deah afer ransusion. The recipien’s amily may well sue he
donor, even i he complicaon is no aribuable o ransused blood.

I a member o sawans o donae blood, hey should be direced o anoher aciliy, wih no
connecons o he aciliy where hey are employed, in order o guaranee condenaliy o
inormaon and donor anonymiy.

June 14h is world blood donor day. This is an opporuniy o organize an even and acvies
on blood donaon, highlighmessages, movae blood donors and recrui new ones.

Mobile blood collecon (mobile drives)

Mobile blood collecon is a way o reach ou o poenal donors who canno ravel or various
reasons (e.g. me, ranspor, social reasons, ec.) and o reach ou o people who, due o lack
o adequae inormaon, do no know why blood donaon is useul or do no know how o
give blood in pracce.
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Mobile blood donaon can be carried ou in dieren ypes o places (e.g. heah cenres, high
schools, markes, oces o a religious or secular organisaon, ec.) as long as he environmen
is suiable in erms o space and hygiene, can ensure condenaliy and is welcoming. The
mobile collecon sie mus be evaluaed beore blood collecon akes place. I mus have
access o waer and sucien saniaon o guaranee hygiene and saey sandards or donors
as well as or healh sa. The opening hours o blood collecon sies should ake ino accoun
when he larges number o people can aend.

Mobile blood collecon sessions arac new donors i he place is well chosen. There will be
even more new donors i local parners or organizaons, parcularly high schools, universies
and communiy organizaons, parcipae acvely and promoe he eor. Mobile collecons
a regular inervals in he same place increase donor reenon.

I is imporan oconsider hecos/eecvenessomobilebloodcollecon.During heplanning
omobile blood collecons, he locaons chosen should be hose where he parcipaon and
number o blood donaons were highes during previous sessions.

For a blood mobile collecon session o be successul, he key poins o consider are:
– Choice o place and dae
– Parcipaon o parner organizaons, especially during preparaon o he even
– Organizaon and rigorous planning o logiscs, including cold chain
– The preparaon o premises
– Availabiliy o all necessary sa

2.4 “Walking blood bank”

Blood is colleced rom a regisered pool o pre-idened, low risk, volunary donors. Donors
are called on demand, eiher because hey have a rare blood group (e.g. O Rh D negave) or
when here is a sudden increase in he need or blood or because a recipien needs resh non-
rerigeraed whole blood.

A “walking blood bank” can be a emporary soluon unl a ransusion service wih blood
sorage capaciy is available insead o or in addion o direc donaon. I can also complemen
a convenonal blood ransusion service.
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3. Donor selecon

The aims o donor selecon are o provide blood ha is as sae as possible or he recipien
and o ensure ha blood donaon does no harm he donor’s healh.

3.1 Pre-selecon process

The pre-selecon process aims o proec he donor. Pre-selecon crieria include age, weigh,
me since las donaon, number o donaons over he pas year, haemoglobin (Hb) level, and
or women, pregnancy and lacaon (Chaper 2, Secon 3.4).

3.2 Pre-donaon quesonnaire5,6

The quesonnaire may help ideny high-risk donors, hus minimizing he risk o collecng
ineced blood. Well conduced quesonnaires can lead o excluding a quarer o poenal
donors in cerain conexs.

The inerview should ake place in an area where audiory and visual privacy is ensured. The
donor’s name should no be recorded on he quesonnaire. Answers are also condenal.
This mus be clearly explained o he donor o encourage hem o answer ruhully.

Sa mus ensure ha he donor undersands he quesons and why hey are being asked. I
is imporan o menon o he donor ha hey can sel-exclude hemselves any me i hey do
no wish o answer he quesons.

The quesonnaire should no be skipped in an emergency siuaon or due o concern ha he
poenal donor will change heir mind i asked quesons abou heir personal lie.

Sensive quesons relaed o he risk o TTI mus be asked and be ormulaed according o
he social and culural conex and local belies. Quesons regarding high-risk exposure (e.g.
unproeced casual sex, mulple parners, men o men sex, IV drug use) mus be asked wih a
non-judgemenal atude.

I a he end o he quesonnaire he donor is excluded, he reason or he exclusion mus be
communicaed o he donor i requesed.

3.3 Physical examinaon

All donors should be in good physical condion.

The physical examinaon is brie:
– Measure emperaure, pulse and blood pressure.
– Look or:
• Jaundice (conjuncva)
• Cervical, axillary and inguinal lymph nodes
• Skin rash
• Oral hrush

The physical examinaon can be perormed by a healh care worker oher han a physician
provided ha hey have been specically rained or his ask, are supervised by a physician and
i he naonal policy allows i. The poenal donormus be reerred o he physician in he even
o abnormaliy during he clinical examinaon.

Note: mobile blood collecon mus use he same pre-selecon crieria (including Hb level),
and he quesonnaire is sll required bu can be simplied.
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3.4 Conraindicaons or blood donaon

Table 2.1 - Absolue and relave conraindicaons or blood donaons

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 monhs afer delivery or
miscarriage

Breaseeding Exclusive breaseeding Mixed eeding: collec blood i child is
> 1 year

Las blood donaon < 2 monhs
Men: max. 4 blood donaons/
year i Hb > 13.5 g/dL;
Women: max. 3 blood donaons/
year i Hb > 12.5 g/dL

I < 3 monhs, 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

Occupaon Sex workers Miliary, drivers, ineran workers or
people separaed rom heir amily
(or any reason)

Chronic illness HIV, hepas, severe ashma,
haemopahy including
haemoglobinopahy, epilepsy,
insulin dependen diabees,
cancer

Reer o he physician i oher chronic
illnesses (e.g. pulmonary, cardiac).

Curren reamen Conraindicaon i rabies
vaccinaon afer rabies exposure

Anbiocs, ancoagulans,
cardiovascular drugs (ß-blockers, an-
arrhyhmics, ec.), insulin.
Live aenuaed vaccinesa wihin he
las 4 weeks.
Reer o he physician.

Hisory o

– Denal procedure

– Recen ever

– Conrmed malaria

– Jaundice

– Cuaneous wound
(ineced wound, ulcers...)

– Hisory o AAR, TB,
Q ever, oseomyelis

– Hisory o dengue

– Hisory o cured Ebola

1 day i simple denal care
(e.g. carries, denal descaling),
1 week i oher denal care (roo
reamen, exracon)

Wihin he 3 las weeks

Unexplained jaundice, regardless
o when i occurred

Unl wound has healed

Unl 2 years afer cure

Unl 6 monhs afer cure

Denive exclusionc

Reer o he physician i ever wihin
he 3 las weeks.

Posive malaria esb

I he cause is known, reer o he
physician.
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ABSOLUTE RELATIVE

H
IS
TO

R
Y

Hisory o STId < 4 monhs afer cure
For syphilis, 1 year afer cure

> 4 monhs afer cure

Blood transfusion

Surgery or endoscopy

Denive conraindicaon i
hisory o pas ransusion

< 6 monhs imajor surgery or
endoscopy
1 week iminor surgery

High risk exposure In he las 6 monhs: unproeced
casual sex (no wih regular
parner), mulple parners, rape,
IV drug use, scaricaon,
aoo, piercing - including
earlobes

SI
G
N
S

Temperaure > 37.5 °C axillarye

Pulse < 50 or > 100 or irregular

Sysolic BP < 100 or > 180 mmHg

Conjuncva Jaundice

Others Swollen lymph nodes, oral hrush,
skin rash: reer o he physician.

a Main live aenuaed vaccines: yellow ever, oral polio, measles, rubella, mumps, BCG, varicella.
b Reer o malaria screening, Chaper 2, Secon 6.2.4.
c See Chaper 1, Secon 4.2.4.
d STI: sexually ransmied inecon. A previous STI such as chlamydial inecon, gonorrhoea or syphilis are risk

acors or HIV and hepas acquision and ransmission.
e Screen or malaria in an endemic area. Whaever he cause o he ever, exclude he donor or pospone he

donaon and reer o he physician.

When here is an idened problem such as low Hb level or abnormal blood pressure ec., he
donor will be reerred o a healh aciliy o be managed.



Chaper 2: From donor o qualied blood uni or ransusion

34

4. Pre- or pos-donaon screening

In direc donaon, screening or TTI is always perormed beore blood collecon as i is
poinless o collec he blood donaon i any resul is posive.

In mobile blood collecon sessions, or in case o unexpeced massive inux o donors in a
healh aciliy, screening or TTI is always perormed afer blood donaon, in he laboraory
due o organizaonal consrains.

For volunary and replacemen donaons, he screening sraegy should be careully
considered beore setng up blood ransusion acvies as each sraegy has advanages and
disadvanages.

Table 2.2 - Pre or pos-donaon screening: advanages and disadvanages

Advanages Disadvanages

Screening
he donor
beore blood
donaon

Saer or sa handling blood (e.g.
collecon, grouping, disposal).

In he laboraory, no risk o
conusion beween ineced and
sae blood unis.

Less wase (blood, bags, ec.) and
less wase o dispose o.

Enables o immediaely explain
he reasons or exclusion, promp
reamen o he donor i he blood
is posive or syphilis or malaria,
and immediae reerral or oher
TTI.

Harder o guaranee condenaliy.

Use o blood donaon as screening
or HIV.

Risk o sgmazaon in he even
o exclusion.

Requires ha sa has me and is
able o communicae wih donors
clearly and respecully.

Screening
he donated
blood afer
donaon

Easier o guaranee condenaliy.

Donors are less likely o use blood
donaon as a means o obaining
heir HIV saus.

Risk o handling ineced blood.

In he laboraory, risk o conusion
beween ineced and sae blood
donaons.

Unnecessary blood donaons and
wase o supplies.

More wase o dispose o (blood
bags ec.).

Missed opporuniy o rea an
ineced donor or syphilis or
malaria and missed opporuniy o
reer or ohers TTI.
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I a leas 5% o blood donaons are rejeced due o TTI, he recommendaon is o screen
beore blood collecon.

I screening is perormed beore donaon:
– Draw a blood sample in an EDTAa ube.
– Perorm he rs blood grouping, hersHIV esb, and he es or hepas B, C and syphilisc

on he EDTA ube.
– Exclude he donor i any o he TTI es resul is posive or doubul.
– I all TTI ess are clearly negave: collec he blood donaon, and hen perorm he second
blood grouping and he second HIV esd on he blood in he disal segmen o he bag
ubing.

I screening is perormed afer donaon:
– Collec he blood donaon.
– A he end o collecon, ll an EDTA ube, or in he even o a blood bag wih a diversion
pouch (sampling arm), ll he EDTA ube as soon as he diversion pouch is ull.

– Perorm he rs blood grouping, he rs HIV es and he ess or hepas B, C and syphilis
using he EDTA ube one by one or in bachese.

– Discard he blood donaon i any o he TTI es resul is posive or doubul.
– I all TTI ess are clearly negave, perorm he second blood grouping and he 2nd HIV es
on he blood o he disal segmen o he bag ubing.

In boh cases:
I he second HIV es is clearly negave: he blood donaon is qualied.
I he second HIV es is posive or doubul: he blood donaon is excluded.

All blood donaons wih any posive or doubul es resuls mus be discarded (Chaper 4,
Secon 7).

For blood collecon procedure, see Appendix 11.

When an HIV, hepas B or C es is deeced posive and he donor wans o know heir
resuls, hey are reerred o an appropriae healh aciliy (Chaper 2, Secon 1.7).

a EDTA: Ehylen Diamine Teraacec Acid

b Firs HIV es: HIV 1/2 Deermine® is currenly he mos sensive es available. I is recommended or blood
saey when Elisa ess are no available.

c For syphilis, see also Chaper 2, Secon 6.2.3.

d Second HIV es: HIV Sa Pak® or HIV 1/2Uni-Gold®.

e In he even o a high workload, perorming he ess in baches will save me bu he risk o errors is higher.
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5. Collecon o blood donaon

5.1 Premises, urniure and equipmen

The premises where donors’ blood is colleced mus be welcoming and comorable or boh
donors as well as sa, and separae rom he laboraory. The premises should comply wih he
ollowing characeriscs:
– Regisraon area
– Waing room wih enough seas
– Room ha is well li and venlaed (or air-condioned).
– Waer poin nearby or in he room (o wash hands and orearms)
– Spacious enough or circulaon o sa
– Res room afer blood donaon: he donor mus be in sa’s view a all mes.

Suiable, regularly cleaned urniure:
– Sucienly high donor chairs or beds
– Trolleys
– Work surace wih sink
– Cupboard o sore maerials away rom sunligh

Sa mus be connuously presen hroughou he enre blood donaon process. Nurses,
laboraory echnicians or assisans, i local legislaon allows, are auhorized o collec blood.
They are rained o respec sric asepc procedures and how o avoid blood exposure
accidens. Sa is always supervised by a physician.

In he even omany donaons (over 5 blood donaons per day), he presence omany blood
donors a he same me, or mobile blood collecon, addional equipmenmay be useul:
– Blood collecon moniors ha in parcular allow one sa member o collec blood rom
several donors a he same me.

– A blood bag ube sealer.

5.2 Blood collecon process

In order o prepare donors and creae a posive memory experience which will encourage
hem o reurn and make uure donaons:
– Thank hem or heir availabiliy and reassure hem i needed.
– Check when hey las ae and drank. Cerain donors may have ravelled a considerable
disance and have walked a long way.

– Provide a drink o rehydrae i necessary and even somehing o ea beore hey donae blood.
– Demonsrae proessionalism: have equipmen ready and organised, dress smarly, wear a
clean medical coa, demonsrae a composed atude and conden acons ec.

– Check he donor’s ideny.
– Explain all sages o he procedure beore sarng o collec blood.

See Appendix 11 and Appendix 34.

5.3. Possible incidens during or afer blood collecon

– The blood ow is slow or he blood ow sops:
• Ensure he blood bag is lower han he venipuncure sie.
• Ask he donor o pump heir s in order o increase he ow.
• Loosen and reghen he ournique in order o improve he ow.
• Move he needle genly.
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– The blood ow sops beore he minimum volume is reached:
The colleced blood canno be used or ransusion. Discard he bag.
Each blood bag conains a specic amoun o ancoagulan soluon or a deermined
quany o blood and should be lled appropriaely o ensure he correc rao blood/
ancoagulan.
I he donor agrees, aemp anoher collecon on he oher arm using a new bag. The blood
bag size or he second collecon should be chosen aking ino accoun he volume already
wihdrawn rom he donor, in order no o exceed he maximum amoun per donaon (e.g.
i 150 mL were wihdrawn during he rs aemp, use a bag o 250 mL or a second blood
collecon when he donor is eligible or collecon o 450 mL).

– In he even o vasovagal reacon:
Vasovagal reacon occurs during or afer collecon in up o 5% o blood donors.
I is requenly riggered by anxiey or can happen when he donor ges up oo quickly.
The donor eels unwell wih sympoms such as ligh-headedness, prouse sweang, pallor,
blurred vision, ransien aleraon o consciousness.
In case o loss o consciousness, sop he blood collecon. Posion he donor on heir back
wih heir ee elevaed. Once recovered, ensure ha he donor is properly hydraed.

– In he even o accidenal exposure o blood:
Follow he recommendaons or pos-exposure prophylaxis, ollowing he recognized
proocol in he counry.
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6. Blood grouping and ransusion ransmissible
inecons screening

6.1. Donor’s blood grouping

For saey reasons, blood grouping mus be perormed wice:
– Firsly: on he donor’s blood, beore or afer donaon.
– Secondly: on he blood donaon, using he disal segmen o he blood bag ubing.

The le mehod is recommended as i is less prone o handling errors han he ube mehod
(Appendix 16).

When blood unis are supplied by an exernal source e.g. a regional/naonal blood ransusion
cenre or anoher hospial, he uni’s blood groupmus be checked and esed again or all TTI7

using blood rom he disal segmen o he blood bag ubing, unless he exernal source has
been validaed by a compeenmedical proessional (Chaper 4, Secon 1.1.2).

6.2 Transusion ransmissible inecon (TTI) screening

Donaed blood mus be rounely screened or HIV, hepas B, hepas C and syphilis. Oher
screening ess (e.g. malaria, Chagas’ disease) are perormed according o he epidemiological
conex (Chaper 1).

Screening ess have o combine:
– High sensiviy in order o correcly deec as soon as possible afer conaminaon ineced
blood and o avoid alse negave es resuls.

– High speciciy o avoid rejecng blood wih alse posive es resuls.
Tess mus be sable under eld condions (e.g. ranspor, emperaure, humidiy) and resuls
mus be rapidly available.

Perorming he ull baery o ess is preerred as i provides more complee and accurae
inormaon on he posiviy rae o each inecon among donors/donaons. Sequenal
esng (according o local epidemiology o inecons) is more cos eecve and less me
consuming, bu he posiviy raes are no represenave o real TTI prevalence raes o he
donor populaon as hey are based on dieren denominaors.

See Appendices 19 o 25.3.

6.2.1 HIV

The objecve o screening blood or HIV is o provide sae blood or he recipien, no o
diagnose HIV inecon in he donor. Thereore, he blood saey esng sraegy diers rom
he individual esng algorihm used or HIV inecon diagnosis.

The WHO considers he use o one single highly sensive and specic HIV 1/2 es sucien o
ensure ransusion saey regarding HIV ransmission.
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However, o improve screening reliabiliy, i is pruden operorm2dieren ess on 2 dieren
blood samples because rapid ess have inheren limiaons and because human error (e.g.
in handling or soring ess, labelling ubes, bags and es devices) may resul in inaccurae
resuls.

The wo HIV ess resuls mus be clearly negave. In he even o a doubul or posive resul
in he rs es, he donor or he blood donaon mus be excluded.

Neverheless, a negave HIV es does no preven HIV ransmission hrough ransusion i
he donor has been ineced wihin he previous 3 o 4 weeks, which is he usual period or
deecon oHIV anbodies using highly sensive rapid ess in immune compeen individuals.
The pre-donaon quesonnaire and physical examinaon are hereore essenal o selec low
risk donors and exclude hose who may have been ineced recenly.

6.2.2 Hepas B and C

In he even o doubul or posive resuls, he donor or he blood donaonmus be excluded.
The average period or hepas B surace angen (HBs Ag) deecon is 30 days (7 - 63 days)
and 82 days (54 - 192 days) or HCV anbody using rapid ess.

6.2.3 Syphilis

Screening should be perormed using a rapid Treponema-specic es (e.g. Syphilis 3.0 SD
Bioline®). RPRa is no longer recommended as i is neiher sensive nor specic enough.

Syphilis posive blood should no be ransused as imay be ineced by Treponema pallidumb.
Furhermore, syphilis posive donors are a higher risk o having acquired oher STIs, including
HIV inecon.
However, under exceponal circumsances (blood shorage, lie-hreaening emergency), he
use o syphilis posive blood can be jused afer 5 days o sorage a 4 °C, provided he
recipien is simulaneously reaed or syphilis.

Table 2.3 - Managemen o syphilis posive es c

I he donor’s es is posive
(screening beore donaon)

I he blood unit is posive
(screening afer donaon)

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

• Trea he donor AND he recipien or
syphilis.

• Label he blood uni as syphilis-posive
and sore i separaely rom he oher
unis in he rerigeraor or 5 days beore
usec.

• Use his uni only i here is no alernave.
• I he blood is ransused, rea he
recipien or syphilis.

a RPR : Rapid Plasma Reagin : non- reponemic es

b A posive syphilis es does no indicae wheher he donor has been ineced recenly or in he pas, nor
wheher hey are sll inecous. The es can remain posive even afer successul reamen.

c Treponema pallidum is sensive o cold. Inecviy decreases when blood is rerigeraed (beween 2 °C and
8 °C) and blood is no longer inecous afer a period o 120 hours (5 days).
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Firs choice reamen is benzathine benzylpenicillin IM: 2.4 MIU as a single dose. Alernave
reamen is doxycycline PO: 100 mg 2 mes daily or 14 days i benzahine benzylpenicillin
is no available or in penicillin allergic paens. I is conraindicaed in pregnan and lacang
women.

6.2.4 Malaria

In low endemic areas or areas o seasonal ransmission

Malaria screening should be perormed, using an RDT. Despie a negave es, malaria can sll
be ransmied when he donor’s parasiaemia is oo low o be deeced. Thus, during donor
selecon, donors wih ever or hisory o recen ever or recen malaria inecon should be
excluded.

Donors wih a posive malaria es will receive a ull, eecve anmalarial reamen.

Blood should no be colleced, unless ransusion is needed urgenly and no oher donor
is available. In ha case, rea all recipiens o malaria posive blood wih a ull, eecve
anmalarial reamen.

All neonaes should receive a ull course o an-malarial reamen when hey receive a blood
ransusion. This is regardless o he malaria RDT es resul.

In highly endemic areas wih sable ransmission8

The decision o screen or malaria or no should ake ino consideraon he prevalence o he
disease, he laboraory capaciy o perorm he ess and naonal recommendaons.

Depending on he conex, 2 opons are possible:
– Opton 1: donors are no screened or malaria and an eecve anmalarial reamen is
rounely adminisered o all recipiens.

– Opton 2: screening is rounely perormed bu posive blood is no necessarily excluded.
I can be drawn hen labelled as malaria-posive and sored separaely. When he blood is
ransused, he recipien receives concomianly an eecve anmalarial reamen. Malaria
RDT posive blood unis mus be ransused only o malaria posive adul recipiens while
sysemacally giving hem anmalarial reamen.

All neonaes should receive a ull course o an-malarial reamen when hey receive a blood
ransusion. This is regardless o he malaria RDT es resul.

6.3 Qualied blood uni

A blood uni is qualied or ransusion when a blood donaon, or he componens issued
rom i, ulls all he crieria required or blood saey, i.e.:
– Undamaged bag (no leaks)
– Correc colour o conens
– Minimum lengh o blood bag ubing, wih a leas 3 segmens
– Tubing correcly closed (gh knos or correc seals)
– Adequae weigh
– Negave TTI ess resuls
– Blood grouping esed wice and concordan
– Clear and complee labelling
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7. Possible preparaons rom whole blood

7.1 Packed red blood cells prepared by sedimenaon 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 wihou hypovolaemia.
– In paens a risk o circulaory overload, including children.
– In paens ransused wih non-idencal ABO blood.

The blood uni mus no be shaken during ranser o he ward nor during he ransusion, in
order o avoid mixing he sedimened red blood cells wih he plasma.
The ransusion mus be sopped when he plasma reaches he boom o he blood bag or
when he prescribed volume has been adminisered.

7.2 Preparaon o paediaric whole blood unis rom a pena bag sysem

See Appendix 13 or procedure.

The pena bag sysem is a closed sysem consisng o a 450 mL primary bag conaining he
CPDA-1 ancoagulan/preservave soluon, conneced o 4 saellie 100 mL bags ha do no
conain ancoagulan.

This sysem allows ranser o he whole blood in he primary bag ino he 4 saellie bags or
paediaric needs.

The saellie bags mus only be lled once he blood donaon is qualied or ransusion.

7.3 Preparaon o paediaric PRBC unis by sedimenaon rom he pena bag
sysem

The450mLprimarybag ispu osedimenaccording o heproceduredescribed inAppendix12,
bu wih he ransusion oules poinng up.
The remaining procedure is described in Appendix 14.

The plasma is ranserred ino one o he saellie bags, and discarded because i does no
qualiy as resh rozen plasma: i is ordinary plasma o no herapeuc use.

The concenraed red blood cells are disribued:
– Ino he oher 3 saellie bags o obain 3 paediaric unis o PRBC,
– Or ino he oher 3 saellie bags and he primary bag o obain 4 paediaric unis o PRBC.
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8. Regisraon and labelling

8.1 Blood donors regiser

The donor’s name, occupaon, address and phone number may be kep in a blood donors
regiser. This regiser mus be kep in a sae place, under lock and key.

