Bleeding, blood products and transfusion reactions

TABLE 1

ESTIMATED FLUID AND BLOOD LOSSES'
Based on Patient’s Initial Presentation

Class | Class Il Class lll Class IV
Blood Loss (mL) Up to 750 750-1500 1500-2000 | >2000
Blood Loss Upto15% | 15%-30% | 30%-40% | >40%
(% Blood Volume)
Pulse Rate <100 >100 >120 >140
Blood Pressure Normal Normal Decreased Decreased
Pulse Pressure Normal or Decreased Decreased Decreased
(mm Hg) increased
Respiratory Rate 14-20 20-30 30-40 >35
Urine Output
(mL/hr) >30 20-30 5-15 Negligible
CNS/Mental Slightly Mildly Anxious, | Confused,
Status anxious anxious confused lethargic
Fluid Replacement | Crystalloid Crystalloid Crystalloid Crystalloid
(3:1 Rule) and blood and blocd

! For a 70-kg man.

The guidelines in Table 1 are based on the ”3-for-1" rule. This rule derives from the empiric
observation that most patients in hemorrhagic shock require as much as 300 mL of electrolyte
solution for each 100 mL of blood loss. Applied blindly, these guidelines can result in excessive
or inadequate fluid administration. For