The blood donors regiser is he only documenwhere he link beween he donaon number
and he donor’s ideny can be ound. This link allows racing back o donors when:
– There is a pool o regular donors including donors called on demand.
– The naonal ransusion policy may recommend racing blood donors, e.g. when a serious
ransusion complicaon is o be invesgaed or in he even o abnormal screening es
resuls.

The resuls o TTI screening mus no be repored in he blood donors regiser.

8.2 Blood donaons regiser

Inormaon peraining o he donaon (dae o donaon, donaon number, blood grouping
and TTI screening resuls) should be recorded in a blood donaons regiser (see Appendix 27).

The blood donaon is idened by a single idencaon number aribued when he blood
donor is declared eligible or blood donaon. The donaon number remains he same during
he qualicaon and preparaon process and all componens prepared rom his donaon
keep he same number. The donor’s name, age, address or any oher idenying inormaon
mus no be recorded in he blood donaons regiser.

In he even o mobile blood collecon, ensure blood is colleced using a dieren donaon
number series rom ha used o ideny blood colleced in he healh aciliy, in order o avoid
conusion wih blood colleced a he aciliy on he same day.

8.3 Blood uni labelling

Beore collecon, he empy blood bag is labelled using a permanenmarker recording he:
– Donaon number
– Blood collecon dae
– Expiry dae
The blood group is only added AFTER he second blood group deerminaon.

On he qualied blood uni, are also clearly marked:
– Tess resuls, including possible posive es resuls or malaria and syphilis,
– Type o blood componen,
– Volume.

Given ha his inormaon is manually wrien, i is recommended o adop a convenon
(decided by he eam) o wrie each piece o inormaon in a given secon o he label (e.g.
he blood group in he op righ corner o he label) whaever he ype or brand o he blood
bag; his is o aciliae looking or blood unis in he ridge and checking hem on he wards.
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Figure 2.1
Inormaon o be recorded on each blood uni

8.4 Blood sock/delivery regiser

Ablood sock/delivery regiser is needed o rack heuseobloodunis. I combines inormaon
on he qualied blood unis and on he recipien (Appendix 29).
The regiser, divided ino 4 secons (one or each ABO blood group), is used o aciliae he
search or he needed blood uni. When ransusion acviy is high, one regiser per blood
group can be used.

Each blood uni, once qualied or ransusion, should be immediaely enered in he regiser
recording he ollowing inormaon: blood uni number, dae o collecon, blood group ABO
Rh D, ype o componen, volume and expiry dae, on he lef side o he regiser.

Once he blood uni is issued, inormaon on he recipien is enered in he regiser (dae, name,
age, sex, blood group andHb level, reason or ransusion,ward, paen le number, cross-mach
resul, me o delivery), on he righ side o he regiser.

I a blood uni is reurnedwihou being ransused, i can be re-enered ino he sock and issued
or anoher paen, only i i has remained in he cold chain.

8.5 Transused paens regiser = recipiens regiser

See Appendix 30.

Each blood uni delivered is recorded in his regiser. The enries on he lef side o he regiser
record he blood uni delivery dae, recipien inormaon and on he righ o he regiser
inormaon on he blood uni(s) delivered.

Note: in a healh aciliy wih low ransusion acviy (ew blood unis per week) and hereore
a small sock, a ransused paens’ regiser is sucien insead o keeping boh a sock regiser
and a ransused paens regiser.
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9. Decision trees
Volunary donaon and replacemen donaon
I screening is perormed BEFORE donaon

Donor
Age, weigh, sex, pregnancy, lacaon, dae o las donaon?

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec capillary blood or Hb
(+ malaria screening i indicaed)

Exclude. Look or
anoher donor

NO Hb ≥ 11 g/dL?

YES

Quesonnaire and physical examinaon

Exclude. Look or
anoher 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) ess

Exclude. Look or
anoher donor

NO All clearly negave?

YES

Collec he blood donaon

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

(on blood bag ubing)

Exclude. Look or
anoher donor

NO 2nd HIV es clearly negave?

YES

Label he blood uni

Blood uni qualied or ransusion
Sore in cold chain i no needed immediaely

(1) HIV 1/2 Deermine®
(2) Reer o Chaper 2, Secon 6 in he even o posive syphilis or malaria screening.
(3) Sa Pak® or Uni-Gold®

Note : in case o high workload, bach esng on EDTA ubes is possible. However, he 2nd HIV es and he
2nd blood group mus be perormed one by one using he blood bag ubing.
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Volunary donaon and replacemen donaon
I screening is perormed AFTER donaon

Donor
Age, weigh, sex, pregnancy, lacaon, dae o

he las donaon?

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec capillary blood or Hb
(+ malaria screening i indicaed)

Exclude. Look or
anoher donor

NO Hb ≥ 11 g/dL?

YES

Quesonnaire and physical examinaon

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec he blood donaon and an EDTA ube

EDTA ube

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

and HBV, HCV and syphilis(2) ess

All clearly negave?
YES

NO

Discard blood donaon
NO

2nd HIV es clearly negave?

YES

Label he blood uni

Blood uni qualied or ransusion
Sore in cold chain i no needed immediaely

(1) HIV 1/2 Deermine®
(2) Reer o Chaper 2, Secon 6 in he even o posive syphilis or malaria screening.
(3) Sa Pak® or Uni-Gold®

Note : in case o high workload, bach esng on EDTA ubes is possible. However, he 2nd HIV es and he
2nd blood group mus be perormed 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 donaon

Donor
Age, weigh, sex, pregnancy, lacaon, dae o he las donaon?

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec capillary blood or Hb,
rs ABO Rh D group

(+ malaria screening i indicaed)

Exclude. Look or
anoher donor

NO Hb ≥ 11 g/dL?

YES

Exclude. Look or
anoher donor

NO Compable blood group?

YES

Quesonnaire and physical examinaon

Exclude. Look or
anoher donor

YES Exclusion criteria?

NO

Collec a blood sample ino an EDTA ube

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

Exclude. Look or
anoher donor

NO All clearly negave?

YES

Collec he blood donaon

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

(on blood bag ubing)

Exclude. Look or
anoher donor

NO 2nd HIV es clearly negave?

YES

Label he blood uni

Blood uni qualied or direc ransusion

(1) HIV 1/2 Deermine®
(2) Reer o Chaper 2, Secon 6 in he even o posive syphilis or malaria screening.
(3) Sa Pak® or Uni-Gold®
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1. Indicaons o red cells ransusion

Transusion o red blood cells improves oxygen ranspor in paens wih clinical sympoms o
anaemia. Transusion is indicaed o relieve clinical sympoms o decompensaon o anaemia
or preven urher decompensaon in paens a risk. I is no indicaed o normalize he
paen’s Hb level.

1.1 Severe anaemia

Anaemia is dened by a Hb level below reerence values or age, sex and or pregnanwoman,
pregnancy sae (see Appendix 1). I resuls in a decrease in blood oxygen-carrying capaciy.
However, low Hb levels may be well oleraed. Clinical olerance is relaed o he rae a which
i develops and he paen’s underlying condion.

– The more rapidly anaemia develops, he more likely compensaory mechanisms omainain
he ranspor and ranser o oxygen o ssues will be overwhelmed, especially in paens
wih impaired cardiopulmonary uncon.

– Conversely, slow-onse chronic anaemia is usually well oleraed (excep in paens wih
pre-exisng cardiopulmonary disorders) since long-erm mechanisms will have developed
over weeks or monhs.

– However, many acors such as ever, inecon, haemorrhage or haemolysis can precipiae
he decompensaon o well-oleraed anaemia.

– Decompensaon signs o anemia are: respiraory disress, achycardia, alered menal
saus, cardiac ailure, coronary ailure, shock.

Anaemia is considered severe when Hb level alls below crical values (or ransusion
hresholds), even i here are no signs o decompensaon and/or clinical sympoms. In an
episode o severe malaria, Hb level can drop by 2 g/dL per day. In children, he risk o deah
rapidly increases when Hb level drops below 4 g/dL.1 Thereore close monioring o Hb is
essenal in aduls and children wih severe malaria and ransusion should be considered
when he Hb is approaching ransusion rigger levels.

Note: ransusion hresholds are he Hb values a which ransusion is imperave (excep in
he even o herediary anaemia, see Chaper 3, Secon 1.4.1).

Table 3.1 - Hb ransusion hresholds

Premaure
neonae

Full-erm neonae

Hb < 7 g/dL

Hb < 8 g/dL

Transusion is indicaed i Hb < 10 g/dL
AND

There are signs o decompensaon

Children Hb < 4 g/dL Transusion is indicaed i Hb is beween 4 and 6 g/dL
AND

There are signs o decompensaon, sickle cell, severe
malaria, severe bacerial inecon or pre-exisng hear

disease
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Table 3.1 - Hb ransusion hresholds (contnued)

Pregnan women
< 36 weeks

Hb ≤ 5 g/dL Transusion is indicaed i Hb < 7 g/dL
AND

There are signs o decompensaon, sickle cell, severe malaria,
severe bacerial inecon or pre-exisng hear disease.

Pregnan women
≥ 36 weeks

Hb ≤ 6 g/dL Transusion is indicaed i Hb < 8 g/dL
AND

There are signs o decompensaon, sickle cell, severe malaria,
severe bacerial inecon or pre-exisng hear.

Aduls Hb < 7 g/dL
Consider earlier ransusion in paens wih signs o decompensaon, sickle
cell, severe malaria, severe bacerial inecon or pre-exisng hear disease.

Adaped rom he WHO CD Rom, Clinical use of blood, 2005.2

1.2 Acue haemorrhage

Acue haemorrhage is associaed wih hypovolaemia and reduced circulang haemoglobin.
Acue haemorrhage causes haemodynamic insabiliy, wih reduced ssue perusion and
oxygen delivery. The priories o managemen are o conrol bleeding and resore circulang
volume, while mainaining oxygenaon. Paens wih ongoing, massive bleeding may bene
rom limied uid resusciaon and oleraon o moderae hypoension unl haemorrhage
has been conrolled.

Crysalloid soluons should be used or inial correcon o hypovolaemia (Ringer Lacae or
0.9% sodium chloride). There is no evidence ha colloids (Haemaccel®, Plasmion®, Gelousin®)
aremore eecve han crysalloids or uid resusciaon andmay be associaedwih increased
adverse eecs. Blood should no be used o correc hypovolaemia.

Blood loss equivalen o 30% oal blood volume (ACSa Class I and II Acue Haemorrhage)
can normally be oleraed wihou blood ransusion, provided ha volume replacemen is
adequae.

The decision o ransuse is based on clinical crieria. Transusion is indicaed when
haemodynamic insabiliy and ssue hypoxia persis despie adequae volume resusciaon. I
is usually necessary when blood loss exceeds 30-40% oal blood volume (ACS Class III and IV).
However, earlier ransusion may be necessary i he paen’s underlying condion prevens
eecve compensaon o acue anaemia.

A birh, an acue haemorrhage can presen wih pallor (wihou jaundice), achypnea (or
gasping respiraon), achycardia and sympoms o hypovolaemia ranging rom decreased
peripheral perusion (10% loss o blood volume) o hypovolaemic shock (20-25% loss o blood
volume).3

1.3 Coagulaon disorders

Sored (non-resh) blood is no eecve in correcng haemorrhage secondary o coagulaon
disorders as i conains neiher coagulaon acors V and VIII nor unconal plaeles.

a ACS: American College o Surgeons
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1.3.1 Acquired disorders

Early rauma induced coagulopahy is due o release o inammaory mediaors rom
damaged ssue, diluon o blood wih crysalloids, acidosis associaed wih ssue hypoxia
and hypohermia.

Disseminaed inravascular coagulaon (DIC) is mainly seen in obseric complicaons (e.g.
abrupo placenae, reained dead oeus), snake envenomaon (viperids, croalids) and
severe inecons (e.g. meningococcal and oher bacerial sepcaemia, malaria). Managemen
consiss essenally o reang he primary cause o early rauma induced coagulopahy and
DIC and resoring plaeles and coagulaon acors by he ransusion o resh whole blood
(never rerigeraed) or specic blood componens, such as resh rozen plasma and plaele
concenraes, i hey are available.

1.3.2 Congenial disorders

Paens wih congenial disorders o plaeles or coagulaon acors are a risk o severe
bleeding during rauma, delivery or surgery and need specic blood componens (e.g.
cryoprecipiaes, plaele concenraes) o correc heir deciency. They should be reerred o
a cenre where hese componens are available.

In he even o haemorrhage, i reerral is no easible, ransusion o resh whole blood may
provide adequae clotng acors and plaeles o conrol haemorrhage i he coagulaon
disorder is mild o moderae.

1.4. Specic consideraons

1.4.1. Hemoglobinopahies

Sickle cell disease

Transusion is indicaed in:
– Acue severe haemolysis: i Hb ≤ 5 g/dL or drop o 2 g/dL below he paen’s baseline.
Targe a Hb level o 9 g/dL.

– Splenic sequesraon wih Hb ≤ 5 g/dL (he objecve is o reach 7-8 g/dL maximum).
– Sroke: i Hb ≤ 9 g/dL; arge Hb o 10 g/dL.
– Acue ches syndrome: i sympoms are unresponsive o anbiocs and Hb < 9 g/dL.
– Pregnan woman ≥ 36 weeks wih Hb < 8 g/dL.
– Pregnan woman < 36 weeks wih Hb < 7 g/dL

Thalassaemia major

Thalassaemia major is a severe, ransusion-dependen anaemia.
The Hb arge should be 10 o 12 g/dL.
Adminisraon o iron chelang agens is essenal or he reamen o chronic iron overload
secondary o requen ransusions. Paens wih halassaemia inermedia do no usually
require regular ransusions.

Glucose-6-phosphae-dehydrogenase (G6PD) defciency

G6PD deciency can cause acue or chronic haemolysis during severe viral and bacerial
inecons, or ingeson o cerain oods (e.g. ava beans) or exposure o various drugs
(e.g. dapsone, nirouranoin, primaquine, sulonamides, aspirin, chloroquine, quinine,
chloramphenicol). Transusion is no required in mos cases bu is indicaed in severe
haemolysis.
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1.4.2. Severely malnourished children

In he absence o oher explanaons, a drop in Hb level wihin a ew days ollowing he
admission in nurional cenre suggess he correcon o a pre-exisng haemoconcenraon
(increase in plasma volume ollowing oral or IV rehydraon) and in isel is no an indicaon
or ransusion.

According o he WHO, children wih kwashiorkor may have redisribuon o uid leading o
low Hb (relaed o haemodiluon) which does no necessarily require ransusion.

1.4.3. Obstetrics

During delivery, normal blood loss is approximaely 500 mL (or vaginal delivery and or
caesarean secon). I blood loss is no greaer han normal and he Hb level was ≥ 8 g/dL
beore delivery, blood ransusion is rarely necessary.

In he even o elecve caesarean secon, i he preoperave Hb level is < 8 g/dL prepare wo
compable and cross-mached blood unis and have hem ready or immediae use bu do no
perorm prevenve ransusion.

1.4.4. Surgery

In healhypaens, hepre-operavedecision or a ransusiondependson hepaen’s clinical
olerance o anaemia. However, be prepared or ransusion i Hb is < 7 g/dL in a healhy adul
undergoing major surgery or surgery wih signican blood loss. Have blood unis ready or
immediae use (compable and crossmached), bu do no perorm prevenve ransusion. All
paens who undergo elecve surgery, even iminor, mus have a blood group deerminaon
perormed.

In aduls wih low cardiopulmonary reserve (e.g. hear ailure, coronary disease, chronic
respiraory disease) or in elderly paens, an Hb hreshold o 8-9 g/dL is usually recommended
beore surgery.

Notes:
– When a paen is reerred o a surgical aciliy or elecve surgery, cerain acilies may
organise ha a compable and negavely crossmached donor seleced rom he paen’s
enourage accompanies hem in case he paen requires a ransusion.

– Blood recovered rom a large, closed haemohorax via an inercosal drain may be re-
inused as an alernave o ransusion o donor blood. This mus only be underaken by
experienced sa using adequae serile equipmen.

1.4.5 Severe burns

Burns inially do no bleed. In he absence o comorbidiy, such as rauma or proound pre-
exisng anaemia, burns alone do no call or a blood ransusion.

However, surgical inervenons on burns, such as excision-grafing, may cause copious
bleeding and hereore require preparaon or possible ransusion. Exensive burns cause an
inammaory syndrome ha prevens haemaopoiesis. I is hereore essenal o consanly
monior he Hb level hroughou he wound healing process. Furhermore, anaemia delays
wound healing.
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2. Prescripon

Only a physician or an anaeshes nurse (i local legislaon allows) can prescribe a blood
ransusion. They are responsible or he ollowing seps:

2.1. Reques he paen’s Hb level and deermine he ransusion indicaon

The decision o ransuse a paen is based on several parameers:
– Clinical olerance o anaemia
– Underlying condions (cardiovascular and pulmonary disease disease, ec.)
– Severiy, rae and hisory o blood loss or o red cell desrucon
– Haemoglobin levela

When ransusion is indicaed, i should be carried ou wihou delay.

2.2. Inorm he paen abou he need or a ransusion and obain wrien
consent

Once he decision o ransuse has been aken, he paen or legal represenave mus be
inormed abou he benes/risks o ransusion.

The paen (or legal guardian) MUST give wrien consen or ransusion. (Appendix 6).
I i is no possible o obain consen, he ransusion can be adminisered i he physician
considers i is in he bes ineres o he paen. In his even, he paen mus be inormed
laer ha hey have received a ransusion.

An adul or a legal represenave o a child, who is able o give inormed consen, may reuse
ransusion. In such cases, i is imporan o undersand he reason or he reusal and o
explain he benes o he ransusion. In he even o connued reusal, inorm he paen o
he consequences o his decision. Any reusal o ransusion mus be recorded in he paen’s
le.

2.3. Reques he paen’s blood group deerminaon

Even i he paen knowswha blood group hey are, he blood groupmus sll be deermined.

The paen’s blood group should be deermined wice. The rs deerminaon can be done
on admission (on capillary blood i venous sampling ails) and he second deerminaon when
blood is prescribed (Appendix 16 and Appendix 26).

Notes:
– An EDTA ube is necessary or crossmaching and is drawnwhen he ransusion is prescribed.
– All blood samples mus be labelled wih he paen’s ideny and he dae o collecon.
– The ABO bedside compabiliy es should no be conusedwih blood group deerminaon.

a Recommended equipmen or Hb measuremen includes poin-o-care analysers (HemoCue Hb 301®) or
auomaed haemaology analysers.
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2.4. In he even o direc donaon, ask or idencaon o a compable blood
donor

See Chaper 2.

2.5. Prescribe he blood produc, he volume needed, and he ransusion rae;
indicae he urgency o ransusion

2.5.1 Choice o blood componen

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

Stored whole blood

The sored whole blood (i.e. kep rerigeraed) is he mos commonly ransused componen
and mainly indicaed in severe anaemia wih hypovolaemia (e.g. rauma, haemorrhage) or in
some aeologies o shock.
In sored blood, red blood cells keep heir qualies (oxygen carrying capaciy, deormabiliy)
bu plaeles irreversibly sel-aggregae a emperaures below 16 °C and hermo-labile
coagulaon acors deeriorae wihin 72 hours when sored a 4 °C.

Fresh whole blood

When i is necessary o provide plaeles and/or clotng acors, and i specic componens
are no available:
– Massive haemorrhages in surgical, obseric and rauma paens: i he volume o blood
ransused wihin 12 hours reaches 50% o he oal blood volume, sop ransusing sored
whole blood and adminiser resh whole blood (blood colleced less han 4 hours beore
ransusion, ha has never been rerigeraed).

– DIC: i possible ransuse resh whole blood rom he ouse.

PRBC

PRBC are preerred:
– For paens wih severe anaemia wihou hypovolaemia (e.g. haemolysis)
– For paens a risk o circulaory overload, i.e. hose wih cardiac or respiraory disease,
elderly paens, and children.

– In he even o ransusion wih non-ABO idencal blood (Chaper 1, Secon 3).

PRBC are eiher:
– Supplied by he naonal blood ransusion service.
– Prepared rom mulple bags afer sedimenaon and separaon ino saellie bags.
– In he absence o mulple bags, whole blood unis can be sored vercally wih he
ransusion oules poinng down, and hen careully ranspored o he ward so as o
no mix he red cells back ino he plasma. Only he sedimened red blood cells mus be
ransused (Appendix 12).

2.5.2 Compabiliy rules

Adults & children above 4 months

Use ABO Rh idencal blood whenever possible.

I idencal ABO Rh D blood is no available, compable ABO Rh D blood may be ransused
only wih he prescribing docor’s agreemen according o he compabiliy rules menoned
in he able 3.2.
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Table 3.2 - Compabiliy rules or red cells ransusion or aduls and children above 4 monhs

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 posive Rh D posive Rh D negave

Rh D negave Rh D negave See Chaper 1, Secon 3.2

Neonates up to 4 months

The blood mus be compable wih boh he moher’s and child’s blood according o he
able 3.3. Do no use blood rom hemoher. For more inormaon, see Chaper 1, Secon 3.4.

Table 3.3 - Compabiliy rules or red cells ransusion or neonaes up o 4 monhs

Neonates
up o 4 monhs

Mother Blood to transfuse Commens

O A, B or O O

Imoher’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 +

Imoher’s Rh unknown:
give Rh - blood

Rh -

Rh -

I Direc Coombs es
negave in child,

possible o give Rh +

Rh -
Rh + Rh -

Rh - Rh -
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Notes:
– In all cases, preer ABO idencal blood ransusion when possible.
– When O blood is o be ransused o a non O child, ransuse PRBC, or he leas possible
amoun o plasma.

– Secure Rh negave blood or Rh negave recipiens.

2.5.3 Volume o be ransused

Children up to 20 kg including severely malnourished children

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

To reduce he risk o circulaory overload, preerably use PRBC o reduce he volume o be
ransused.
Close and regular monioring during and afer ransusion is crical as an increase in blood
volume can precipiae or aggravae hear ailure. The physicianmus be immediaely inormed
o any anomaly.

Notes:
– Transusion se ubing holds a dead volume o around 15-18 mL; he docor mus ake his
volume ino accoun when calculang he volume o blood o be ordered.

– I PRBC are prescribed bu whole blood is delivered, red cells will sar sponaneously
sedimenng during he ransusion. Warn he sa and he care giver ha his is normal. Do
no homogenise. Sop he ransusion when he prescribed volume has been adminisered
or when here is only plasma lef in he bag.

Adults

For an average-size adul, one uni o 450mL owhole 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 conraindicaon or ransusion.
– The paen does no need o have an empy somach; i he paen needs o ea a he
beginning o he ransusion, wai 15 minues afer he sar o he ransusion.

– Roune adminisraon o urosemide prior o ransusion in order o preven cardiac ailure
or pulmonary oedema is no recommended. The decision o adminiser urosemide (Child:
0.5 o 1 mg/kg/injecon; Adul: 20 o 40 mg/injecon, by slow IV injecon) should be made
on a case-by-case basis, according o he paen’s clinical condion.

2.5.4 Transfusion rate

Blood unis should no be exposed o ambien emperaure more han 4 hours and a hal
(30 minues or blood delivery and 4 hours or adminisraon) o limi bacerial prolieraon.

Fas inusion raes increase he risk o circulaoryoverload inpaenswih cardiac or respiraory
disease, elderly paens, and children.

In children wihou hypovolemia and/or shock, he recommended ransusion rae is
5 mL/kg/hour or PRBC and whole blood (Appendix 7).

In he even o haemorrhagic shock, inser he blood uni ino an inaable cu or a pressure
cu o increase he ow rae wihou exceeding a pressure o 300 mm Hg. Ensure urher
venous access is available in case i is needed.
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2.5.5 Urgency o ransusion

In urgen cases, blood is needed wihin 1 hour or lessb.
In lie-hreaening emergencies, when he paen’s blood group is unknown, he ransusion
deparmen can issue O Rh D negave blood (Chaper 1, Secon 3.1).

2.5.6. Massive transfusion protocol

A ransusion is dened as massive i:
– In children and aduls: over 50% o he oal blood volume is replaced by blood componens
in less han 3 hours (oal blood volume is 70 mL/kg in men, 60 mL/kg in women, 80 mL/kg
in children and 85-90 mL/kg in neonaes).

– Or in aduls: 3 whole blood unis or 4 PRBC unis are ransused in he rs hour and urher
blood componens are expeced o be needed.

– Or in children: he ransusion o over 15 mL/kg o PRBC in he rs hour.

Management in adults

– Hb level, urgen blood group deerminaon and a blood EDTA ube or he crossmach.

– I available, ask or plaele coun, hrombin me (TT) and acvaed cephalin me (ACT),
calcium and poassium.

– I here is no blood sock, ideny and es poenal compable blood donors and/or warn
he blood ransusion deparmen ha a massive ransusion proocol has been acvaed.

– Order and ransuseaccording o heproocol belowbasedon heavailabiliyo componens:

Sep 1
• 2 whole blood unis (he mos recen unis)
• Or 2 resh whole blood unis
• Or 2 whole blood unis + 2 FFP
• Or 2 PRBC + 2 FFP
• Tranexamic Acid (Exacyl®)4 is indicaed in massive haemorrhage due o rauma and in
massiveobseric haemorrhage. Thersdosemusbegivenas soonaspossible andwihin
hree hours afer he onse o bleeding (adminisraon o he rs dose o ranexamic acid
afer hree hours may be associaed wih increased risk omoraliy).

• Proocol: injec ranexamic acid 1 g by slow IV bolus in 10 minues.
• I bleeding connues, a second bolus o ranexamic acid 1 g slow IV (10 minues) may be
given 3 hours afer he rs bolus.

• Sysemacally add calcium gluconae: 1 g by slow IV in a separae IV line rom he blood
componens. The rs dose o calcium gluconae should be given AFTER hese wo unis
o blood.

I he paen is sll haemodynamically unsable, or i bleeding persiss, connue as ollows:

Sep 2
• 4 resh whole blood unis
• Or 4 whole blood unis (he mos recen unis) + 1 adul pool o plaeles i available
• Or 4 whole blood unis + 4 FFP + 1 adul pool o plaeles i available
• Or 4 PRBC + 4 FFP + 1 adul pool o plaeles i available
• Subsequen doses o calcium gluconae should ideally be based on he serum calcium
level.

b The minimum me required or a direc blood donaon, including donor selecon (quesonnaire, blood
grouping, TTI screening), blood collecon and crossmaching, is approximaely 60 minues when perormed
by experienced sa.



Chaper 3: Blood ransusion process

60

I he paen is sll haemodynamically unsable, or i bleeding persiss, connue as ollows:
• Repea eiher hal or all o sep 2
• Or according o laboraory es resuls i available:

Hb < 7 g/dL: ransuse 2 addional PRBC unis.
TT or ACT > 1.5 he reerence value: ransuse 4 addional FFP unis.
Plaeles < 75 x 10⁹/L: ransuse 1 addional adul pool o plaeles.
Ionizedcalcium<1mmol/L: ransuse10mLo calciumgluconaebyslow IV (10minues).

Oher measures include: sop/limi he bleeding; mainain a permissive hypoension (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
hypohermia (> 35° C, using a “uid warmer” or inusions and or all blood componens, and
an emergency/warming blanke); avoid excess crysalloid inusion; preven or correc acidosis
(pH > 7.38).

Sop massive ransusion proocol when he ollowing crieria have been reached: absence
o haemorrhage or DIC, haemodynamic sabiliy, adequae resuls or Hb (>7 g/dL), plaeles
(> 75 x 10⁹/L), and coagulaon ess (TT or ACT < 1.5 he reerence value).

Themassive ransusionproocol shouldnobeconnued i hepaen’s condiondeerioraes
o he poin ha survival is unlikely and urher ransusions become ule.

Management in children

Transuse 20 mL/kg o resh whole blood.
Or 20 mL/kg owhole blood (he mos recen unis) and i available 10 mL/kg o FFP e 10 mL/
kg o plaeles.
Or 15 mL/kg o PRBC and i available 10 mL/kg o FFP e 10 mL/kg o plaeles.

Injec ranexamic acid (Exacyl®): 15 mg/kg bolus by slow IV (10 minues) 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 indicaon or giving calcium gluconae wih he rs 15 mL/kg o PRBC or 20 mL/kg
o whole blood, bu i more blood is needed, hen injec calcium gluconae by slow IV: up
o 10 kg: 0.5 mL/kg and rom 11 o 45 kg: 0.3 mL/kg (in a separae IV line rom he blood
componens).

I necessary, repea he ransusion o he blood componens as above according o clinical
crieria and/or laboraory resuls (same parameers as or aduls).

2.6. Record all relevan inormaon in he paen’s le

Record he reason or ransusionand hepaen’sHb level. Thepaen’s bloodgroup indicaed
on he blood group resul orm (Appendix 17) is recorded in he paen’s medical le.
Record he prescripon: ype o componen, prescribed volume, adminisered volume, rae,
urgency, ec. Record ha wrien consen or ransusion has been obained (Appendix 6).

2.7. Fill in a blood reques and delivery orm

The blood reques orm should provide all required inormaon (Appendix 31). I is sen o he
blood ransusion deparmen in duplicae (using NCRc duplicae order pads or carbon papers),
along wih he labelled EDTA ube or crossmaching and he 2nd blood group deerminaon.

c NCR: No carbon required
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3. Delivery o blood unis

The laboraory echnician or he person in charge o delivering blood is responsible or he
ollowing seps:

3.1. Check he sock regiser or availabiliy o ABO Rh D idencal blood

In case o non-idencal blood, he prescriber’s agreemen is necessary or delivering ABO Rh D
non-idencal compable blood.

3.2. Check he blood uni

Check he blood uni or any abnormaliy. The blood uni and ubing should be inac wih no
visible leaks. The red cells should be dark red and he plasma brigh yellow. Do no deliver
unis wih visible clos, black brown or purplish red cells, pink or pale plasma.

3.3. Crossmach he seleced blood uni wih he paen’s plasma

For procedure, see Appendix 26.

Only negavely crossmached unis may be delivered, whaever he ype o donaon.
Inormaon on crossmach (dae, blood uni number, paen idencaon, resul) should be
recorded in he blood sock/delivery regiser (Appendix 29).
I here is no laboraory sa available, he crossmach can be perormed a he paen’s
bedside by placing in conac he recipien’s capillary blood and he blood o be ransused
using a le.

3.4. Deliver the blood unit

The blood uni is delivered ogeher wih:
– The ull reques/delivery orm, compleedwih inormaon on he blood uni (Appendix 31).
A copy is kep in he blood ransusion deparmen.

– A card or he bedside vericaon o ABO compabiliy (Appendix 18.1 and Appendix 18.2)
ogeher wih is accessories.

I i akes more han 10 minues o deliver he blood uni rom he ransusion deparmen o
he ward or i he blood uni is no o be used immediaely bu wihin wo hours, place i:
– In a vaccine carrier,
– Wih 5 pre-condioneda ice packs (one a he boom and one on all 4 sides),
– Proec he blood uni rom direc conac wih he ice packs by placing insulaon maerial
(e.g. bubble wrap, cardboard) beween he blood uni and he ice packs.

I he blood uni is o be used more han wo hours laer, he reserved blood uni should say
sored in he blood rerigeraor (where he emperaure conrol is more precise han in a
vaccine carrier).

The ransused paens regiser (Appendix 30) is lled ou a he me o delivery.

a Pre-condioned ice-pack: ice pack rozen a – 20 °C and parally derosed under running waer so ha when
placed vercally 5 cm o liquid waer is visible a he boom o he ice-pack.
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4. Adminisraon o a blood uni

The prescribing physician is responsible or he enre ransusion process.

The nurse is responsible or he ollowing seps 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 ransusion
deparmen. Reurn he blood uni o he ransusion deparmen i i has been ou o cold
chain or over 10 minues.

– Inspec he blood uni or any abnormaliy. The blood bag and ubing should be inac wih
no visible leaks. The red cells should be dark red and he plasma brigh yellow.

– Reurn he blood uni o he blood ransusion deparmen i: clos are visible; red cells are
black, brown or purplish; plasma is pink or pale, or i any oher abnormaliy is observed.

– Check he expiry dae o he blood uni.

Notes:
– I he blood reaches he ward wihin 10 minues and is o be immediaely ransused, here
is no need o ranspor he blood uni in a vaccine carrier.

– I he blood is o be ransused wihin wo hours, i should be ranspored and kep in a
vaccine carrier.

– I he blood is o be ransused more han 2 hours laer, i should be kep in he blood
rerigeraor.

4.2. Check he ideny o he paen andmach iwih he prescripon and he
delivered blood unit

The mos requen cause o ransusion accidens is he ransusion o a blood uni ha was
inended or anoher paen.

In order o preven hese accidens, at the bedside:

– Check he paen’s ideny by asking open quesons: wha is your name? Can you spell i
please? Wha is your dae o birh?Where were you born? A double ideny check (i.e. by 2
dieren people) is recommended.

– I he paen is a child or is unconscious, ask a care giver o ideny he paen. A double
ideny check (i.e. by 2 dieren people) is recommended.
Paens who are unconscious or undergoing surgery and children should be idenable,
e.g. wearing a wrisband wih heir las name, rs name, age or dae and place o birh.

– Compare he paen’s ideny wih he prescripon and he blood delivery orm o ensure
he righ paen ges he righ blood uni.

– Check ha he blood group indicaed on he blood uni and on he delivery orm are he
same and corresponds o he paen’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. Perorm las vericaon o ABO compabiliy a bedside

Even i blood grouping has been perormedon boh he paen’s blood and he blood uni, ABO
incompabiliy accidens may sll occur. These accidens are due o human error, including
blood specimens drawn rom he wrong paen, blood unis given o he wrong paen or
labelling errors on ubes/blood unis.

The bedside vericaon o ABO compabiliy is perormed jus beore ransusion (i.e. beore
connecng he ransusion se o he blood uni). I is inended o veriy one las me, a
he paen’s bedside, ha he recipien’s blood and he blood o be ransused are ABO
compable. I is he responsibiliy o he healh sa ha carries he ransusion o perorm
his vericaon. The inerpreaon o ABO card mus be doubless.

In case o any doub, repea he ABO compabiliy procedure and call he docor. See
Appendix 18.1 and Appendix 18.2.

Keep he bedside esng card in he paen’s le.

4.4. Carry ou he ransusion

Prepare a monioring orm and assess he paen’s vial signs (Appendix 8).
Procedure or ransusion process is described in he Appendix 4.

Oher monioring parameers may be added according o he paens: glucose level or
neonaes and children, parcularly in malaria paens.

Check all basic resusciaon drugs and maerials in case o adverse reacons are a
hand.

Notes:

– The blood and is componens mus imperavely be lered by means o a blood
adminisraon se ed wih a 170/200 micron ler.

– I venous cannulaon is impossible, he intraosseous route can be used (Appendix 3).

– The use o inusion/bloodwarmer is indicaedONLY in he even o rapid ransusion (or an
adul, rae o over 25-30 mL/kg/hour and or a child rae o over 15 mL/kg/hour).

– Paediaric adminisraon ses (blood buree) are used o ensure he ransusion o he
precise volume prescribed. For very small volumes o blood ransusion, he rae in drops/
minues is very low and impossible o adjus manually wih precision. In he absence o an
inusion pump or elecric syringe, blood boluses can be adminisered every 15, 20 or 30
minues while injecng a saline soluon beween he boluses o keep he vein open using a
3 way connecor.

– A drip assist is an elecronic drople couner which displays he inusion rae in number o
drops per minue and he oal volume adminisered since he sar o he ransusion.

– An inusion pump is anoher means o ensure he exac volume and rae o ransusion are
respeced as prescribed (cauon: a specic ransusion se compable wih he inusion
pump is required). Inusion pumps canno be used o ransuse neonaes.

– An elecric syringe may be used: he 50 mL syringe is lled wih blood lered hrough a
ransusion se using a 3 way-connecor. I more 50 mL are o be adminisered, he syringe
will be lled several mes hrough he ransusion se which is kep conneced o he 3-way
connecor.
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4.5. Monior he paen

The paen’s condion and vial signs mus be closely moniored hroughou ransusion, and
aferwards, in order o respond immediaely in he even o adverse reacons.

During he rs 15 minues:
Say wih he paen in order o deec warning signs: ever, chills, ushed eeling, urcaria,
prurius, breahing dicules, anxiey, and pain or haemodynamic insabiliy.

Re-assess he paen’s condion and vial signs (RR, hear rae, BP) and oxygen sauraon:
– 5 minues afer he sar o ransusion,
– Every 15 minues during he rs hour,
– Every 30minues unl he end o he ransusion; every 15minues in severelymalnourished
children,

– When he ransusion is compleed, and up o 4 o 6 hours hereafer.

The paen or he care giver should be insruced o aler he nurse o any discomor, malaise
or unusual sensaons. In an unconscious paen, he rs maniesaon o a ransusion
reacon may be hypoension or haemauria or diuse bleeding.

Sop he ransusion and aler he physician in he even o warning signs, or i he paen’s
general condion changes (e.g. alered consciousness, agiaon), or i vial signs deeriorae.

All inormaon mus be recorded on he monioring orm. Keep he monioring orm in he
paen le (Appendix 8).

Table 3.4 - Vial signs (normal values and aler hresholds) a

Age

Respiraory rae
(breahs/min)

Hear rae
(beas/min)

Sysolic blood
pressure (mmHg)

Normal rangea Normal range Normal range

< 1 monh 30-60 120-160 > 60

2-11 monhs 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 oupu

I an urinary caheer has been insered, urine oupu should bemeasured hourly. I should be:
30-60 mL/hour in aduls
1 mL/kg/hour in children
0, 5-1 mL/kg/hour in neonaes
1-3 mL/kg/hour in premaure neonae

I here is no indicaon o inser an urinary caheer, check ha he paen is voiding normally
hroughou he ransusion and or up o 6 hours aferwards. In he even o doub, noy he
physician.

a Respiraory rae in malnourished children may be 5 breahs/minue lower han in healhy children.
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In heevenomacroscopic haemauria, noy hephysician. I canbe relaed o he ransusion
bumay also be unrelaed o he ransusion (e.g. acue haemolysis, malaria).

4.6. Once he ransusion is compleed

– Reassess he paen’s condion and vial signs.
– Connue an inusion a a very slow rae o keep he vein open.
– Inorm he physician ha he ransusion has been compleed and repor he me on he
monioring orm. The physician mus check he paen’s general condion.

– Adminiser malaria and syphilis reamen i indicaed (Chaper 2, Secon 6).
– The paen will be checked again up o 6 hours afer he compleon o he ransusion.

Checking pos-ransusion Hb is no essenal i clinical signs and sympoms o decompensaed
anaemia have been alleviaed by ransusion.
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5. Managemen o ransusion-relaed complicaons5

5.1. Immediae complicaons (< 24 h)

5.1.1. Possible causes o signs/sympoms ab

Signs and sympoms Mos common causes Less common causes

Fever
(wih or wihou chills)

• A pre-exisng inecon
• Non-haemolyc ebrile
ransusion reacon (NHFTR)

• Acue haemolyc reacon
• Sepc ransusion reacon
• Transusion-relaed acue
lung injury (TRALI)a

Urcaria, prurius • Allergic reacon

Hypoension or shock • Paen’s underlying
condion (e.g. haemorrhage)

• Anaphylacc reacon

• Acue haemolyc reacon
• Sepc ransusion reacon
• TRALI

Dyspnoea • Pre-exisng dyspnoea
• Transusion-associaed
circulaory overload (TACO)b

• Anaphylacc reacon
• TRALI

Pain • Paen’s underlying
condion (e.g. rauma)

• Acue haemolyc reacon
(pain a venepuncure sie,
along he IV line; ches, back
or ank pain)

• Anaphylacc reacon
(abdominal cramping)

• TACO (ches pain)

Urinary signs
(oliguria, dark urine,
haemauria)

• Paen’s underlying
condion (e.g. haemolyc
anaemia)

• Acue haemolyc reacon

Anxiey
Agiaon

• Acue haemolyc reacon

a TRALI : ransusion-relaed acue lung injury

b TACO : ransusion-associaed circulaory overload
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5.1.2. Inial managemen

During he early sages o a reacon, imay be dicul o deermine he cause. In all evens:
– Sop he ransusion bu keep he IV line open wih 0.9% sodium chloride.
– Noy he physician immediaely.
– Re-check ha he righ blood is being ransused o he righ paen, i.e. check he blood
uni label and he paen’s ideny. I here is a discrepancy:
• Check ha oher blood unis adminisered a he same me on he same (or dieren)
ward have been given o he righ paen(s)c. I necessary, sop ransusions emporarily
unl all have been checked.

• Noy immediaely he blood ransusion deparmen.
– Assess vial signs. I clearly needed, inser a urinary caheer.
– Look or bleeding a he venepuncure sie.
– Draw a blood sample ino an EDTA ube and a urine sample or urher analyses (Chaper 3,
Secon 5.3).

– Do no remove he blood uni unl a probable or possible diagnosis is made. I he blood
uni is removed, do no discard i; reurn i o he ransusion deparmen or analysis.

5.1.3. Specic managemen

All ransusion reacons mus be noed on a specic orm lled on wo copies, one or he
ransusion deparmen and one kep in he paen’s le (Appendix 9).

Allergic reactons

Wihin a ew minues and up o 3 hours afer he sar o ransusion:

A. Minor allergic reacon

Signs and symptoms
– Urcaria (usually associaed wih prurius), wih no oher sympoms

Management
– Temporarily sop he ransusion.
– Adminiser an anhisamine, 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 paens)

– The ransusion can be resared i he paen is sable and no oher sympoms are presen
afer 30 minues. This decision should be made by he physician.

B. Anaphylacc reacon

Signs and symptoms

– Breahing dicules (dyspnoea, wheeze, ague, conusion, cyanosis) and/or airway
obsrucon (hoarse voice, pharyngeal/laryngeal oedema, sridor, bronchospasm) wih,
depending on he severiy o he reacon, hypoension or circulaory collapse, achycardia
or bradycardia, alered consciousness.

– Nausea and abdominal cramping may be presen.
– Skin and mucosal changes (eryhema and/or urcaria and/or angioedema) are presen in
over 80% o anaphylacc reacons.

c Check paen’s ideny, blood reques/delivery orm, concordance beween he paen’s blood group and he
blood uni group, and bedside vericaon o ABO compabiliy card.
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Management

– Denively sop he ransusion, remove he blood uni and send i back o he blood
ransusion deparmen.

– High ow oxygen adminisraon.

– Adminiser epinephrine (adrenaline) IM, ino he anero-laeral high, in he even o
hypoension, pharyngolaryngeal oedema, or breahing dicules:
Use undiluted soluon (1:1000 = 1 mg/mL) and a 1 mL syringe graduaed 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 aduls: 0.5 mL

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

– A he same me, adminiser rapidly Ringer lactate or 0.9% sodium chloride: 1 lire in aduls
(maximum rae); 20 mL/kg in children, o be repeaed i necessary.

– I here is no clinical improvemen, repea IM epinephrine every 5 o 15 minues.
I shock persiss afer 3 IM injecons, adminisraon o IV epinephrine a a consan rae by
a syringe pump is necessary:
Use a diluted soluon, i.e. add 1 mg epinephrine (1:1000) o 9 mL o 0.9% sodium chloride
o obain a 0.1 mg/mL soluon (1:10 000):
Children: 0.1 o 1 microgram/kg/minue
Aduls: 0.05 o 0.5 microgram/kg/minue
I syringe pump is no available, see box page 70.

– In paens wih bronchospasm, epinephrine is usually eecve. I he spasm persiss give
10 pus o inhaled salbutamol.

Note: corcoseroids are no indicaed in he inial reamen o anaphylaxis. They may
be adminisered once he paen is sabilised o preven recurrence in he shor erm
(prednisolone PO: 0.5 o 1 mg/kg once daily or 1 o 2 days).

Once he paen has been sabilised, reassess i i is immediaely necessary o connue he
ransusion. I required, order a new uni o blood which mus imperavely be rom a dieren
donor.

Non haemolytc ebrile ransusion reacton (NHFTR)

NHFTR is a common reacon in paens previously ransused and in women who have been
pregnan.

Signs and symptoms

Wihin 4 hours afer he sar o ransusion:
– Chills ollowed by ever ≥ 38 °C or a change o ≥ 1 °C rom he pre-ransusion value.

Notes:
– Always check pre-ransusion emperaure as ever can be due o a pre-exisng inecon.
– Fevermay also be he inial sympomo amore severe reacon such as haemolyc reacon,
sepsis or TRALI.
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Management

– Temporarily sop he ransusion.
– Adminiser paraceamol (oral, recal or IV).
– Careully resar he ransusion i no oher sympoms are presen (and afer oher causes o
ever have been eliminaed).
This decision should be made by he physician. I ever connues rising or i he paen
develops oher sympoms, sop ransusion and look or anoher diagnosis.

Acue haemolytc ransusion reacton due o incompatbiliy

Signs and symptoms

Wihin minues o sarng he ransusion, or possibly laer during or afer he ransusion:
– Anxiey, agiaon, pain a venepuncure sie and along he IV line, «eeling o impending
doom»/ches pain or ank pain.

– Fever, chills, achycardia, hypoension, haemoglobinuria (dark urine) and unconrolled
bleeding due o DIC.

– Oliguria is common and is ollowed by acue renal ailure.
– In an unconscious or anaeshezed paen, hypoension and unconrolled diuse bleeding
may be he only signs o acue haemolyc reacon.

Management

– Sop he ransusion and remove he blood uni. Send i back o he blood ransusion
deparmen.

– Mainain he BP and renal ow (0.5-1 mL/kg/hour) in order o preven acue renal ailure
using crysalloids a 20-30 mL/kg bolus.

– Reassess he paen and adjus according o clinical evoluon.
– I may be necessary o induce diuresis, using urosemide IV a a dose o 0.5 o 1 mg/kg/
injecon.

– I he paen improves bu sll requires blood, restart a transfusion with a new blood unit
rom anoher donor. There is no increased risk o a second haemolyc reacon provided
ha ABO compable blood is ransused.

– I he paen does no improve (i.e. hypoension and oliguria sll presen), sar an
epinephrine inusion.
I here are signs o DIC, adminiser FFP i available or resh whole blood.

Septc ransusion reacton

Signs and symptoms

– Wihin 4 hours o he sar o he ransusion:
High ever (≥ 39 °C) or change o ≥2 °C rom pre-ransusion value or hypohermia (< 36 °C),
chills, achycardia, drop or rise o 30 mmHg in sysolic BP, nausea, voming.

– In severe sepsis or sepc shock: proound hypoension, pallor, moled skin, cold exremies,
sweang, hirs, cyanosis, dyspnea, achypnea in varying degrees, anxiey, conusion, alered
consciousness, oligo-anuria.

Management

– Sop he ransusion and remove he blood uni. Send i back o he blood ransusion
deparmen.

– Perorm blood culures i available, aking blood samples rom he paen and he blood uni.
– Give vascular uid replacemen wih Ringer Lactate or 0.9% sodium chloride or plasma
substitute.
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– Use o vasoconsricors:
dopamine IV a a consan rae by syringe pump (see box):
10 o 20 micrograms/kg/minue
or, i no available
epinephrine IV a a consan rae by syringe pump:
Use a diluted soluon, i.e. add 1mg epinephrine (1:1000) o 9mL o 0.9% sodium chloride o
obain a 0.1 mg/mL soluon (1:10 000). Sar wih 0.1 microgram/kg/minue. Increase he
dose progressively unl a clinical improvemen is seen.
I syringe pump is no available, see box.

– Give large specrum anbiocs: ampicillin + genamicin or cefriaxone + ciprooxacin.
ampicillin IV
Children over 1 monh: 50 mg/kg every 6 o 8 hours
Aduls: 1 o 2 g every 6 o 8 hours
gentamicin IM or slow IV (3 minues)
Children ≥ 1 monh and aduls: 6 mg/kg once daily
ceftriaxone slow IVd (3 minues)
Children: 100 mg/kg once daily
Aduls: 2 g once daily
ciprofoxacin PO (by nasogasric ube)
Children: 15 mg/kg 2 mes daily
Aduls: 500 mg 2 mes daily

Once he paen is sabilized wih regards o he sepc shock, reassess i i is immediaely
necessary o connue he ransusion. I considered necessary, order a new blood uni which
mus be rom a dieren blood donor.

Note: in he even o sepc ransusion reacon during or afer ransusion o a paediaric uni
prepared rom a penabag sysem, all he remaining paediaric unis prepared rom he same
donaon o 450 mL mus be discarded.

Adminisraon o dopamine or epinephrine a a consan rae requires he ollowing
condions:
– Dose medical supervision in a hospial setng;
– Use o a dedicaed vein (no oher inusion/injecon in his vein), avoid he anecubial
ossa i possible;

– Use o an elecric syringe (or inusion pump);
– Progressive increase and adapaon o doses according o clinical response;
– Inensive monioring o drug adminisraon, parcularly during syringe changes.

Example:
dopamine: 10 micrograms/kg/minue in a paen 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, dilue one 200 mg-ampoule o dopamine wih 0.9% sodium chloride o
obain 50 mL o soluon conaining 4 mg o dopamine per mL.
For a dose o 36 mg/hour, adminiser he soluon (4 mg/mL) a 9 mL/hour.

d The solven o cefriaxone or IM injecon conains lidocaine. Cefriaxone reconsued using his solvenmus
never be adminisered by IV roue. For IV adminisraon, waer or injecon mus always be used.
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I here is no elecric syringe, diluon in an inusion bag may be considered. However, i is
imporan o consider he risks relaed o his ype o adminisraon (accidenal bolus or
insucien dose). The inusion mus be consanly moniored o preven any, even small,
change rom he prescribed rae o adminisraon.

Example for epinéphrine:

– In aduls:
Dilue 10 ampoules o 1 mg epinephrine (10 000 micrograms) in 1 lire o 5% glucose
or 0.9% sodium chloride o obain a soluon conaining 10 micrograms o epinephrine
per mL.
Knowing ha 1 mL = 20 drops, in an adul weightng 50 kg:
• 0.1 microgram/kg/minue = 5 micrograms/minue = 10 drops/minue
• 1 microgram/kg/minue = 50 micrograms/minue = 100 drops/minue, ec.

– In children:
Dilue 1 ampoule o 1 mg epinephrine (1000 micrograms) in 100 mL o 5% glucose or
0.9% sodium chloride o obain a soluon conaining 10 micrograms o epinephrine
per mL.
For adminisraon, use a paediatric infusion set; knowing ha 1mL = 60 drops, in a child
weightng 10 kg:
• 0.1 microgram/kg/minue = 1 microgram/minue = 6 drops/minue
• 0.2 microgram/kg/minue = 2 micrograms/minue = 12 drops/minue, ec.

Note: accoun or all inused volumes when recording ins and ous.

Transusion-associaed circulaory overload (TACO)

Signs and symptoms

During or wihin 6 hours afer ransusion:
– Respiraory disress (dyspnoea, achypnoea) and cough
– Hyperension or normal BP, achycardia, disended neck veins and peripheral oedema (e.g.
puy eyes, swollen hands)

Management

– Sop emporarily he ransusion.
– Si he paen in an uprigh posion.
– Adminiser oxygen.
– Adminiser furosemide by slow IV:
Children: 0.5 o 1 mg/kg/injecon
Aduls: 20 o 40 mg/injecon
Closely monior he paen and repea afer 2 hours i necessary.

– Once he paen is sabilized, connue he ransusion i necessary.

Transusion-relaed acue lung injury (TRALI)

Signs and symptoms

Wihin 6 hours afer he sar o he ransusion:
– Rapid onse o dyspnoea leading o acue respiraory disress wih hypoxemia
– Cough, hypoension or normal BP
– Fever and chills are repored, bumay be absen
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Management

Sop he ransusion, remove he blood uni and send i o he ransusion deparmen.
Treamen is ha or respiraory disress syndrome rom any cause: oxygen; mechanical
venlaon ofen required. Sympoms may resolve in 24-48 hours.

Once he paen is sabilized regarding respiraory disress, reassess i i is necessary o
connue he ransusion. I considered necessary, order a new blood uni rom a dieren
donor.

Notes:
I can be dicul o disnguish beween anaphylacc reacons, TACO and TRALI.
In anaphylacc reacons, respiraory dicules are usually associaed wih muco-cuaneous
signs and sympoms (cuaneous erupons, prurius, angioedema).
The risk o TACO is increased in children (especially malnourished children), he elderly and
paens wih pre-exisng cardiopulmonary disease.
All oher possible causes o respiraory disress mus be ruled ou beore deducing diagnosis
o TRALI.

Table 3.5 - Dierences beween TACO and TRALI

TACO TRALI

Temperaure Unchanged Fever may be presen

BP Hyperension or normal BP Hypoension or normal BP

Hear rae Tachycardia Normal or achycardia

Neck veins Disension may be presen Unchanged

Ches X-ray Normal hear size or enlarged
hear
Vascular congeson signs:
Perihilar haze, Kerley’s lines;
pleural eusion

Normal hear size
No vascular congeson signs
Diuse opaciy; perihilar nodules
and inlraon o he lower lung
elds

Response o
diurecs

Yes No eec
Deerioraon in hypoensive
paens

5.2. Delayed complicaons (> 24 h)

– Exravascular haemolysis: jaundice and anaemia, ofen preceded by a ebrile reacon. This
reacon is usually mild and sel-limied. The reamen is sympomac.

– Graf-versus-hos disease: rare bu can be aal; reamen is supporve; here is no specic
reamen.

– Iron overload in mul-ransused paens: use chelang agens.
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5.3. Invesgang an immediae ransusion reacon

– According o he clinical presenaon o he ransusion reacon:
• Repea he blood group (ABO Rh D) on paen’s blood and on he blood uni.
• Repea he crossmach.
• Check or plasmac haemoglobinaemia (pink plasma indicang ree Hb in he paen’s
plasma).

• Check or haemoglobinuria wih a urine dipsck.
• Perorm a ches X-ray.
• Perorm blood culures on he paen and on he ransused blood uni.

Note: plasmac haemoglobinaemia andhaemoglobinuria are suggesve o acuehaemolyc
reacons.

– Complee a ransusion reacon orm (Appendix 9).

– Repor all ransusion reacons o he Blood Transusion Commiee.
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6. Parcular case o resh rozen plasma6

6.1 Sources and characeriscs o resh rozen plasma

Fresh rozen plasma (FFP) is prepared by an auhorized blood ransusion aciliy equipped
wih a laboraory cenriuge or blood unis. I conains all plasma proeins and in parcular
brinogen and hermo-labile coagulaon acors V and VIII.

FFP is prepared rom cenriuged whole blood or rom plasmapheresis ha has been as
rozen below - 18°C wihin a maximum o 6 hours afer collecon.

FFP is usually available in unis o 200 o 300 mL.

6.2 Sorage

FFP unis are immediaely sored in a reezer a below – 18 °C and can be sored up o 3monhs.
I he sorage emperaure is below – 25 °C, FFP unis can be kep or up o one year.

6.3 Transport

FFP is dispached o healh acilies in negave cold chain conainers (iceboxes lled wih he
mos rozen ice packs): he emperaure o he cold chain mus be consanly moniored o
check i remains below zero hroughou ranspor.

6.4 Indicaons

Indicaons or he use o FFP are mainly herapeuc and somemes prevenve:
– Massive haemorrhage associaed wih coagulopahy relaed o uid resusciaon and/or
ransusion o sored blood producs which lack hermo-labile coagulaon acors.

– Bleeding relaed omulple coagulaon acor deciency associaed wih reduced synhesis
o clotng acors in liver disease or increased consumpon o clotng acors in DIC.

– Severe bleeding associaed wih anviamin K drugs overdose.
– Bleeding associaed wih a coagulaon acor deciency when specic concenraed
producs are no available.

– Rare condions such as hrombocyopenic hromboc purpura and some specic plasma
proeins deciencies.

The ransusion o FFP carries similar risks o TTI, allergic reacons and hypocalcaemia due
o cirae overload, as he ransusion o packed red blood cells or whole blood.

In no even is FFP o be used or uid resusciaon or as a nurional produc.

6.5 Prescripon

Compabiliy

Prescribe FFP unis ha are ABO compable, preerably idencal. As FFP unis have a long
sorage lie, i should always be possible o provide ABO idencal FFP unis.

However, ABO compabiliy rules or he ransusion o plasma are he opposie o hose or
he ransusion o red blood cells.
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Table 3.6 - Compabiliy rules or FFP ransusion

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 conain red blood cells, here is no need or cross maching.

Volume o be prescribed

The inial herapeuc dose is 15 mL/kg (10 o 20 mL/kg).

In he absence o coagulaon ess, addional doses are adminisered i bleeding persiss.
When bleeding sops, his indicaes he FFP dose is sucien.

When coagulaon ess are available, haemosasis is considered ecien i he TT or ACT is
less han 1.5 mes he reerence value. Neverheless a reurn o ecien haemosasis may be
ransiory and mus hereore be moniored. Imay be relaed o underlying condions (ever
in parcular).

Duraon

In aduls, he recommended ransusion rae is one uni in 30 minues maximum.
In children up o 20 kg, he prescribed dose is 15 mL/kg ransused in one hour.

6.6 Preparaon

FFP is hawed beween 30 and 37°C in a waer bah under connuous agiaon. As soon as i
has hawed, FFP mus be ransused immediaely, or sored, while waing o be ransused, a
4 °C or a maximum o 6 hours.

FFP mus always be ransused using a ransusion se wih a 170-200 microns ler.

6.7 Monioring o FFP ransusion

Allergic reacons are common. I is essenal o look ou or severe anaphylacc reacons and
o have basic resusciaon drugs and maerial ready o be used.

Reminder:

FFP mus NOT be used or:
– Volume replacemen,
– To increase he albumin level,
– To reverse a coagulopahy ha can be reversed by adminisraon o viamin K,
– To normalize coagulaon ess in he absence o bleeding.
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1. Setng up blood ransusion acvies

1.1 Inial assessmen

1.1.1 Assess blood needs

Healh acilies ha carry ou ew ransusions usually perorm direc ransusions and do
no have sored blood. In acilies ha regularly carry ou ransusions, setng up a blood
ransusion deparmen wih sored blood, commonly called a “blood bank”, ensures a
consanly available supply o blood.

I is essenal o esmae he number o blood unis needed per week, or monh, according o
curren or expeced acviy. Demand or blood is high in malaria endemic areas, nurional
cenres and hospials wih obseric and surgical acvies, as well as in he even o an inux
o wounded.

1.1.2 Assess external sources of blood

Exernal sources include he naonal blood ransusion service (NBTS) or oher hospials.

Thecapaciyoanexernal source osupply saebloodmusbeassessedbyahealhproessional
wih he required compeences. Below is a lis o quesons/crieria o be considered:
– Does he blood source belong o he naonal blood ransusion service, a governmenal
organizaon, a non-governmenal organizaon, a privae organizaon?

– How are donors recruied, seleced and reained?
– Are blood donaons idened wih bar codes?
– Are ess resuls disclosed o donors and, i so, how?a

– Are equipmen, consumable iems and reagens procured rom validaed sources?
– Are reagens sored under suiable condions (emperaure, humidiy)?
– Wha esmehods are used or blood grouping, red cell anbody screening and ransusion
ransmissible inecons (TTI) screening?

– Are procedures manual or auomaed? Are resuls double-checked?
– How are he es resuls recorded? Manually or using inormaon echnology?
– Wha qualiy conrol procedures are here?
– Who is responsible or he supervision o he blood collecon deparmen and he
laboraory?

– Wha is he reacviy rae or each TTI in blood donaon? Wha is he local prevalence rae
or each TTI in he adul populaon?

– How are unsae/unesed blood unis sored, separaed rom qualied blood unis and
ulmaely desroyed?

– Is cold chain perormance sasacory and moniored? During sorage? Transpor?
– Who (wha insuon) does heblood source reporacviydaaandperormance indicaors
o?

– How many blood unis can he supplying aciliy provide in a given me rame?

I he evaluaor canno deermine alone wheher he source is reliable or no, hey should ask
a specialized proessional o carry ou he assessmen.

a Blood ransusion deparmens ha repor HIV resuls direcly o he donor may arac high-risk donors
looking or individual diagnosis.
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Blood supply:
– Can be combined supply rom an exernal source and donor blood collecon wihin he
healh aciliy.

– Can be exclusively rom eiher he NBTS or donor blood collecon wihin he healh aciliy.

1.1.3 Deermine he easibiliy o setng up a blood ransusion service

– Assess he availabiliy o qualied medical sa (physicians, nurses, laboraory echnicians)
and heir compeencies in ransusion.

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

– Deermine needs in erms o sa recruimen and raining, as well as equipmen.

Evaluae advanages/disadvanages and cos eecveness o setng up a blood ransusion
deparmen, based on his assessmen. Alernavely, i may be appropriae o se up an
eecve paen reerral sysem.1

1.2 Setng up a blood ransusion acviy2

1.2.1 Obain auhorizaon rom he healh auhories and/or he NBTS

Obain:
– The mos recen naonal blood ransusion policy,
– Naonal, or regional, blood donaon promoon documens and donor reenon ools.

Obain auhorizaon o:
– Sore blood,
– Collec blood rom donors,
– Organize mobile blood collecons in specic areas.

1.2.2 Mee local leaders (polical, religious or oher)

Inorm hem ha donors need o be recruied and ry o obain heir collaboraon in order o:
– Undersand he communiy’s level o accepance/knowledge concerning blood donaon.
– Ideny which groups in he communiy are mos suscepble o giving blood.
– Translae blood donaon inormaon and promoon ools ino he local language.

In sub-Saharan Arica, secondary school pupils (16-18 years old) are a sizeable source o
volunary blood donaons. Parenal auhorizaon or minors o give heir blood mus be
obained. Communicaon wih school principals and science eachers is crucial in encouraging
volunary blood donaon.

1.2.3 Order equipmen according o needs

The ransusionmodule (Appendix 33) conains all he basicmedical and laboraory equipmen
required o collec and provide 50 sae ransusions.

For cold chain equipmen, see Chaper 4, Secon 2.

1.2.4 Organize premises and wase managemen

See Chaper 4, Secon 6 and Chaper 4, Secon 7.
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1.2.5 Train sa and ensure job descripons are available or each posion

Train sa in donor recruimen and selecon, screening procedures, blood componens
indicaons and adminisraon procedures, cold chain mainenance, consumable sock
managemen, wase managemen.

For he lis o asks and responsibilies, see Chaper 4, Secon 3. Each samember mus ully
undersand heir role and responsibilies.

1.2.6 Ensure procedures are wrien, adaped o he conex and applicable

1.2.7 Se up a daa collecon sysem

Daa analysis helps evaluae i he ransusion acviy maches needs in erms o qualiy and
quany. Daa are usually colleced on amonhly basis. A daa collecon ool, o be adaped o
he conex, is described in Appendix 32. In parcular, monior he reacviy rae o each TTI in
blood donors, he rae o discarded qualied blood unis and he average sock o blood unis.

1.2.8 Se up he healh aciliy’s blood ransusion commiee

This commiee is responsible or he implemenaon o good ransusion pracces.
I includes he hospial direcor, a leas one physician prescribing ransusions, he head nurse,
he blood ransusion deparmen supervisor, he pharmacis, he designaed logiscian or
biomedical engineer and he designaed healh promoer. See Chaper 4, Secon 4.
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2. Sorage, ranspor and sock managemen o blood
units

The sae sorage and ranspor o blood unis is an inegral componen o blood saey.3

2.1 Cold chain

2.1. Equipmen required in a blood ransusion deparmen

Refrigerators for storage of blood units

– Blood unis should be sored in a special rerigeraor wih he ollowing characeriscs:
• Elecric-powered.
• Super-insulaed, wih sucien holdover mea o keep he emperaure below 8 °C or a
leas 12 hours in he even o power ailure.

• Cooling sysem, o mainain uniorm emperaure a all levels o he rerigeraor.
• Exernal hermomeer display, or connuous monioring o he emperaure inside he
rerigeraor.

• Visual and audio alarm sysem, ha signals when he emperaure rises above 6 °C or alls
below 2 °C.

These rerigeraors should be used exclusively or he sorage o blood. The number/size
o rerigeraors o be ordered depends o he esmaed number o unis o be sored. Due
o is robusness and long holdover me he Elecrolux MB 3000 G is one o he models
recommended or soring blood unis: ches orma (horizonal door), holds 100 x 450 mL
bags, walls lined wih ice packs lled wih waer resul in very ecien hermal inera.

Gas-powered and perol-powered rerigeraors should no be used or blood sorage: hey
do no perorm as well as elecric powered rerigeraors and require consan aenon and
mainenance o ensure correc and sable emperaures.

Domesc rerigeraors are no designed or blood sorage. They have no exernal
hermomeer display, poor insulaon and poor emperaure regulaon (e.g. risk

o blood reezing in he even o conac wih he walls o he rerigeraor, rapid rise in
emperaure in he even o power ailure).

– Reagens and diagnosc ess should be sored in a separae rerigeraor (e.g. Vesros
MK204® or Sibir V170®).

Cold boxes and vaccine carriers

– Cold boxes (e.g. Elecrolux RCW®) are essenal:
• To ranspor blood rom an exernal source or mobile collecon sies;
• To emporarily sore blood, in he even o rerigeraor dysuncon or during rerigeraor
derosng.

– Vaccine carriers e.g. Gio’Syle® are necessary o deliver blood rom he blood ransusion
deparmen o wards i he delivery me exceeds 10 minues.

a Holdover me is he period o me a rerigeraor is able o mainain is inernal emperaure below 8 °C a a
given exernal emperaure (usually 43 °C) during a power ailure. Check he manuacurer’s specicaons.
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Freezer and ice packs

A reezer (e.g. VesrosMF 114 (ou 214)®) is necessary o produce ice packs and, i applicable,
sore FFP.

Temperature-monitoring devices

Every rerigeraor mus conain 3 ypes o emperaure monioring devices:
– A min-max hermomeer records he minimum and maximum emperaures (emperaure
range –50 °C o +50 °C) reached since he las rese.

– A "Fridge Tag 2” emperaure daa logger ed wih an exernal probe placed in a glycol vial.
The device displays he emperaure inside he rerigeraor wihou opening he door and
records all emperaures over he las 30 days. The glycol mimics blood emperaure and is
insensive o air emperaure variaons when opening he ridge door (see Appendix 36.1).

– A reezing indicaor device: such as Freeze-ag®. This device indicaes when he emperaure
inside hererigeraor/coldboxhasdropped o0°C(±0.3°C) oroveronehour (Appendix36.2).

Remote alarm system

When he blood rerigeraor is in a place where sa is no presen 24/7, a simple robus
remoe alarm sysem can be conneced o he dry relay conacs o he blood rerigeraor. The
alarm alers healhcare sa on duy wihin a range o 50 meres in he even o any abnormal
emperaure ucuaons. Alered sa inorms he person in charge o blood sorage.

2.1.2 Elecric power supply

Elecriciy can be supplied by a local provider, by a generaor or by solar panels, provided he
power is sucien, he volage is sable, and he supply is uninerruped. I here is a risk o
power cus/breakdowns lasng over an hour, backup power (i.e. baeries) mus be se up and
ready. The blood ransusion deparmen supervisor ogeher wih he logiscs ocer, are
responsible or he correc unconing o he elecric power supply and raining sa how o
use he back-up sysem.

2.1.3 Cold chain mainenance

The logiscsocerensures hemainenanceocoldchainequipmen: checkingandmainaining
rerigeraor gaskes, monhly checking o alarm sysems and hermosas, changing alarm
sysems baeries and cleaning condensers every 6 monhs.
The blood bank supervisor ensures ha he rerigeraors are clean and regularly de-iced.

2.2 Blood sorage condions

2.2.1 Blood sorage emperaure

Long erm sorage emperaure o keep red cells unconal and inhibi bacerial growh is
beween 2 °C and 8 °C. The rerigeraor hermosa is se a 4 °C +/- 2 °C. An upper limi o 8 °C
is correc.

I blood is no inended o be ransused wihin 4 hours, leave i o cool down a a emperaure
beween 18-24 °C (in a emperae cool box or in an air-condioned place or under a venlaor
by using a we linen) or 2 o 4 hours. This allows he donor’s whie blood cells o exercise heir
bacericidal eec. In addion, his avoids placing warm blood in he blood rerigeraor. Then
blood mus be sored in cold chain wih a hermosa se a 4 °C +/- 2 °C.
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Notes:
– I TTI ess have no been compleed make sure he blood bags are clearly labelled as non-
qualied or ransusion and sored compleely separae rom qualied blood unis.

– During mobile collecon sessions, blood donaons are placed in a cool-box mainained
beween 2 °C and 8 °C unl hey can be sored in he rerigeraor.

– Once sored in he rerigeraor, blood unis are no removed unl hey are o be ransused,
excep or perorming ess on he disal ube and preparaon o paediaric unis.

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

Storage in blood refrigerator

Avoid repeaed opening and closing o rerigeraors. To ensure he correc circulaon o cold
air, avoid overlling rerigeraors.
I here are only a ew blood unis in a rerigeraor, ll boles or icepacks wih non-rozen
waer o increase he hermal inera o he rerigeraor.

Storage in cold box

Ensure ha blood unis are no in direc conac wih ice packs. Frozen ice packs are pre-
condioned. Use pieces o cardboard or bubble wrap o preven he blood unis rom ouching
he icepacks.

Discard any blood uni ha has been:
– Ou o he cold chain or more han 30 minues. Re-cooling blood ha has reached room
emperaure may sop bacerial growh bu i does no preven he release o endooxins.

– Sored in cold chain a a emperaure > 8 °C.
– Exposed o reezing emperaures (reezing indicaor device displays ALARM).

2.2.2 Temperaure monioring

A sa member rom he ransusion service or he laboraory mus be specically appoined
and rained o monior he emperaure o all cold chain appliances. A second person should
be idened o replace his person in he even o absence.

The logiscs ocer responsible or mainenance o he cold chain mus be inormed
immediaely in he even o a cooling sysem dysuncon.
Depending on he cause/duraon o he break in he cold chain and he rerigeraor holdover
me, he ransusion deparmen supervisor will decide wheher o ranser blood o anoher
rerigeraor or, ailing ha, o cool boxes.

Rerigeraor emperauresmusbecheckedand recordedon hemonioring shee (Appendix35)
wice daily, 7 DAYS PER WEEK.
Min-max hermomeers mus be rese afer each reading.

Temperaures mus be moniored in he same way i blood is emporarily sored in cold boxes
during rerigeraor breakdown or de-icing periods.

Note: emperaure devices inside cool boxes mus be checked a delivery poin.

2.3 Transport of blood units

From he ransusion deparmen o he wards
Blood unis o be used wihin 2 hours mus be ranspored in a vaccine carrier i i akes more
han 10 minues o ake hem rom he blood rerigeraor o he ward. I he ransusion is
delayed, blood unis mus be reurned o he rerigeraor in he blood ransusion deparmen
and kep reserved or he recipien.
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From mobile collecon o he blood ransusion deparmen
Blood donaons, once pre-cooled a beween 18 - 24 °C, are placed and ranspored in a cool
box a beween 2 °C and 8 °C unl hey can be sored in he rerigeraor.

2.4 Blood shelf life

Blood shel lie depends on he preservave soluon used (e.g. CPDA-1, SAGM)b. Check he
manuacurer‘s recommendaons. Usually:
– CPDA-1: whole blood and PRBC can be sored or 35 days.
– SAGM: PRBC can be sored or 42 days. This ype o blood bag is only used in ransusion
cenres equipped wih blood bag cenriuges.

2.5 Blood sock managemen

Tesed blood unis are sored in a rerigeraor:
– By blood group (A, B, AB, O and Rh D posive and negave) and expiry dae; e.g. all A Rh D
posive unis are placed ogeher in a baske wih he uni expiring rs a he ron o he
baske.

– In anuprighposion, ouleporpoinngdown i concenraed red cells are obe ransused
(Appendix 12).

Note: i non-esed blood unis need o be sored, place hem apar in he rerigeraor in a
specic baske clearly labelled ‘no-qualied or ransusion’.

2.6 Sock ollow-up

A blood sock/delivery regiser is used o record enries and deliveries o blood unis
(Appendix 29). The regiser mus be used o choose hemos appropriae blood uni according
o he paen’s blood group and specic needs as well as he expiry dae.

A whieboard is used o keep a daily updaed record o blood available in sock. The board
mus be visible a all mes by he clinical sa and needs o be updaed every day.

A physical invenory mus be carried ou once a week o check uni by uni ha he unis in
sorage (physical sock) mach he unis noed in he sock regiser. This is an opporuniy o
noe eiher unis ha are in he physical sock bu no recorded in he regiser, or unis ha
have been issued bu no recorded as aken ou o sock in he regiser. Possible errors can
be deeced and correced by checking he ransused paens regiser or he blood order/
delivery orms.

The minimum sock level should be deermined according o ransusion acviy and he
disribuon o blood groups in he populaon. Group O blood should always be available in
sock. To be noed, 50 % o he populaon is group O nearly everywhere in sub-Sahara Arica.
A minimum securiy sock o cover 10 days o consumpon is recommended. Ordering o
blood unis and/or organizing mobile blood collecon sessions mus be scheduled o mainain
a sucien sock o blood.

Small healh acilies ofen have insucien socks and as a consequence:
– The lack o blood leads o amilies being pressured ino blood donaon which is srongly
discouraged.

– I he amily or relaves canno nd a donor(s), he amily may resor o paying or donors;
his mus be avoided a all coss.

b CPDA-1 = Cirae Phosphae Dexrose Adenine; SAGM = Saline-Adenine-Glucose-Manniol; CPD = Cirae
Phosphae Dexrose
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When here are a large number o blood unis o be discarded, ideny he underlying causes
(e.g. sock managemen problems, requen breaks in he cold chain, screening afer donaon
in an area wih a high prevalence o TTI, reducon in blood requiremens) and nd soluons
o address hese issues.

2.7 Blood unis received rom exernal sources

Check he delivery orm

The delivery orm should indicae he me he blood unis were aken ou o he rerigeraor
as well as each blood uni’s deails: uni number, ype o blood componen (whole blood,
PRBC), group, volume, dae o collecon and expiry dae.
Check i he delivery orm maches he inial order and he unis supplied.

Check ranspor condions

Check me elapsed in ranspor, and he emperaure devices inside he cold box:
– The emperaure should be beween 2 °C and 8 °C.
– The reezing indicaor device should no display ALARM.
– The blood unis should no be in direc conac wih he ice packs.

I here is no hermomeer in he cold box, place one beween 2 blood unis. I he emperaure
is > 8 °C, discard or reurn he blood unis and noy he supplier and he person in charge o
ransporaon in order o obain replacemen blood unis.

Check each blood uni

– Check ha he inormaon on he label is readable and complee (blood group, dae o
collecon and expiry dae, ype o componen, volume, TTI es resuls).

– Check ha he ubing lengh is adequae (a leas 50 cm), ha he knos in he ubing are
correcly ghened 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 clos should be seen. On visual observaon, he proporon o red
cells in a uni o whole blood, i ully sedimened, should be a leas 1/3 o he blood bag
conenc.
Discard he uni (or reurn o he NBTS) i clos are visible, i red cells are purple, brown or
black, i plasma is pink or pale yellow or i he proporon o red cells seems oo low.

– Check ha he blood bags are correcly lled and i in doub, weigh he blood unis. For
example, lled bags o whole blood gross weigh is approximaely:
• 150 mL bag: beween 188 g and 219 g
• 250 mL bag: beween 301 g and 354 g
• 450 mL bag: beween 528 g and 622 g
Check he weigh o he empy bags wih he healh aciliy ha has provided he blood or
he manuacurer.

– Repea he blood grouping and TTI screening on he disal segmen o he ubing, unless he
exernal source o blood supply has been assessed by a compeenmedical proessional and
is considered reliable.

c A blood uni canno be opened o check he Hb level as he sysem mus be kep closed.
Haemaocri can be visually esmaed, by measuring he heigh o he sedimened red cells relave o he
heigh o he oal blood volume. The proporon o sedimened red cells in a uni owhole blood should be a
leas 33%.
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3. Sa responsibilies

Posion Tasks and responsibilies

Chief Medical
Ocer
(or Hospial
Direcor or
medical reeren)

• Obain auhorizaon rom he Minisry o Healh o se up blood
ransusion acvies in healh aciliy.

• Assess he qualiy/capaciy o exernal sources o blood, in
collaboraon wih a laboraory/ransusion advisor, i necessary.

• Organise raining sessions wih he head nurse, physicians and
laboraory echnicians.

• Ensure ha wrien, updaed and conex adaped procedures are
available and ollowed.

• Oversee he blood ransusion acviy including analysis o qualiy
indicaors.

Physicians/
Anaeshess

• Assess he risks/benes o ransusion or each paen.
• Answer paen’s quesons and concerns relaed o ransusion.
• Obain wrien inormed consen rom he paen or heir legal
guardian or winess.

• Prescribe he ransusion and noe he reason or ransusion in he
paen le.

• Fill in and sign he blood reques orm.
• Manage ransusion adverse reacons.
• Examine he paen a he end o he ransusion and record
observaons in he paen’s le.

• Fill in he ransusion reacon orm in he even o an adverse
reacon.

• Supervise sa in charge o donor selecon.

Ward nurses • Collec and label blood samples.
• Perorm Hb level and blood grouping i here are no laboraory
echnicians available.

• Check paen’s ideny and concordance wih he blood uni o be
ransused and he delivery orm.

• Perorm bedside ABO compabiliy es prior o ransusion.
• Carry ou he ransusion.
• Monior he paen beore, during and afer ransusion and ll in
he monioring shee.

• Aler he physician in he even o adverse reacons and ll in he
ransusion reacon orm.

• Supervise wase managemen on he ward.

Healh promoors • In he healh aciliy: parcipae in inorming amilies abou how
imporan i is o ‘replace’ he blood heir relave has received.

• In he communiy: ogeher wih local leaders, ideny suiable sies
o promoe blood donaon.

• Involve local radio saons in blood donaon promoon messages.
• Parcipae in drafing blood donaon documens and oral and visual
messages.

• Faciliae he creaon o a local blood donors associaon.
• Parcipae in he organizaon oworld blood donor day on June 14h.
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Posion Tasks and responsibilies

Sa in charge o
blood collecon

• Recrui donors and promoe blood donaon.
• Selec donors (quesonnaire, physical examinaon, Hb es); reer
donors o physician in he even o doub (e.g. i on medicaon) or in
he even o abnormaliy on physical examinaon.

• Answer donors ‘quesons/concerns.
• Ensure ha he blood collecon room is clean, welcoming and
comorable.

• Perorm blood collecon.
• Take care o he donor during and afer collecon.
• Ensure adequae wase managemen in he collecon room.

Laboraory
technicians

• Measure Hb and perorm donor and paen blood grouping, TTI
screening ess and crossmaching.

• Issue compable blood unis.
• Fill in and sign delivery orms.
• Fill in regisers.
• Manage he blood sock.
• Order, receive and check blood unis rom exernal sources.
• Ensure proper sorage o blood unis.
• Check ha he cold chain is unconing correcly (including
emperaure monioring).

• Noy he logiscs ocer in he even o cold chain problems.
• Ensure correc wase managemen in he blood ransusion service.

Blood transfusion
deparmen
supervisor

• Organize sa duy roser.
• Organize he raining o laboraory sa, ward nurses, blood collecon
nurses.

• Ensure all documenaon (regisers, orms) is updaed and all records
saved and archived.

• Parcipae indonor recruimen: raising amily awareness, promoon
o volunary blood donaon, organizaon omobile blood collecon.

• Prepare he weekly or monhly consumable orders.
• Collec, analyse and ransmimonhly daa.

Pharmacis • Manage he sock omaerials and ess/reagens in he pharmacy.
• I blood is sored in he pharmacy, monior he cold chain.
These responsibilies can be shared wih he laboraory echnician,
depending on he human resources available and he division o asks.

Logiscs ocer • Plan he layou o he laboraory/blood ransusion deparmenwih
he blood ransusion supervisor and head o he aciliy.

• Supervise he consrucon and organizaon o he premises.
• Se up and ensure mainenance o he cold chain, including backup
power.

• Se up a wase managemen sysem.
• Organize ranspor (vehicles or blood drives/blood unis rom
exernal sources).
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4. Hospial Transusion Commiee

Sae and eecve ransusion pracces require a muldisciplinary approach.
The hospial ransusion commiee’s role is o ensure he implemenaon o ransusion
saey, good ransusion pracces and qualiy assurance.4

Composion o he hospial ransusion commiee

The hospial ransusion commiee should be headed by he clinician o one o he wards wih
mos ransusion needs, or by he hospial direcor.

The hospial ransusion commiee should include a member o each proession involved in
he ransusion chain:
– Prescriber o blood componens,
– Head nurse,
– Supervisor o he blood ransusion deparmen,
– Pharmacis,
– Logiscs ocer,
– Healh promoer.

The role o he hospial ransusion commiee is o:
– Elaborae policies and procedures (donor recruimen and selecon, blood componen
indicaons, paen inormaon, idencaon o samples and blood componens, sorage
and ranspor condions o blood componens, blood adminisraon , wase managemen
ec.), and give advices on heir implemenaon.

– Ensure a non-inerruped supply o blood and a sucien blood sock.
– Ensure he raonal use o blood and regularly carry ou reviews o paen ‘les.
– Se up a haemovigilance sysem: sysemac daa collecon on adverse eecs, discussions
wih clinicians and ransusion service sa o esablish i a major adverse even was
deniely, probably or unlikely relaed o ransusion and i appropriae correcve measures
were aken.

– Carry ou crical analyses o daa, including he number o blood unis discarded.
– Approve HR and maerial/equipmen needs, and provide echnical suppor i needed.
– Faciliae sa raining.
– Analyse causes o error or dysuncon and implemen correcve measures.
– Transmi acviy repors o he naonal blood ransusion service.
– Elaborae a conngency plan or mass casuales or an unusually high need o blood.
– Ensure he saey o sa and paen a all sages.

Meengs should inially be held monhly, hen every 3 monhs when ransusion acvies
are running sasacorily. Ad hoc meengs may be held in he even o serious incidens or
exceponal evens.
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5. Qualiy assurance in blood ransusion

The qualiy assurance sysem ress on our pillars:

5.1 Sa

Sa should be:
– Qualied,
– Trained in he applicaon o sandard procedures,
– Aware o heir asks and responsibilies,
– Supervised.

5.2 Procedures

Procedures are:
– Appropriae o he conex and available equipmen,
– Acknowledged, undersood and implemened by sa,
– Updaed a leas once a year.

5.3 Premises and equipmen

– Premises are unconal and suiable or he acviy.
– Equipmen comes rom a validaed source, is checked and mainained regularly.
– Reagens/kis and blood bags come rom a validaed source and sored according o he
manuacurer’s recommendaons.

– Laboraory equipmen is calibraed on insallaon and a regular inervals.

5.4 Documenaon

Documenaon includes:
– Organizaonal deails and descripon o he ransusion process (procedures, ow chars,
ec.).

– Sa saey policy (hepas B vaccinaon or all sa exposed o blood, procedure in he
even o accidenal exposure o blood, ec.).

– Reerence and raining documens.
– Insrucon leaes or equipmen, reagens, es kis.
– Sandard operang procedures or every es carried ou.
– Regisers.
– Workbench logbook (ess perormed, reagen qualiy conrol, ec.).
– Forms (order/delivery orms, pre-donaon quesonnaire, monioring and ransusion
reacon orms, sock cards, ec.).

– Archived documens (orms and regisers, resuls, qualiy conrols, acviy repors, ec.).

Regular crical analyses should be perormed on he daa colleced rom regisers/documens
by he blood ransusion commiee.
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5.5 Follow-up and mehods or improving pracces

The qualiy assurance process aims o improve pracces wih he acve parcipaon o all
sa involved.

Problems and errors mus be discussed and analysed by he blood ransusion commiee, in
order o undersand how and why, and o quickly ake correcve acon ha is communicaed
o all healh sa.
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6. Layou o premises

A ransusion deparmenmus include:

1. A waing area or blood donors.

2. A consulaon room or conducng he quesonnaire and examining donors. This room
mus be designed o provide he necessary condenaliy condions or medical inerview.

3. A well venlaed blood collecon room.

4. A recovery area where he donor is moniored afer blood collecon or 15 minues afer
he donaon; donors mus always be in view o sa.

5. A laboraory room.

6. A sorage room wih cold chain equipmen. The room should be air condioned or a leas
well venlaed. Allow enough space (50-60 cm) behind he rerigeraor(s) or air circulaon.

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 sandard layou on he ollowing page.
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7. Wase managemen

Blood unis (and maerials in conac wih blood such as bags or ubes) are inecous wase,
even wih negave TTI screening.

Adequae medical wase managemen mus be se up rom he sar o ransusion acvies,
regardless o wheher he ransusion service is se up in an emergency or sable setng. I
here is a hygiene/inecon conrol commiee in he healh aciliy, imus play a cenral role
in medical wase managemen.5

In order o minimize he risk o accidenal exposure o blood, sa in charge o wase
managemen (laboraory echnician, cleaners) should be adequaely proeced (i.e. gloves,
goggles, proecve clohing) when handling and disposing o blood. I is recommended o
oer vaccinaon agains hepas B and eanus. I possible, wase rom ransusion acvies
should be reaed on sie o avoid conaminaon risks or re-use.

The disposal o large volumes o ineced, expired or damaged blood unis is complex. Every
eor should be made o minimize he volume o blood requiring disposal.

Blood unis ha canno be used (ineced, expired or exposed o a break in he cold chain)mus
be discarded quickly. Blood unis ha canno be discarded immediaely should be removed
rom he rerigeraor and placed under lock and key in a conainer clearly labelled “blood or
desrucon” (o avoid he inenonal or misaken use).

7.1 Wase disposal mehods6

Incineraon

Blood unis and sample ubes mus be incineraed wihou being emped beorehand. This
echnique requires a powerul incineraor, since blood, like any liquid, will exnguish a re ha
is no srong enough. The incineraor mus be preheaed. Blood unis mus be placed in he
incineraor one by one. Fuel should be added as required. I is imporan ha he incineraon
process is correcly carried ou o avoid he producon o oxic gases such as dioxins or urans.

Burying

Cement pit
Blood unis and sample ubes are discarded ino a cemen pi, wihou being emped
beorehand. The pi is lled wih cemen when i is ull.
This mehod requires sucien available space.

Organic pit
The blood o unused blood unis may be emped ino an organic pi, hen he bags can be
discarded as or empy blood bags (see below). The bags should be cu wih scissors o avoid
blood splashing. Bags should no be pierced.
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7.2 Wase maerial

Empy blood bags afer ransusion

Empy blood bags afer ransusion may be incineraed or buried in a cemen pi.

Sample ubes

Blood romsample ubes canbepoureddown hedrain o he laboraory sink andusheddown
wih a 1% acve chlorine soluon. The empy ubesmus hen be disposed o as conaminaed
medical wase. This mehod is only possible i he use o chlorine is auhorised in he sewage
sysem. I chlorine use is no auhorised, he sample ubes mus be incineraed.

Note: his mehod should no be used or unused blood unis.

Needles

Needles are never recapped and are discarded in sharps conainers.

I large quanes o blood unis need o be desroyed, ask he naonal blood ransusion
service or echnical advice.
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Appendix 1. Normal haemoglobin values and
hresholds dening anaemia (WHO)

a

Normal
haemoglobin

values
(g/dL)

Anaemia

Haemoglobin
(g/dL)

Haemaocria

(%)

Neonates 13.5 o 18.5 < 13.5 < 34

Children 2 o < 6 monhs 9.5 o 13.5 < 9.5 < 28

Children 6monhs 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

1sr and 3rd rimeser

2nd rimeser

11 o 14

10.5 o 14

< 11

< 10.5

< 33

< 31

Adaped rom he WHO, Clinical use of blood, 2005.

a The haemaocri (%) is approximaely equal o 3 mes he Hb concenraon (g/dL) ONLY when red cells
are normal i.e. normochromic (normal mean corpuscular Hb concenraon) and normocyc (normal mean
corpuscular volume), which is no usually he case in paens wih anaemia.
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Appendix 2. Acue haemorrhage: assessmen,
classicaon and indicaon o ransusion

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 aduls

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 rae
(beas/min)

Normal 100-120
>120
Weak

> 140
Very weak

Sysolic BP Normal Normal Low Very low

Capillary rell Normal Prolonged Very prolonged Absen

Mental state Aler Anxious Conused
Coma/

Unconscious

Respiraory rae
(breahs/min)

Normal 20-30 30-40
> 45 or slow
breahing

Urine oupu
(mL/hour)

> 30 20-30 5-20 < 5

Replacemen
uids

Crysalloids
Crysalloids
or colloids

Crysalloids/
colloids
AND

blood likely o
be required

Crysalloids/
colloids
AND

blood required

Adaped rom he WHO and he American College o Surgeons.
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Sandard esmaed blood loss in aduls

Fractures

Humerus 0.5 lire
Tibia 1 lire
Femur 1.5 lires
Pelvis 2-4 lires

Inernal haemorrhages

Ecopic pregnancy 0.5-2 lires
Haemohorax 1-1.5 lire
Spleen 2-3 lires
Rero perioneal 2-3 lires

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 rae
(beas/min)

Increased > 150 > 150
Increased

or bradycardia

Sysolic BP Normal Reduced Very reduced Undeecable

Capillary rell Normal Prolonged Very prolonged Absen

Mental state Aler Irriable Lehargic Coma

Respiraory rae
(breahs/min)

Normal 20-30 30-40
> 45 or slow
breahing

Urine oupu
(mL/kg/hour)

< 1 < 1 < 1 < 1

Replacemen
uids

Crysalloids Crysalloids

Crysalloids
AND

blood likely o
be required

Crysalloids
AND

blood required

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

3.1 Overview

Indicaons

Inra-osseous (IO) needle insallaonmusbeperormedbyaphysician rained in he echnique
or by a rained nurse working under he supervision o a physician.

The IO roue is only used i an IV caheer canno be insered in a lie-hreaening emergency
(i.e. afer hree ailed aemps a inserng an IV line wihin 90 seconds); he only excepon is
cardiopulmonary arres when every second couns.

In experienced hands, IO access can be esablished wihin 1 minue. Alhough primarily used
in young children, i can also be used in older children and aduls.

Conraindicaons

– Fracured or ineced limb
– Limb wih vascular problems or skin problems (burn or inecon)
– IO needle inseron in he previous 24 hours in he same sie (risk o exravasaon due o
previous peroraon)

– Oseosynhesis maerial or proshesis in he bone used as an access sie
– Recen surgical procedure near he inseron sie

Risks

– Fracure o he bone during inseron (especially in neonaes)
– Growh plae injury
– Dislodging o he IO needle
– Exramedullary (inramuscular, sub-cuaneous) inusionwih risk o comparmen syndrome
– Inecon or oseomyelis (he risk is minimal i asepc procedures are ollowed; proceed
wih cauon in children wih Kwashiorkor).

Precauons

– The proceduremus be perormed under sric asepc condions: handwashinga, disposable
maerial, disinecon o he inseron sie.

– Limi aemps a placemen o one aemp per sie.
– Inser a peripheral IV cannula as soon as possible. The IO needle should no remain in place
or more han 24 hours.

Monioring

– Colour o he limb
– Posion and xaon o he needle, paency o he IO roue, appearance o he inseron sie
– Presence o subcuaneous oedema, increasing limb size (exravasaon)
– Time elapsed since placemen

3.2 Inseron sies

The bes sie is he a anero-medial aspec o he proximal bia as i lies jus under he skin
and can easily be locaed.

a Wash wih soap and waer or disinec wih an alcohol-based handrub (ABHR).
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Possible inseron sies in aduls: proximal bia, disal bia, proximal humerus.
In children > 2 years old: preer he proximal and disal bia.
In children ≤ 2 years old: preer he proximal bia.

Proximal Tibia (bes sie)

Inser he IO needle in he proximal bia abou 2 cm below he paella and on he a surace
locaed disal and medial o he bial uberosiy (no on he bial ridge).

3.3 Mehod using a mechanical inra-osseous inseron device

The EZ-IO is a baery powered medical drill ed wih a rocar and IO needle used o pierce
he bone and inser he IO.

Equipmen

– EZ-IO baery powered medical drill
– EZ-IO needle se, single-use, serile
Three ypes o needle exis: hey only dier in lengh and colour. The gauge says he same.
• 15 mm needle, pink, or children rom 3 o 39 kg
• 25 mm needle, blue, or children above 40 kg and aduls
• 45 mm needle, yellow, or obese aduls and or humeral sie in aduls

– EZ-inusion se exension, serile, single-use
– Transusion se
– Non-serile disposable gloves
– Serile compresses, 10% polyvidone iodine
– 5 or 10 mL syringe o Ringer lacae
– Adhesive, serile, single-use dressing
– Inusion se + Ringer lacae bag

Note: do no use adul needle in children less han 40 kg (high risk o raumac complicaons).
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Inseron o he EZ-IO needle in proximal bia

1. Prepare he paen, sabilize he leg (e.g. using a rolled owel under he knee), in sligh
exernal roaon.

2. Deermine he inseron sie.

3. Wear disposable gloves (afer hand washing or disinecon wih ABHR).

4. Disinec he inseron sie wih 10% polyvidone iodine.

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

Concurrenly, prepare and fush he EZ-Connec exension ubing using a syringe (preerably a
luer lock i.e. screw-op) lled wih Ringer lacae.

6. Take he cap o he needle. Posion he needle on he inseron sie a 90° o he bone
(perpendicular).

7. Sar he drill by pressing he rigger. Proceed genly, do no use orce. Sop he drill as he
needle passes hrough he corex (a "give" release o resisance is el).

8. Wih one hand, securely hold he needle in place. Wih he oher, ake he drill o he
needle, unscrew he syle and connec he ushed exension ubing.

9. Check or a ash (small amoun o blood) in he caheer o conrm he proper placemen
o he needle. I he ash is no seen proceed as in sep 10 o check IO needle placemen.

10. Conrm correc needle placemen by injecng a rapid ush o 5 o 10 mL o Ringer lacae
wih a syringe. The rapid ush is essenal. No ush = no ow. Repea ush i he ow
does no seem sucien. I he IO needle is unconal he ush should ow reely wihou
excessive pressure on he syringe.

11. Connec he EZ inusion se exension o he IO needle and hen he ransusion se.

12. Secure he caheer (EZ serile adhesive bandage or serile gauze and adhesive ape).
Beware o sudden movemens, as or a peripheral IV.

13. Sar he ransusion. The ransusion can be sared by genly pressing he blood uni.

14. Indicae he dae and me o placemen o he IO on he monioring shee. I available,
also aach he IO idencaon bracele (supplied wih he IO ki) wih dae and me o
placemen o he IO needle.

15.Monior he ransusion a leas every 15 minues during he rs hour.

I he aemp a IO needle placemen is unsuccessul, remove he needle and ry on he oher
leg wih anoher needle.

IO needle removal

1. Sop ransusion.

2. Wear disposable gloves (afer hand washing or disinecon wih ABHR).

3. Remove xaon.

4. Remove he exension ubing.

5. Fi a luer lock syringe o he IO needle and pull he needle ou wih a wisng moon. In
he absence o a luer lock syringe, unscrew by hand.

6. Dispose o he needle in a sharps conainer.

7. Disinec he sie wih 10% polyvidone iodine.

8. Apply pressure o he inseron sie or a ew minues i necessary.

9. Cover he inseron sie wih a serile dressing (serile gauze).

3.4 Manual inseron mehod
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Equipmen

– Disposable serile IO needle, 16G or 18G according o age and weigh
– EZ-inusion se exension, serile, single-use
– Non-serile disposable gloves
– Serile compresses, 10% polyvidone iodine
– Syringe wih 5 or 10 mL o Ringer lacae
– Adhesive, serile, single-use dressing
– Inusion se + ransusion se+ Ringer lacae bag

Inseron o he IO needle

The procedure is he same as above (using a mechanical drill) in erms o preparaon, skin
cleansing, paen posioning and vericaon o needle placemen, ow and xaon bu:
– Grasp he needle in he palm o he hand, index andmiddle ngers approximaely 2 cm rom
he p;

– Inser he needle a 90° o he enry sie using downward pressure and a wisng moon
unl resisance decreases as he needle passes hrough he corex o he bone.

IO needle removal

As above when using he mechanical device bu genly roae 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 rerigeraor, leave a room emperaure or
10minuesbeore ransusion.Coldbloodadminiseredaveryhighraes(i.e.>25-30mL/min
or an adul or > 15 mL/min or a child) can cause cardiac arres. I is hereore imporan o
have an inusion/blood warmer available in he resusciaon room. I here is no inusion/
blood warmer available, i is crical o keep he paen warm.
However, blood should never be warmed in ho waer as his can lead o haemolysis.

Have basic resusciaon drugs and equipmen wihin reach in case o adverse
reacons.

2. Prepare a monioring orm and place he supplies needed on a ray (blood giving se, non-
serile gloves and compresses, ansepc soluon, ournique, IV caheer, adhesive ape,
possibly 3-way connecor).

3. Measure and record on he monioring orm pre-ransusion vial signs: emperaure, hear
rae, blood pressure, respiraory rae and oxygen sauraon.

4. Wash hands, or disinec hem wih an alcohol-based soluon. Wear gloves.
Inser he IV caheer, check ha i is correcly placed and secured.
Connec he blood giving se o he bag, wih he ow regulaor closed.
Squeeze he drip chamber o ll i.
Open he ow regulaor, prime he ubing, hen close he ow regulaor.
Connec he giving se o he caheer, using an ansepc-soaked compress.

Do no add any medicaon o he blood uni.

5. Se he ransusion rae according o he volume and he duraon prescribed.
For all blood giving ses, he dripping chamber delivers 15 drops/mL o whole blood or
PRBC.

The picogram prined on some packaging o blood giving ses means
20 drops/mL, which can be a source o conusion because he number reers
o 20 drops o waer/mL and no o blood/mL.

Example o calculaton o ransusion rae in drops/minue or 250 mL o PRBC over 3 hours:

Calculae henumber odrops obe ransused 250 (mL) x 15 (drops) = 3750 drops

Calculae he ransusion duraon in minues 3 (hours) x 60 (minues) = 180 minues

Divide he number o drops by he number o
minues

3750 ÷ 180 = 21 drops per minue

Transusion raes in drops/minue in children can be ound in Appendix 7.

6. Saely dispose o wase. Remove gloves. Wash hands, or disinec hem wih an alcohol-
based soluon.

7. Complee he monioring orm: ransusion sar me, rae, ancipaed end me, ec.

Note: i he blood ow slows down or sops, roae/adjus he needle genly.
I his ails: clamp he blood giving se, remove i rom he caheer (bu do no disconnec i
rom he bag); hen inser a second blood giving se o he second oule o he bag, prime i
hen connec i o he caheer.
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Appendix 5. Inormed consen or blood donaon

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

Dae o birh: ____________________________

Address: ___________________________________________________________________

Telephone number : _______________________

I conrm ha:

– My personal daa and conac inormaon menoned above are correc.

– I have received and undersood all he inormaon concerning blood donaon.

– I have received all necessary explanaons regarding my healh and ha o he paen who
will receive my blood.

– I have answered he medical quesonnaire o he bes omy knowledge.

– I know ha he inormaon conained in he medical quesonnaire is condenal.

– I know hamy blood will be esed o deec inecous diseases ha can be ransmied by
blood.

– I accep ha he blood I will volunary give will be used o rea paens ha need i and
who are no necessarily par omy amily.

I give my inormed consen o give my blood.

Regarding he resuls o he blood ess:

I accep o be inormed o he resuls o he biological ess.

I do no accep o receive he resuls o he biological ess.

Dae: _____ /_____ /_____ (day/monh/year)

Donor’s signaure

or Legal guardian
(las name, rs name and signaure)
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Appendix 6. Inormed consen or a blood ransusion

I, he undersigned,

Las name: _________________________ Firs name: ___________________________

Dae o Birh: _______________________

Cery ha I have been inormed by:

Dr (Las name and rs name): _____________________________

O he necessiy o a blood ransusion.

I (he paten) conrm ha:

– I undersand he medical reasons or a blood ransusion.

– I undersand he expeced benes o a blood ransusion.

– I undersand ha during or afer he blood ransusion, I may suer an unexpeced reacon.

– I undersand ha in spie o he negave es resuls on he uni(s) o blood which will be
ransused o me here exiss a small risk o being conaminaed by an inecous disease.

– I have received all he necessary explanaons.

– I undersand ha i I reuse he blood ransusion, my healh siuaon may deeriorae
urher, even possible leading o deah.

I accep he blood ransusion.

I reuse he blood ransusion.

Dae: _____ /_____ /_____ (day/monh/year)

Donor’s signaure

or Legal guardian
(las name, rs name and signaure)
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Appendix 7. Transusion volumes and raes - Neonaes
and children wihou 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)*

Rae
(drops/min)

Duraon
Volume
(mL)*

Rae
(drops/min)

Duraon

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 unis usually conain a volume greaer han he prescribed volume. For example, or a child
weighing 6 kg, who mus receive 120 mL o whole blood, he ransusion deparmen will issue a
150 mL or 250 mL whole blood uni. For a paen over 20 kg, order a blood uni o 450 mL.

To ensure ha he prescribed volume is adminisered, a he correc hourly rae, he duraon o
adminisraon and drops per minue shown in he above able mus be respeced.
For example, in order o adminiser 120 mL o whole blood in a child weighing 6 kg, he ransusion
mus be se a 7 drops per minue over 4 hours. A he end o 4 hours, he ransusion mus be sopped
(as 120 mL will have been given), and he remaining blood mus be discarded.
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Appendix 8. Transusion monioring orm

Dae: ____ / ____ / ____ Ward: ________________________________

Paen

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 adminisered:_____mL

Duraon o ransusion: _______________ Rae (drops/min): ______________________

Transusion sar me: ________________ Ancipaed end me: ___________________

Monioring

Time T°
Hear
rate

BP RR SpO2
Urine
output

General
condion

Beore ransusion

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 ransusion

Transusion end me: ______________________ Volume adminisered:____________

Signaure o he nurse in charge:
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Appendix 9. Transusion reacon orm

Paen name: __________________________________ Age: ________ Sex: ________

Ward: _____________ Bed No. _______ Medical le No. _________ Dae: ___/___/___

Paen’s blood group:__________

Blood uni group: _____________ Blood uni number: ___________

Indicaon or ransusion: ______________________________________________________

Transusion sar me: ____________ Time he reacon occurred: ____________

Volume ransused: ____________ mL

Signs and sympoms:

Inial hypohesis:

Managemen and evoluon:

Transusion removed: No Yes Time: ______

Blood uni reurned o he ransusion deparmen: No Yes

Samples sen o he ransusion deparmen: No Yes

Observaons and addional examinaons perormed:

Type o ransusion reacon: Very likely Possible

Physician’s name and signaure Nurse’s name and signaure
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Appendix 10. Example o pre-donaon quesonnaire

Pre-selecon process

1) Quesonnaire

Quesons
Donor’s
answers

Commens

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 connue, and reer o
he docor.

When was he las me you donaed
blood?

Min. 8 weeks beween 2 donaons
(me needed o replenish iron sores).
Collec 150-250 mL max. i las
donaon > 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 birh or had a
miscarriage in he las 6 monhs?

Exclude i yes.

Are you currenly breaseeding?
Is he child exclusively breased?

Exclude i exclusively breaseeding.
I no exclusively breaseeding: collec
only i he child is > 1 year.

2) Hb level measuremen

+ blood group + malaria esng in endemic areas i direc donaon

Quesonnaire

Quesons
Donor’s
answers

Commens

Wha is your occupaon? High-risk occupaon: sex workers,
drivers, miliary personnel and any
person wih ineran acviy or
separaed rom heir amily.
See conraindicaons, Chaper 2.
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Quesons
Donor’s
answers

Commens

Are you suering rom a chronic illness
(epilepsy, diabees, cancer, hear,
kidney, blood disease)?

See conra-indicaons, Chaper 2.

Are you aking any medical reamen? See conra-indicaons, Chaper 2.

In he pas, have you suered rom
jaundice?

See conra-indicaons, Chaper 2.

Have you had any denal procedure in
he pas 3 days?

I yes, exclude emporarily, see
Chaper 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, perorm malaria es.
See malaria screening, Chaper 2.

In he pasmonh:
Have you received any vaccine(s)?

Exclude emporarily (2 weeks) afer
immunisaon wih live vaccines.

In he pas 3 monhs:
Have you suered rom nigh sweas,
weigh loss, persisen ever, diarrhoea
or swollen glands?

Exclude: risk o HIV inecon, TB,
chronic illness.

In he pas 4 monhs:
Have you engaged in unproeced
casual sex?
Have you had more han one parner?

See conra-indicaons, Chaper 2.
Unproeced casual sex includes orced
sexual inercourse (rape).

In he pas 4 monhs:
Have you been reaed or STI (syphilis,
gonorrhoea, chlamydia, genial ulcer or
herpes)?

See conra-indicaons, Chaper 2.

In he pas 6 monhs:
Have you been hospialised?
Have you had surgery or endoscopy?

See conra-indicaons, Chaper 2.

In he pas 6 monhs:
Have you received a blood ransusion?

Exclude or 6 monhs afer ransusion.

In he pas 6 monhs:
Have you shared used needles or
syringes?
Have you had scaricaon, aoos or
piercing (ears, body)?

I yes, exclude.

Dae: ___ / ___ / ___

Do you wish o give blood regularly? Yes No

Do you wish o receive your ess resuls? Yes No

Can we conac you in uure? Yes No
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Physical examinaon

Criteria Resuls Commens

Weigh (i unknown) Exclude i < 45 kg.

Temperaure
Exclude i axillary T° > 37.5 °C and es
or malaria in endemic area.

Exclude i hear rae < 50/min
or > 100/min or irregular.

Exclude i sysolic BP < 100
or > 180 mmHg.

AND

Reer he donor o he physician i
any abnormaliy observed on physical
examinaon.

Hear rae

Sysolic BP

Signs suggesng an acue or chronic
inecon including HIV inecon
or hepas: yellow conjuncva
(jaundice), enlarged lymph nodes, skin
rash, oral hrush, ec.

Donor excluded Permanenly

Temporarily Unl ___ / ___ / ___ (Day/Monh/Year)

Donor seleced

Maximum volume o collec _____________ mL

Snacka

a A snack may be given beore donaon i he donor is asng.
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Appendix 11. Blood donaon collecon procedure

Collecng blood carries a risk o bacerial conaminaon and hus, a risk o secondary inecon
in he paen ransused wih he conaminaed blood. The procedure mus be carried ou
wih one single puncure, sric asepc echnique and respecng he principle o a serile
closed sysem.

One bag = One needle = One puncure

Equipmen

– Blood bag (Appendix 34)
– Dressing ray
– Non-serile, single use gloves
– Proecve glasses
– Non-serile compresses
– Ansepc soluon (polyvidone iodée 10%) or skin desinecon
– Tournique
– Adhesive ape
– Scissors
– EDTA ube
– Elecronic scale or blood bags, or blood collecon monior (reer o end o procedure or is
use)

– Suppor or he scale (e.g. sool, small able)
– Shee o place under donor’s arm
– Sharps conainer
– Chlorhexidine or 0.5% chlorine soluon (or anoher disinecan) or maerial and surace
disinecon

– Fine p permanenmarker

Procedure

1. Explain he procedure o he donor.

2. Inspec he donor’s arms: he skin should be ree o scars and lesions. The puncure sie
mus be clean. I necessary, ask he donor o wash his/her orearms wih soap and waer,
especially he anecubial ossa.

3. Place he donor in a semi-sitng or lying posion.

4. Wash your hands or disinec hem wih an alcohol-based soluon.

5. Prepare he maerial and place he elecronic scale or he blood collecon monior 20-30
cm lower han he donor's arm o use graviy during he blood collecon. Place a sharps
conainer 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 ino accoun
he donor ’s age, weigh, Hb level and he available blood sock and urher needs. For
direc donaon, collec only wha he paen 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 colleced blood should
be limied o:
- 500 mL in an adul > 50 kg
- 250 mL i he donor’s age is beween 15 and 18 or i he donor’s weigh is beween
45 and 50 kg.

• Remove he blood bag rom is packaging. Check he bag is in correc condion: no leaks,
ancoagulan clear and colourless.

• Label he bag wih he donaon number, collecon dae and expiry dae. The donaon
number is unique. All he componens issued rom his donaon keep he same number.
I allows raceabiliy beween recipien and donaon/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. Wih he empy blood bag on i, adjus he elecronic scale o 0, so ha he scale displays
only he weigh o he blood colleced (see below, a he end o he procedure, how o use
a blood collecon monior).

8. Prepare he venipuncure sie:
• Pu a clean shee under he donor‘s arm, o proec he armres/bed rom blood spills.
• Pu he ournique on and locae a good vein in he anecubial ossa.
• Wear gloves and proecve glasses.
• Disinec he puncure sie and le i dry wihou wiping. Repea he procedure.
• Afer he skin has been disineced, he vein should no be palpaed again. Make sure you
do no spluer on he disineced sie, or wear mask.

9. Perorm he puncure, while slighly pulling he skin owards he hand wih he needle
bevel upwards:

9.a. Bag wihou sampling arm (=wihou diversion pouch)
• Open he clamp only afer he needle has peneraed ino he skin.
• As soon as a ew mL o blood are in he bag, sar mixing he blood wih he
ancoagulan by genly rocking he bag, o he scale.

• When blood ow is sasacory, secure he needle and he ubing wih adhesive
ape on he orearm.

9.b. Bag wih sampling arm (= wih diversion pouch)
• Close he 2 clamps (main line and diversion line) beore he puncure. Fold he
“breaker” o open i (Figure 11.2).
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Figure 11.2

• Open he clamp only afer he needle has peneraed ino he skin.
• As soon as he diversion pouch is lled, close he clamp o he diversion pouch, and open
he main collecon line clamp.

• As soon as a ew mL o blood are in he main bag, mix he blood wih he ancoagulan
by genly rocking he bag, o he scale.

• When blood ow is sasacory, secure he needle and he ubing wih adhesive ape.
• I ess are perormed afer blood donaon, immediaely ll he EDTA ube rom he ube
holder aached o he diversion pouch and label he ube wih he donaon number.

10. Collec blood
• Blood collecon usually akes 7 o 8 minues and should no lasmore han 12 minues.
• Repea he manual mixing manoeuvre every minue unl he bag is lled. Regularly
check he weigh o he blood bag. Sop he collecon when he correcweigh (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 colleced
blood in g

(minimum-maximum)
alone (no bag, no
ancoagulan)

Expeced nal
weigha in g

(minimum-maximum)
including bag and
ancoagulan

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. Sop blood collecon
• Release he ournique.
• Close he clamp prior o removing he needle; oherwise air will be inroduced ino he
bag and may conaminae he blood.

• Remove he needle.
• Ask he donor o press rmly on he puncure sie wih a compress, keeping he arm
sraigh.

• Immediaely slide he proecve device over he needle.
• Tighen he loose kno near he needle. The bag is now saely closed.

a Blood densiy: 1.05 g/mL
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12. I ess are perormed afer donaon, collec sample (Figure 11.3), in case o bag wihou
sampling arm:
• Cu he bag ubing beween he kno and he needle, close o he kno. When cutng he
ubing, beware o blood spills. Posion a compress o absorb he blood when cutng he
ubing.

• Open he EDTA ube and empy he blood rom he cu o piece o ubing.
• Close he EDTA ube and label i immediaely wih he donaon number and dae.

Figure 11.3

13. Discard immediaely he needle in he sharps conainer.

14. Final seps o blood collecon
• I a ube sripper is available, srip he giving line wice o ge ancoagulaed blood in he
giving line.

• Make 5 gh knos in he ubing a inervals o 10-15 cm, creang 4 segmens o be used
or urher esng: 2nd blood group, 2nd HIV es, crossmach (Figure 11.4).
Or make segmens wih he ube sealer.

Figure 11.4

• Disinec he armres using a 0.5% chlorine (chlorhexidine) soluon and dispose owase.
• Disinec he scissors using a 0.5% chlorine (chlorexidine) soluon and rinse horoughly
wih running waer o avoid cross-conaminaon wih he ollowing sample.

• Remove and discard he gloves; wash your hands or disinec hemwih an alcohol-based
soluon.

• Send he EDTA ube o he laboraory in order o perorm he ess as soon as possible.
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15. Donor care
• Tape a dry compress over he puncure sie afer checking ha i has sopped bleeding.
• The donor should remain in a sitng posion or 5 minues beore slowly getng up. The
donor should hen be kep under observaon and res or 10 minues. Encourage hem
o drink (500 mL); advise hem o avoid srenuous acviy or a ew hours.

16. Blood sorage
• I he colleced blood is no be ransused wihin 4 hours, le i cool down (in a emperae
cold box, an air condioned room or by using a we cloh) o a emperaure beween
18-24 °C or 2 o 4 hours. This allows he bacericidal acviy o he whie blood cells o
ake place. Also, “pre-cooling” blood bags reduces he risk o raising he emperaure
inside he blood rerigeraor.

• Blood mus hen be sored in a rerigeraor beween 2-6 °C.

Note: i no all he required ess have been perormed, make sure ha unesed blood bags
are sored separaely rom qualied blood unis, in a clear manner or all sa.

Blood collecon wih a blood collecon monior
– Se up he volume o he seleced bag.
– Place he saellie bags on he ray wih he primary bag on op.
– Slide he giving line in he meal clamp.
– Afer he needle has peneraed ino he skin, sar he collecon monior: he clamp will
open auomacally, and he ray will sar rocking.

Themonior consanlymeasures heweigh o colleced blood and displays he corresponding
volume, measures he collecon ow, signals in he even o slow blood ow, clamps and
riggers a visual and audible signal when he arge volume is reached.

Possible incidens during or afer blood donaon

– Blood ows slowly or sops ow in:
• Check he blood bag is 30 cm lower han he puncure sie.
• Ask he donor o close and open he s (pump).
• Adjus he ournique.
• Move delicaely he needle in order o place i in he lumen o he vein.

– Blood collecon had o be sopped beore he minimum required volume is reached:
• Blood canno be used. Discard he bag. Each bag mus be lled so ha he rao
ancoagulan/blood is adequae.

• I donor acceps, ry a second puncure on he oher side, using a new blood bag. Is size
will depend on he volume already drawn in order no o exceed hemaximum auhorised
volume per donaon (e.g. i 150 mL have been colleced, use a bag o 250 mL or he
second ry, i he donor is able o give 450 mL).

– Fainng:
Up o 5% donors ain during or afer blood collecon.
Anxiey or getng up oo abruply are aciliang acors.
Donor eels weakness, malaise associaed wih prouse sweang, eye sigh deerioraon,
brie episode o unconsciousness and looks pale.
In case o loss o consciousness, sop denively blood collecon. Pu he donor on his back
wih raised legs. Once he has recovered, ensure he is correcly hydraed.

– In case o exposure o blood:
Follow sandard procedure.
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Appendix 12. Preparaon o PRBC by sedimenaon
rom a single bag o whole blood

Packed red blood cell (PRBC) concenraes are preerred or:
– Paens wih anaemia wihou hypovolaemia,
– Paens a risk o developing uid overload,
– Paens ransused wih non-ABO idencal blood.

PRBC prepared by cenriugaon are somemes provided by naonal/regional ransusion
services bu are unlikely o be available in many setngs.

PRBC can be prepared by soring he blood bag owhole blood in he rerigeraor, in an uprigh
posion, placing he ransusion se oule poinng down, or 24 o 48 hours. This allows he
red cells o sedimen. The longer he sedimenaon me he more disnc he separaon
beween red cells and plasma.

The sedimened blood unimus be careully ranspored rom he ransusion deparmen o
he ward in order or he red cells no o be mixed back wih he plasma. The sedimened red
cells mus no be disurbed during ransusion as well.

Care mus be aken o sop he ransusion when he plasma reaches he boom o he blood
uni or when he volume prescribed has been adminisered.

Whole Blood
Sedimened red cells
occupy a volume o

450 mL bag 205 mL

250 mL bag 115 mL

150 mL bag 69 mL

100 mL paediaric bag 41 mL

Plasma and
an-coagulan

Sedimened
red cells

Figure 12.1
Packed red blood cells prepared by sedimenaon
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Appendix 13. Preparaon o paediaric whole blood
unis rom pena bag sysem

Paediaric unis can only be prepared once grouping and TTI screening have been perormed
on he donor or on he donaed blood.

The pena bag sysem is a closed sysem made up o one primary 450 mL bag, conaining
ancoagulan-preservave soluon, and our 100 mL saellie bags aached o he primary
bag, which do no conain ancoagulan. This sysem is used o ranser he blood colleced
in he primary bag ino 4 sub-unis o less han 150 mL, while keeping he sysem closed and
serile, or paediaric use.

Equipmen

– Hook or sand o hang he primary bag
– Scissors
– Compresses
– Chlorhexidine soluon
– Non-serile, single use gloves
– Proecve glasses
– Fine-p permanenmarker
– Elecronic scale or blood bags
– Tube sealer i available

Procedure

1. Wear gloves and proecve glasses.

2. Label he our saellie bags. Wrie on each bag:
• The blood donaon number o he 450 mL bag, plus an index number or each uni rom
1 o 4,

• The collecon and expiry daes,
• The ABO Rh D group,
• The TTI esng resuls,
• The ype o componen: whole blood.

3. Fill he 4 saellie bags:
• Homogenize he blood horoughly by genly lng he 450 mL bag.
• Open he 4 clamps and posion 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 saellie bags will ll up simulaneously and equally, unl he primary bag is
empy. I no, check ha he “breaker” is ully open. Once he 4 saellie bags have been
lled, each one conains 100 o 125 mL o blood depending on he volume conained in
he primary bag (beween 405 and 495 mL + 63 mL o ancoagulan).

4. Rell he ubing back wih blood o allow perorming he crossmach on he ubing:
• Press genly on bag N°1 o evacuae he air rom he ubing and ll i wih 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 separae hem:
• For each bag, e a kno in he ubing below and near he clamp and ghen securely. Cu
he ubing beween he kno and he clamp while proecng rom spills wih a compress.

• Tie wo more knos in he ubing, or use he ube sealer.

6. Wase managemen:
• Disinec he scissors wih a chlorhexidine soluon and rinse horoughly under running
waer.

• Saely dispose o he empy 450 mL bag.

7. Weigh each paediaric bag, subrac 20 g (weigh o he plasc) and noe heweigh/volume
on each bag (Figure 13.3).

8. Ener he our paediaric unis o whole blood in he blood sock regiser.

9. Sore hem in he blood rerigeraor.

Figure 13.1 Figure 13.2
Fold he “breaker” Rell he ubings back wih blood

Figure 13.3
4 paediaric whole blood unis lled, closed, separaed and labelled
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Notes:

– To obain volumes inerior o 100-125 mL (e.g. 50 mL or 75 mL), saellies bags can also be
lled one by one by closing he 3 oher clamps. In his case, place he empy saellie bag on
he scale and adjus he scale o 0, so ha he scale displays only he weigh o he blood.
Fill he bag unl he desired weigh (volume) is reached, i.e. 79 g or a uni o 75mL and 52 g
or a uni o 50 mL. Indicae he volume o whole blood on he label.

– All he remaining unis prepared rom he same 450 mL donaon mus be discarded i:
• An abnormaliy is deeced in one saellie uni.
• A sepc ransusion reacon occurs during or afer ransusion o one paediaric uni.

– Paediaric whole blood unismay be sored in an uprigh posion, placing he ransusion se
oule poinng down, or a minimum o 24 hours, o obain unis o paediaric concenraed
red cells (Appendix 12).
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Appendix 14. Preparaon o paediaric PRBC unis
rom pena bag sysem

Paediaric unis can only be prepared once grouping and TTI screening have been perormed
on he donor or on he donaed blood.

The pena bag sysem is a closed sysem made o one primary 450 mL bag, conaining
ancoagulan-preservave soluon, and our 100 mL saellie bags aached o he primary
bag, which do no conain ancoagulan. This sysem is used o ranser in a serile manner
he blood colleced in he primary bag ino 4 sub-unis o less han 150 mL, while keeping he
sysem closed, or paediaric use.

Equipmen

– Plasma exracor
– Scissors
– Elecronic scale or blood bags
– Compresses
– Chlorhexidine soluon
– Non-serile, single use gloves
– Proecve glasses
– Fine-p permanenmarker
– Tube sealer i available

Procedure

1. The pena bag owhole blood is placed in he rerigeraor, in an uprigh and sable posion,
placing he ransusion oules poinng upwards, or 24 o 48 hours. This allows he red cells
o sedimen. The longer he sedimenaon me he more disnc he separaon beween
red cells and plasma.

2. 2.Take he pena bag sysem delicaely ou o he rerigeraor and check ha he red cells/
plasma separaon is clear and ha he heigh o he plasma corresponds o a leas hal
o he heigh o he bag’s conen. Immediaely hang i vercally on he wall or place i
delicaely in he plasma exracor.

3. Wear gloves and proecve glasses.

4. Label 3 o he 4 saellie bags. Wrie on each bag:
• The blood donaon 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 collecon and expiry dae,
• The ABO Rh D group,
• The TTI esng resuls,
• The ype o componen: PRBC.

5. Close he clamps o he 3 labelled saellie 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 exracor or applying a consan pressure
on he 450 mL bag wih a a objec, ranser he plasma o he non-labelled saellie 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 concenraed red cells by rocking he
primary bag (see Figure 14.3).

9. Transer he concenraed red cells in each o he 3 labelled saellie bags by opening and
closing he respecve clamp (see Figure 14.4). According o he desired paediaric uni
volume, he concenrae red cells can be separaed ino he 3 saellie bags, or ino he
3 saellie bags and he primary bag which will hen be labelled as PRBC wih he index
number 4 (see Figure 14.5).

10. For each bag, e a kno in he ubing jus below he clamp and ghen securely. Cu he
ubing beween he kno and he clamp while proecng rom spills wih a compress.

11. Tie wo more knos in he ubing, or use he ube sealer.

12. Disinec he scissors, and rinse horoughly under running waer.

13.Wasemanagemen: saely dispose o he remaining plascmaerial and he bag o plasma:
i is no resh rozen plasma, bu ordinary plasma which has no herapeuc use.

14.Weigh each PRBC paediaric uni, subrac 20 g or he plasc (and 40 g or he primary bag)
and noe he weigh/volume on each bag.

15. Ener he 3 or 4 PRBC paediaric unis in he blood sock regiser.

16. Sore hem in he blood rerigeraor.

Note:
– All he remaining unis prepared rom he same 450 mL donaon mus be discarded i:
• An abnormaliy is deeced in one saellie uni.
• A sepc ransusion reacon occurs during or afer ransusion o one paediaric uni.

Figure 14.1
Sedimened whole blood bag ready or plasma ranser
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Figure 14.2
Transer o plasma o he non-labelled saellie bag

Figure 14.3
Homogeneisaon o concenraed red cells
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Figure 14.4
Transer o concenraed red cells o saellie bags

Figure 14.5
Four unis o pediaric PRBC (3 unis in saellie bags, 1 uni in primary bag)

separaed, closed, and labelled
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Appendix 15. Haemoglobin measuremen using
HemoCue 301®

HemoCue 301® is a hand-held analyser allowing quanave deerminaon o Hb rom
capillary or venous blood samples.

HemoCue301® HemoCue 301® cuvee

Equipmen

– HemoCue 301® analyser
– HemoCue 301® cuvees
– Non-serile, single use gloves
– Non-serile compresses

Note: cuvees 201 (in red op conainer) and 301 (in whie op conainer) look similar, bu are
no inerchangeable. I is no possible o inser 201 cuvees in he HemoCue 301®, and vice
versa.

Sample

– Capillary blood, or immediae esng.
– Afer capillary prick, wipe o he 2 rs drops. Make sure he puncure sie is dry.
Warning: o ensure good capillary ow, make sure he puncure sie is warm by genly
massaging or applying a warm we cloh; ensure he puncure sie is lower han he hear;
choose a sie wih hin skin (e.g. ear lobe)

Procedure

– Swich on he analyser. I will auomacally perorm an auo-es wih calibraon.
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• Inroduce he poined end o he cuvee ino he cenre o he
drop o blood holding i horizonally.

• Le he cuvee ll (10 microliers o blood) by capillary acon
in one connuous process. I mus be lled compleely and
uniormly.

Wipe o excess blood on he ouside o he cuvee wih a
compress, wihou removing blood rom inside he cuvee.

Ensure ha no air bubbles are presen in he cuvee.

• Pull he cuvee holder o he loading posion.
• Inser he cuvee in he cuvee holder.
• Genly push he cuvee holder. I will close auomacally.

– A lled cuvee mus be analysed wihin 40 seconds o lling.
– Resul is displayed wihin 30 seconds.
– Remove he cuvee and dispose o i in a sharps conainer.
– Push he cuvee holder back.

Note: i he es is perormed on whole blood colleced in an EDTA ube, mix he blood by
lng he ube 10 mes in order o homogenize he blood sample. Apply one drop o blood on
a clean glass slide or any waerproo surace hen ll he cuvee.

Common causes o error

– Insucien lling o he cuvee
– Presence o air bubbles
– Non-uniorm lling o he cuvee due o presence o “rouleaux” or agglunaon
– Blood aken rom he perused side
– Finger or heel no warmed, oo much pressure applied o he puncure sie

In hese siuaons, repea he es wih anoher cuvee.

Cleaning o cuvee holder and opcal uni

The cuvee holder should be cleaned a he end o each working day.
The opcal uni should be cleaned a leas once amonh, or afer 50 ess, or when he analyser
shows an error message.
Follow he manuacurer s insrucons.

Sorage

Hemocue 301® and disposable 301® cuvees are designed o operae beween 10 °C and 40 °C.
When sored beween 10 °C and 40 °C, cuvees can be used unl he expiry dae.
When sored beween 40 °C and 50 °C, hey mus be used wihin 6 weeks.
Afer opening he cuvees conainer, cuvees should be used wihin 3 monhs.
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Appendix 16. ABO and Rh D grouping procedure
(direcmehod on le)

Direc grouping deermines he presence o angens on he red cell membrane using
monoclonal ansera, which have agglunang properes a room emperaure.

Equipmen and reagens

– Smooh whie ceramic le (approx. 15 x 30 cm), degreased and dry
– Applicaors (wood or plasc mixing scks, round boomed ube, needle cap or similar iem)
– Permanenmarker
– Reagens vials:
• Ansera:

An-A Blue

An-B Yellow

An-AB Colourless

An-D Colourless

• Rh negave conrol colourless (he reagen mus be rom he same manuacurer as he
an-Rh D anserum).

The vial labels are prone o becoming unsuck due o condensaon. I is advisable o secure
he labels by wrapping he vials wih clear adhesive ape, as an-AB, an-Rh D and conrol
reagen are all colourless, and can easily be conused.
Keep he se o 5 grouping vials in use in a designaed sand.

Sample

Blood grouping o a donor or a paen:
– Capillary blood, or immediae esng
– Whole blood in EDTA ube

Checking he blood group o a blood bag:
– Blood rom he disal segmen o he bag ubing

Procedure

1. Allow he reagens o reach room emperaure.

2. Ensure he le is dry.

3. Wih he marker, divide he le ino 6 columns:
• In he rs column, noe he sample idencaon:

- For donor or paen blood grouping: inials and dae o birh or paen’s name or
donor’s name

- For blood group vericaon on a blood uni: blood uni number
• In he 5 remaining columns, noe in he ollowing order: an-A, an-B, an-AB, an-Rh D
and negave conrol.

4. Deposi 1 drop o each reagen in is respecve labelled area o he le.
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5. Deposi 1 small drop o whole (approximavely 20 microliers), blood beside each reagen
drop.

6. Mix he 2 drops in circles o 3 cm diameer wih an applicaor. Wipe he applicaor beween
each es zone (or use a new one).

7. Rock he le genly, in a hree-direconal movemen, or 2 minues, while observing he
reacons. They may develop a dieren raes and o dieren exens. Be careul ha he
mixures do no run ino each oher.
I no agglunaon wih an Rh D is visible a 2 minues, exend agiaon and observaon
o 3 more minues: he reacon is slower and agglunaes are hinner han wih an-A and
an-B ansera.

Resuls and inerpreaon

The inerpreaon o ABO Rh D grouping is possible only i he conrol reagen (Rh neg. conrol)
is clearly negave.
Agglunaes orm progressively, and leave he background ree o red cells. When he mixure
remains homogeneously coloured, no agglunaon is presen.
The presence o agglunaon means ha he angen is presen on he red cell surace.
I he reacon is no obvious, repea he procedure using less blood (ewer red cells) and/or
more reagen.

Inerpreaon char – Direc ABO Rh D blood grouping

An-A An-B An-AB An-D
Rh neg.
control

Inerpreaon

+ – + + – A Rhesus posive

+ – + – – A Rhesus negave

– + + + – B Rhesus posive

– + + – – B Rhesus negave

+ + + + – AB Rhesus posive

+ + + – – AB Rhesus negave

– – – + – O Rhesus posive

– – – – – O Rhesus negave

+ ou – + ou – + ou – + ou – + No inerpreaon possible

+ : Presence o agglunaon – : Absence o agglunaon

Reporng and regisering he resul

– A, B, O leers mus be wrien in capial leers.
– Rh D group mus be wrien in leers i.e. pos. or neg.
– Record he ABO Rh D group:
• For a blood donor/donaon, in he donaons regiser and on he blood bag label using a
permanenmarker.

• For a paen, in he paens’ blood group regiser, he blood group resul orm, he
medical le and he blood reques/delivery orm.
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Common causes o error

– Sample cloed or haemolysed
– Cross-conaminaon o reagens (by swapping caps)
– Cross-conaminaon o he reacon zones during mixing on he le
– Cord blood conaminaed wih Wharon’s jelly in neonaes

Main causes o inerpreaon dicules

Weak agglunaon:
– Repea he es using less blood (ewer red cells) and/or more anserum.
– Agglunaon may be incomplee i he paen was recenly ransused wih non- ABO or
Rhesus idencal blood.

Posive reacon wih he Rh negave conrol reagen:
– This can happen in he ollowing circumsances:
• Rouleaux (piles o red cells) can be conused wih agglunaes.
• Auo-agglunaon o red cells is encounered in some pahologic condions.

– I he reacon wih he Rh negave conrol is no clearly negave, wash he red cells wih
normal saline:
• Add normal saline o a ew drops o whole blood in a new plasc ube, mix, cenriuge
(1000 ga, 2 minues), and discard he supernaan.

• Perorm a second washing and use he washed red cells o perorm he grouping
procedure.

– I he reacon wih washed red cells is sll posive, he grouping procedure is no validaed.
Thus:
• When grouping a donor: do no use he colleced blood as he blood group canno be
deermined. This is however exceponal.

• When grouping a paen: consider he paen as an O Rh neg. recipien.

When cold agglunin is suspeced, perorm he blood group on a warm le (approx 37 °C) and
using warmed washed red blood cells and warm ansera.

a g : cenriugal orce
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Appendix 17. Blood group resul orm

Paen’s las name:________________________ Firs name: ________________________

Dae o birh: ____________________________ Place o birh: _____________________

Medical le number: ______________________

1s deerminaon

Capillary blood Venous blood

Drawn by:

Ward:

Dae: ___ / ___ / ___ Time:

Deerminaon done by:

Resul:

2nd deerminaon

Capillary blood Venous blood

Drawn by:

Ward:

Dae: ___ / ___ / ___ Time:

Deerminaon done by:

Resul:

Concordance Yes No

Laboraory echnician’s signaure
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Appendix 18.1. Bedside vericaon o ABO
compabiliy using Seraol® ABO

The bedside vericaon o ABO compabiliy aims a prevenng ABO incompabiliy accidens
resulng rommislabelling o ubes/blood uni or misidencaon o paens. The ABO group
o boh recipien and blood uni are checked.

The vericaon is perormed:
– By he nurse or docor who carries ou he ransusion.
– A he paen’s bedside.
– Immediaely beore sarng ransusion.
– 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 wih 6 zones:
• 4 circles conaining a drop o desiccaed blood grouping reagen: 2 circles wih an-A
(blue) and 2 circles wih an-B (yellow) reagens

• 2 squares (BLOOD) o deposi blood: 1 or he recipien’s blood and 1 or he blood uni
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– 4 plasc scks or mixing
– 1 shee o ransparen adhesive
– 1 lance
– One 5 mL vial o normal non-serile saline soluon

Procedure

1. Noe on he upper par o he card (recipien secon) he recipien’s idencaon (ull
name, dae o birh and medical le number).

2. Noe on he lower par o he card (blood uni secon) he blood uni number in he box
“Uni No.”, he dae o he conrol and he operaor's name.

3. Apply 1 drop o normal saline soluon on each drop o desiccaed 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 inerpreaon o he reacon. I necessary, massage
and/or warm he puncure sie.

5. Cu he exremiy o he segmen o he blood uni ubing and apply 1 drop o blood on he
lower square. Avoid applying clos.

6. Wih a sck, ranser he recipien’s blood o he upper an-A circle; mix he blood and he
reagen.

7. Wih a new sck, ranser he recipien’s blood o he upper an-B circle; mix.

8. Repea he same procedure wih he blood rom he blood uni, on he lower an- A and
an-B circles, using a new sck or each circle.

9. Rock he card in a hree-direconal movemen or 1 minue and read.

10.Noe he inerpreaon (in he recipien secon and in he blood uni secon) and sign:
I he blood issued is ABO idencal: check ha reacons are idencal.
I heblood issued isABOcompable: check ha reacons show ha heblood is compable
wih he recipien.

Inerpreaon mus be unequivocal. In he even o any doub, he procedure mus
be repeaed unquesonably.

Any reacon ha shows agglunaon wih he blood uni and no agglunaon wih he
paen’s blood caegorically conra-indicaes he ransusion.
In case o doub, do no sar he ransusion and call he physician in charge.

11.Once he card is dry, apply he adhesive. The card mus be kep in he paen’s le.

Sorage

Seraol® ABO should be sored below 25 °C.

Note: his vericaon does no replace a blood grouping es and is no a cross-mach
procedure.
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Appendix 18.2. Bedside vericaon o ABO
compabiliy using Eldoncard® 2551

The bedside vericaon o ABO compabiliy aims a prevenng ABO incompabiliy accidens
resulng rommislabelling o ubes/blood uni or misidencaon o paens. The ABO group
o boh recipien and blood uni are checked.

The vericaon is perormed:
– By he nurse or docor who carries ou he ransusion.
– A he paen’s bedside.
– Immediaely beore sarng ransusion.
– 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 wih 4 circles covered wih a drop o desiccaed blood grouping reagen: 2 circles wih
an-A (green) and 2 circles wih an-B (pink) reagens

– 4 plasc scks or mixing
– 1 piece o ransparen adhesive
– 1 lance
– 1 vial o 5 mL o non-serile normal saline soluon

Procedure

1. In he RECIPIENT zone (lef side, yellow bar), noe he recipien’s idencaon (ull name,
dae o birh and medical le number).
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2. In he DONOR zone (righ side), noe he blood uni number (in he box “Name”).

3. Noe dae, me and operaor's name.

4. Apply 1 drop o normal saline soluon on each drop o desiccaed reagen.

5. Apply 1 small drop o he recipien’s capillary blood on he RECIPIENT an-A and an-B
circles. I is essenal o apply enough blood o ensure an unequivocal reading o he
reacon. I necessary, massage and/or warm he puncure sie.

6. Cu he exremiy 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 clos.

7. In each circle, mix he blood and he reagen, using a new sck or each circle.

8. Rock he card in a hree-direconal movemen or 1 minue and read.

9. Noe he inerpreaon (in he RECIPIENT zone and in DONOR zone) and sign:
I he blood issued is ABO idencal: check ha reacons are idencal.
I heblood issued isABOcompable: check ha reacons show ha heblood is compable
wih he recipien.

Inerpreaon mus be unequivocal. In he even o any doub, he procedure mus
be repeaed.

Any reacon ha shows agglunaon wih he blood uni and no agglunaon wih he
paen’s blood caegorically conra-indicaes he ransusion.
In case o doub, do no sar he ransusion and call he physician in charge.

10.Once he card is dry, apply he adhesive. The card mus be kep in he paen’s le.

Sorage

Eldoncard® 2551 should be sored below 37 °C.
Note: he cards are no individually packaged and may sck o each oher in humid condions.

Note: his vericaon does no replace a blood grouping es and is no a cross-mach
procedure.
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Appendix 19. HIV 1/2 Deermine® es

HIV 1/2 Deermine® es is a laeral ow rapid es or he deecon o HIV 1 and 2 anbodies.

Descripon

– Membrane covered wih HIV 1 and HIV 2 recombinan angens and synhec pepdes.
– Srips individually sealed, aached in cards o 10 (10 cards), packed in an aluminium pouch.
The pouch has a grip closing sysem and conains a desiccan.

← Sample idencaon
zone

← Conrol bar C

← Tes bar T

← Sample pad

Sealed and unsealed srips

Warning: he chase buer o be used when esng whole blood is no included in he ki and
mus be ordered separaely.

Sample

– Plasma or whole blood (EDTA ube) or serum (plain ube)
– Capillary blood

Procedure

1. Break o he srip(s), a he righ hand side o he card, by olding several mes along he
peroraed line. Pu he remaining srips back ino he pouch wih he desiccan and seal
securely.

2. Mark he sample number on he srip beween he 2 plain green-grey bands a he op,
using a ne p permanenmarker.

3. Careully ear o he proecve oil cover.
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4. I using whole blood:
• Apply 50 microliers o he sample pad.
• One minue laer, apply 1 drop o chase buer o he sample pad.

I using serum/plasma:
• Apply 50 microliers o he sample pad. DO NOT add chase buer.

Inerpreaon

– Read he resul no sooner han 15 minues and no laer han 60 minues.
– The es is validaed only i he inernal conrol bar is visible. Oherwise, he es is invalid.

Inerpreaon o HIV 1/2 Deermine es®

Sorage

The ki should be sored beween 2 °C and 30 °C andmus no be rozen. Check he expiry dae.
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Appendix 20. HIV Uni-Gold® es

HIV Uni-Gold® es is a laeral ow rapid es or he deecon o HIV 1 and 2 anbodies.

Descripon
– Membrane covered wih recombinan immunodominan angens o HIV 1 (gp 41 and gp
120) and HIV 2 (gp 36).

Conens o he ki
– 20 devices, individually packed in an aluminium pouch
– 20 plasc capillary pipees
– 1 vial o wash reagen in a dropper bole (2 mL)

Sample
– Plasma or whole blood (EDTA ube) or serum (plain ube)
– Capillary blood

Procedure
1. Open he pouch immediaely beore use.
2. Mark he device wih he sample idencaon using a hin permanenmarker.
3. Apply 2 drops (approx. 60microliers) owhole blood, serum or plasma o he circle marked

SAMPLE.
4. Apply 2 drops (approx. 60 microliers) o wash reagen o he circle marked SAMPLE.

Inerpreaon
– Read beween 10 and 12 minues afer he applicaon o he wash reagen.
– The es is validaed only i he inernal conrol line is visible. Oherwise, he es is invalid.

Negave:
A pink line is
visible in he
conrol region C.

Posive:
2 pink lines are visible, one in
he conrol region C and one in
he es region T.

Invalid:
There is no
visible line in he
conrol region C.
Repea he es
wih a new
device.

C = inernal conrol line
T = es line

Inerpreaon o he HIV Uni-Gold®

Sorage
The kimus be sored beween 2 °C and 27 °C and mus no be rozen. Check he expiry dae.
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Appendix 21. HIV 1/2 Sa-Pak® Chembio es

HIV 1/2 Sa-Pak® es is a laeral ow rapid es or he deecon o an-HIV-1 and an-HIV 2
anbodies.

Descripon

The membrane is coaed wih HIV 1 and 2 angens on he es band (T), and immunoglobulins
G on he inernal conrol band (C).

Conens o he ki

– 20 devices, packed individually in an aluminium pouch wih a desiccan bag
– 20 disposable plasc loops or sampling 5 microliers
– 1 dropper bole o running buer

Sample

– Plasma or whole blood (EDTA, or heparin, cirae) or serum (plain ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore perorming he es. I he es has been sored in he
rerigeraor, leave he device and running buer o reach ambien emperaure.

2. Mark he device wih he sample idencaon number.
3. Fill he loop wih he sample.
4. Apply he sample o he circle noed S while holding he loop vercally o ranser he

5 micrograms o he membrane.
5. Apply 3 drops o running buer o he circle S while holding he vial vercally.

Inerpreaon

– Read he es beween 5 and 20 minues afer adding he buer.
– The es is validaed only i he inernal conrol band is visible. I no, he es is invalid.

Posive Negave Invalid Invalid

Sorage

The kimus be sored a a emperaure beween 2 °C and 30 °C andmus no be rozen. Check
he expiry dae.
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Appendix 22. SD Bioline HBsAg WB® es

SD Bioline HBsAg WB® es is a laeral ow rapid es or he qualiave deecon o hepas
B surace angen.

Descripon

– Membrane covered wih mouse monoclonal an-HBs Ag virus anbodies.
– The SD Bioline HBs Ag WB ki (re. code: 01FK10W) conains:
• 30 es carridges wih desiccan in individual pouch
• Package inser
Materials required but not provided:
• Auomac pipee, adjusable volume 10-100 microliers
• Tips, yellow or auomac pipee, 10-100 microliers

Sample

– Plasma or whole blood (EDTA, heparin or cirae ube) or serum (plain ube)

Note: he es is no pre-qualied or use on capillary blood.

Procedure

1 Serum/plasma should be cenriuged or approximaely 5minues a 1,000-1,300 g (approx.
3,000 rpm wih Hetch EBA 200).

2. Allow all componens o he es o reach room emperaure (15- 40 °C) prior o esng.
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 humidiy indicaor should be yellow. I
dessican is no presen or is colour is green, discard he es.

4. Label he device wih paen idener.
5. Transer 100 microliers o serum, plasma or whole blood specimen using a precision

pipee.
6. Dispense 100 microliers o serum, plasma or whole blood specimen ino he specimen

well.
7. Inerpre he es resul afer 20minues andmaximum30minues afer adding he sample.

Reporng and inerpreaon o resuls

Non-reacve

The presence o only he conrol line (C) wihin he
resul window indicaes a non-reacve resul.

Reacve

The presence o he es line (T) and he conrol line
(C), regardless o which line appears rs, indicaes
a reacve resul.

Cauton: he presence o any es line, no maer
how ain, is considered a reacve resul.
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Invalid

I he conrol line(C) is no visible, he resul is
considered invalid. Insrucons may no have been
ollowedcorrecly or he esmayhavedeerioraed.
I is recommended ha he specimen is reesed
using a new es device.

Qualiy conrol

– The es device has leer ‘T’ and ‘C’ represenng ‘es line’ and ‘conrol line’ on he surace
o he case. Boh lines are no visible beore applying he specimen.

– The inernal conrol line is aprocedural conrol and shouldalwaysappear i he esprocedure
is perormed properly. The presence o he conrol line shows ha he acve ingrediens on
he srip are unconal and ha he migraon was complee. I is no an assurance ha he
specimen has been properly applied.

Causes of error

– Insucien volume o sample applied o he es device.
– Reading es resuls a 10-15 minues may resul in a weak band and reddish background.
Reading a 20-30 minues resuls in clear background and accurae resul.

– Sorage ouside 1-40 °C, especially or prolonged mes.

Limiaons and noes

– The es device is sensive o boh hea and humidiy. Check he humidiy indicaor on he
desiccan or color change (Ok i yellow, discard i green). Perorm he es immediaely afer
removing he es device rom he oil pouch.

– Alhough his es has been demonsraed o be able o deec common genoypes o
hepas B, i is limied in is abiliy o deec virus muans.

– Due o inheren design o qualiave IVD ess, a ain or absen es line (alse non-reacve)
may occur in specimens conaining high concenraons o HBs Ag (prozone eec).

– Do no use he es ki beyond is expiraon dae. The expiraon dae o he es is prined
on he ouer package.

– Do no use he ki i he pouch is damaged or he seal is broken.
– A non-reacve resul does no preclude he possibiliy o inecon wih HBV.

Sorage

The es ki should be sored a 1-40 °C. Check he expiry dae.

Shel-lie upon manuacure

24 monhs
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Appendix 23. SD Bioline HCV® es

SD Bioline HCV® es is a laeral ow rapid es or he deecon o an-HCV anbodies.

Descripon

– Membrane covered wih recombinan (core, NS3, NS4, NS5) HCV angens
– Devices packed individually in an aluminium pouch wih desiccan
– One dropper bole o buer

Sample

– Plasma or whole blood (EDTA ube) or serum (plain ube)

Procedure

1. Open he pouch immediaely beore use. Look a he es device and he desiccan. The
humidiy indicaor should be yellow. I desiccan is no presen or is color is green, discard
he es.

2. Mark he sample idencaon on he device using a hin permanenmarker.
3. Apply 10 microliers o plasma wih an auomac pipee o he sample well S.
4. Apply 4 drops o buer o he sample well S.

Inerpreaon

Read he es afer 10 bu beore 20 minues.
The es is validaed only i he inernal conrol band is visible. Oherwise, he es is invalid.

Non-reacve

The presence o only he conrol line (C) wihin he
resul window indicaes a non-reacve resul.

Reacve

The presence o he es line (T) and he conrol line
(C) wihin he resul window, regardless o which line
appears rs, indicaes a reacve resul.

Cauton : he presence o any es line, no maer how
ain, is considered a reacve resul.

Invalid

I he conrol line(C) is no visible wihin he resul
window afer perorming he es, he resul is
considered invalid. Insrucons may no have been
ollowed correcly or he es may have deerioraed. I
is recommended ha he specimen is reesed using a
new es device.

Sorage

The ki should be sored beween 2 °C and 30 °C andmus no be rozen. Check he expiry dae.
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Appendix 24. SD Bioline Syphillis 3.0® es

SD Bioline Syphillis 3.0® es is a laeral ow rapid es or he deecon o an-Treponema
pallidum anbodies.

Descripon

– Membrane covered wih recombinan T. pallidum angens
– 30 devices packed individually in an aluminium pouch
– Plasc capillary ubes (20 microliers or esng on whole blood) in a plasc bag
– One dropper bole o buer

Sample

– Plasma or whole blood (EDTA ube) or serum (plain ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore use.
2. Mark he sample idencaon on he device using a hin permanenmarker.
3. I using serum or plasma: apply 10 microliers o he sample pad S.

I using whole blood: apply 20 microliers o he sample pad S.
4. Apply 3 o 4 drops o buer o he sample pad S.

Inerpreaon

The es is validaed only i he inernal conrol line is visible. Oherwise, he es is invalid.
Read he es:
– Afer 5 o 20 minues, i serum or plasma is used.
– Afer 10 o 20 minues, i whole blood is used.

Posive

Invalid

S = Sample pad
T = Tes line
C = Inernal conrol lineNegave

Inerpreaon o SD Bioline® Syphilis es

Sorage

The ki should be sored beween 2 °C and 30 °C andmus no be rozen. Check he expiry dae.
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Appendix 25.1. SD Bioline Malaria Ag P.® es

SD Bioline Malaria Ag P.® es is a laeral ow rapid es or he deecon o Plasmodium
falciparum hisdine-rich proein 2.

Descripon

– Membrane coaed wih specic an-P. falciparum HRP-2 anbodies
– 25 devices packed individually in an aluminium pouch, wih a desiccan
– 25 invered cups o collec 5 microliers o blood
– 25 lances
– Assay buer in dropper bole

Inernal conrol zone P.  (HRP2) es zone

Round sample well S Square buer well

Malaria Ag P. SD Bioline® device

Sample

– Venous whole blood (EDTA ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore esng.

2. Check he colour o he desiccan: i should be brigh yellow/orange. I i is green, discard
he device.

3. Mark he sample idencaon on he device using a hin permanenmarker.

4. Collec 5 microliers o capillary blood wih he invered cup by ouching he drop o blood.
I using a venous sample, dip he invered cup ino he EDTA ube (previously mixed by
genle swirling) making sure here is no air bubble rapped in he cup, or use an auomac
pipee adjused o 5 microliers.

5. Immediaely apply he blood o he membrane o he round sample well S. When using he
invered cup, ouch i o he sample pad, in a vercal posion.
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6. Apply 4 drops o assay buer ino he square well by holding he dropper bole vercally.

Inerpreaon

Resuls should be read no sooner han 15 minues and no laer han 30 minues.
The es is validaed only i he red conrol line C appears.

Note: es and conrol lines are well-delineaed red lines and mus no be conused wih he
pink background.

1. Only he line C appears: negave es.

2. The lines C and P. appear: posive es.

3. There is no line C: invalid es. Repea he es.

Sorage

The ess should be sored beween 1 °C and 40 °C and mus no be rozen. Check he expiry
dae.
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Appendix 25.2. SD Bioline malaria P./Pan® (Combo)
test

SD Bioline malaria P./Pan® (Combo) es is a laeral ow rapid es or he combined
deecon o Plasmodium falciparum hisdine-rich proein 2 (HRP2) and Plasmodium lacae
dehydrogenase o all plasmodium species i.e. P. falciparum, P. vivax, P. ovale and P. malariae
(Pan pLDH).

Descripon

– Membrane coaed wih specic an-P. falciparum and an-Pan pLDH anbodies
– 25 devices packed individually in an aluminium pouch, wih a desiccan
– 25 invered cups
– 25 lances
– Assay buer in dropper bole

Pan pLDH line

inernal conrol line HRP 2 P. line

round sample well S square buer well

Malaria Combo SD Bioline® device

Sample

– Venous whole blood (EDTA ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore esng.

2. Check he colour o he desiccan: i should be brigh yellow/orange. I i is green, discard
he device.

3. Mark he sample idencaon on he device using a hin permanenmarker.

4. Collec 5 microliers o capillary blood wih he invered cup. I using a venous sample, dip
he invered cup ino he EDTA ube (previously mixed by genle swirling) making sure here
is no air bubble rapped in he cup or use he auomac pipee.

5. Immediaely apply he blood o he round sample well S. When using he invered cup,
ouch i o he sample pad, in a vercal posion.
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6. Apply 4 drops o assay buer ino he square well by holding he dropper bole vercally..

Inerpreaon

The es is validaed only i he red conrol line C appears.
Resuls should be read no sooner han 15 minues and no laer han 30 minues.

Note: es and conrol lines are well-delineaed red lines and mus no be conused wih he
pink background.

1. Only he line C appears: negave es or all species.

2. The line C appears and one or 2 lines appear in ron o he arrows Pan and/or P.: posive
es.

3. There is no line C: invalid es. Repea he es.

Sorage

The ess should be sored beween 1 °C and 40 °C and mus no be rozen. Check he expiry
dae.

Note: This simplied inerpreaon is applicable ONLY or blood donors/donaons screening.
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Appendix 25.3. CareSarMalaria pLDH® (Pan) es

CareSarMalaria pLDH® (Pan) es is a laeral ow rapid es or he deecon o Plasmodium
lacae dehydrogenase common o o all plasmodium species i.e. P. falciparum, P. vivax, P.
ovale and P. malariae (Pan pLDH).

Descripon

– Membrane coaed wih specic an-Pan pLDH anbodies
– 60 devices packed individually in an aluminium pouch, wih a desiccan
– 60 invered cups
– 60 lances
– 60 Alcohol swabs
– Assay buer in dropper bole

conrol line C es line T assay buer well A

sample well S

Sample

– Venous whole blood (EDTA ube)
– Capillary blood

Procedure

1. Open he pouch immediaely beore esng.

2. Mark he sample idencaon on he device using a hin permanenmarker.

3. Collec 5 microliers o capillary blood wih he invered cup. I using a venous sample, dip
he invered cup ino he EDTA ube (previously mixed by genle swirling) making sure here
is no air bubble rapped in he cup or use an auomac pipee se a 5 microliers.

4. Immediaely apply heblood o he square samplewell S, using he invered cup, by ouching
he sample pad in a vercal posion.

5. Apply 2 drops o assay buer ino he roundwell “A” by holding he dropper bole vercally.
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Inerpreaon

The es is validaed only i he red conrol line C appears.
Resuls should be read no sooner han 20 minues and no laer han 30 minues.

Note: es and conrol lines are well-delineaed red lines and mus no be conused wih he
pink background.

Reading and Reportng Resuls

Line T: line Tes
Line C: inernal conrol

Negave

C

T

Posive

C

T

Invalid

C

T

Inerpreaon o he es

– Negave resul
The presence o one single colour line ("C" Conrol line) wihin he resul window indicaes
a negave resul.

– Posive resul
Boh lines, line T (Tes) and line C (Conrol) are visible.

– Invalid resul
I he conrol line does no appear in he resul window, he es is invalid. The direcons
may no have been ollowed correcly or he esmay have been deerioraed. The specimen
mus be reesed.

Limiatons and remarks

– I he background is red, oo much blood was applied: a weak line may be masked.
– Good sensiviy o deec P. falciparum and P. vivax, a bi lower or P. ovale and P. malariae.
– The es does no dierenae beween species.

Sorage

The ess should be sored beween 4 °C and 30 °C and mus no be rozen. Check he expiry
dae.
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Appendix 26. Crossmach procedure (le mehod)

The objecve o crossmaching blood unis is o veriy he compabiliy beween he red cells
o he blood o be ransused and he plasma o he recipien.

Crossmach is perormed in he laboraory jus beore releasing he blood uni (or wihin 3
days beore planned surgery, when he need or ransusion can be ancipaed).

When his es is perormed on le a room emperaure, i can deec naurally occurring
regular (an-A and an-B) and some irregular (an-Lewis a, an-P) agglunang anbodies.

Equipmen

– Whie, smooh le
– Plasc ube
– Auomac pipee (10-100 microlires)
– Pipee p
– Applicaor
– Manual or elecric cenriuge (o obain 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 idencaon number on he le.

2. Mark he blood uni number on he plasc ube.

3. Cu he disal segmen o he blood uni ubing.

4. Empy he conens o he segmen ino he plasc ube: he segmen conains coagulaed
blood. Place a p on he pipee and exrac 20 microliers o ree red cells.

5. Deposi 20 microliers o red cells on he le.

6. Deposi 100 microliers o recipien’s plasma on he le, nex o he red cells.

7. Mix in a circle o 3 cm diameer wih an applicaor.

8. Rock he le genly, in a hree-direconal movemen, or 2 minues, while observing he
reacon.

Inerpreaon

– I here is no agglunaon: he crossmach is negave. The blood can be ransused o he
paen.

– I here is agglunaon: he crossmach is posive. This indicaes ha he blood uni is
incompable wih he recipien’s blood, i.e. he recipien has anbodies direced agains he
red cells rom he blood uni: his could provoke a haemolyc reacon. The blood canno be
ransused o he paen.
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Appendix 31. Blood reques and delivery orm

Blood reques orm

Paen’s Las name: Firs name: Sex: M/F

Age or dae o birh: Place o birh: Weigh:

File number: Ward: Bed n°:

Paen blood group: Hb: g/dL

Reason or ransusion: Malaria es resul:

Previous ransusions: No Yes Dae: ___ / ___ / _____

Uni number(s):

PRESCRIPTION Urgen*:

Planned ransusion: dae o surgery ___ / ___ / _____

Volume requesed: mL Type o componen:

Volume o be ransused: mL Dae: ___ / ___ / _____ Time:

Prescribing docor: Nurse:

Signaure: Signaure:

* Urgen i delivery < 1 hour

Blood delivery orm

N° o blood uni, ype o
componen, volume

Blood uni
group

Expiry dae Commens

1.

2.

3.

4.

5.

Prepared by: Signaure:

Dae: ___ / ___ / _____ Time:

Received by: Ward: Time:
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Appendix 32. Example omonhly daa collecon

Source of blood

No. of blood units %

Naonal/regional blood cenre

Oher exernal sources

Blood colleced wihin healh aciliy (inernal source)

Total 100

Type o blood
donaons

No. o donaons %

Direc

Replacemen

Volunary

Walking blood bank

Total 100

Donor selecon

No. of donors %

Eligible donors

Excluded donors by medical quesonnaire and exam.

Total 100

Blood dona-
ons colleced
within health
aciliy

No. donaons
collected

%

On single bags

On pena bags

Total 100

TTI screening

No. donaons
tested

No. posive
%

posive

HIV No.1

HIV No.2

Hepas B

Hepas C

Syphilis

Malaria

Blood use

No. o BU
transfused

%

Paediarics

Medicine

OB/Gyn

Operaon heaer

Surgery ward

Emergency room

Nurion

Oher wards

Unis delivered ouside he hospial

Total 100

Accidents
related to BT

No. o ABO incompabiliy accidens

No. o oher major ransusion reacons

No. ominor ransusion reacons

Moraliy
related to BT

No. o deahs due o BT adverse eecs

No. o deahs due o lack o blood

Qualiy o
transfusion
procedure
(paen les
reviewed)

No. o les reviewed during he hospial ransusion
commiee meeng

No. o les wih bedside vericaon card

No. o les wih pernen ransusion indicaons

No. o les wih correc ransusion monioring orm

Blood sock
managemen

No. o Blood Unis expired

No. o BU discarded due o cold chain ailure

Mean sock end o he week (over 4 or 5 weeks)

No. days o sock (mean sock / monhly consumpon
x 30)
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Appendix 33. Transusion 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 Tpe 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
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Appendix 34. Blood bags

Presenaon

– 150 mL single bag conaining 21 mL o CPDA1 (ancoagulan-preservave soluon)
– 250 mL single bag conaining 35 mL o CPDA1
– 450 mL single bag conaining 63 mL o CPDA1
– 450 mL bag conaining 63 mL o CPDA1, aached o a se o our 100 mL saellie bags ha
do no conain CPDA1 ( called “pena-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 proecve pouch. Follow manuacurer’s
insrucons or maximum shel lie afer opening he aluminium pack.

Inspecon

– Prior o collecon, inspec he bag or any abnormaliy or damage.
– Discard he blood bag i:
• I is damaged (leak, air, ec.).
• I conains a whie precipiae or he ancoagulan soluon is cloudy.
• There is any brown deposi in he ubing.

Sorage

– A room emperaure, proeced rom ligh and reezing.
– Avoid prolonged exposure o emperaure > 40 °C.

Insrucons or use

– Remove blood bag rom is proecve pouch jus beore use.
– Do no remove ancoagulan rom a blood bag.
• Do no le air in a he beginning nor a he end o blood collecon.
• Do no ll parally a blood bag.
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Appendix 36.1. Fridge-ag®2 wih exernal sensor in a
glycol vial

Fridge-ag® 2
wih exernal sensor (PCOLMONITF2B)
in a glycol vial (PCOLMONIEF2)

Descripon

In a rerigeraor or blood sorage, he emperaure daa logger Fridge-ag®2, wih an exernal
sensor placed in a glycol vial, displays he inside emperaure o he rerigeraor wihou
opening he door and records emperaures over he las 30 days. A visual alarm ashes when
he emperaure alls ouside he se range.

The sensor placed in a leak-proo vial o glycol records he emperaure o a viscous liquid
similar o blood. The measured emperaure is hereore insensive o he shor emperaure
variaons o he air when opening he ridge door.

Insallaon

1. Acvaon and setng o dae, me and emperaure in °C orma. This is done by he local
logiscian or biomed engineer.

2. Pre-se o he duraon o lower and upper alarms limis o 15 minues: he alarm will
acvae only afer 15 minues ouside he desired emperaure range.

3. Pre-se o he emperaure 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 rerigeraor or a ches rerigeraor, or on he side o

a vercal blood rerigeraor, a eye level or easy reading.
The reader shouldbe removable inorder obeable odownload he30 lasday emperaures
using he USB cable locaed a he op o he reader.

Use

Place he glycol vial wih he sensor inside he blood rerigeraor a upper baske level, eiher
beween cooled blood bags, or hung beween he upper baskes.

Remarks

– Ensure he glycol vial is no in conacwih any reshly colleced blood (which is no ye ully
rerigeraed) or he rerigeraor sides or is no close o he boom o he rerigeraor.

– The emperaure displayed by he Fridge-ag®2 reader may be dieren rom ha
displayed a he ron boom righ o he rerigeraor by up o 1 °C. The buil-in sensor
o he MB 3000 G is locaed lower and close o he wall o he rerigeraor and displays a
“calculaed” emperaure, no he real emperaure inside he rerigeraor. Take ino accoun
he emperaure displayed by he Fridge-ag®2.
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Appendix 36.2. Freezing indicaor device (Freeze-ag®)

Freeze-ag® is a reezing indicaor placed in every rerigeraor or cold box conaining blood
ha shows i blood kep in he cold chain has been exposed o reezing emperaures.

Insrucons or use

– Beore reading, mainain he Freeze-ag® a a emperaure above 0 °C or a leas 2 minues.

– Read he resul:

The blood was never exposed o a emperaure below 0 °C. = OK

The blood was exposed o a emperaure below 0 °C or
longer han 1 hour.

= ALARM

I he display remains blank, mainain he Freeze-ag® a room emperaure and wai a leas
2 more minues. I he display remains blank, check expiry dae.

– Once he alarm has been acvaed, he device canno be re-used.

Sorage

Freeze-ag® mus no be sored below 4 °C.

Saey measures

The Freeze-ag® conains a lihium baery: do no open or desroy he case o he
Freeze-ag®; do no incinerae.
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Glossary

Alloangen: an angen presen only in some individuals ha promps he generaon o
specic anbodies when inroduced in individuals who do no express his angen.

Alloanbodies: specic anbodies generaed afer he inroducon o an alloangen.

Anbodies:

– Naurally occurring antbodies: are presen in individuals wih no previous exposure o
ransusion or pregnancy. They are IgM class anbodies ha are able o acvae complemen
and hereore lyse red cells in he blood sream. In ransusion, naurally occurring anbodies
reer o an-A and an-B, as well as an-Lewis and an-P. They have agglunang properes
in viro a room emperaure.

– Acquired (or immune) antbodies: are presen in individuals afer exposure o ransusion or
pregnancy. They are IgG class anbodies, usually unable o acvae complemen (previously
described as incomplee anbodies) and hereore rarely cause inravascular haemolysis. To
deec hem, specic laboraory procedures are required, such as incubaon a 37°C, use o
albumin, enzymes, anglobulin and low ionic srengh soluon. Acquired anbodies include
an-Rhesus, an-Kell, an-Duy, an-Kidd and anbodies o oher blood groups sysems
and immune an-A and an-B anbodies.

– Regular antbodies: anbodies ha are consisenly ound in all individuals lacking he
corresponding angen (e.g. naurally occurring an-A and an-B).

– Irregular antbodies: anbodies ha are no consisenly ound in all individuals lacking he
corresponding angen. They are eiher naurally occurring (such as an-Lewis, an-P) or
acquired afer ransusion or pregnancy.

Angen: a oreign subsance ha eners he body and promps an immune response, including
he generaon o specic anbodies.

Bach esng: a laboraory procedure in which one given es is carried ou simulaneously on
several specimens.

Dangerous O donors: groupO donors who carry acquired IgG class an-A and an-B anbodies
o high er ha can induce delayed haemolysis i heir blood is ransused o non-O recipiens.

Fresh whole blood: blood ha has been drawn less han 4 hours prior o use and has no been
rerigeraed. Plaeles and labile clotng acor uncons are ully preserved.

Haemolysins: red cell anbodies causing haemolysis. They usually reer o hyper-immune
an-A and an-B anbodies o dangerous O donors.

Packed red blood cells (PRBC): blood wih a minimum o residual plasma. PRBC are prepared
by cenriugaon (or, i no easible, by sedimenaon or a leas 24 hours).
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Qualied blood uni: a blood donaon
– Wih he correc blood/ancoagulan rao,
– Thahasundergoneall pre-ransusion ess (immuno-haemaological ess andTTImarkers),
– Appropriaely sealed, wih a minimum o 3 segmens on he giving line,
– Is correcly labelled,
– And has been sored a he righ emperaure.
A qualied blood uni is suiable or ransusion. This denion applies also o he componens
issued rom such a donaon.

Window period: he me period beween inecon and he developmen o deecable
markers o inecon.
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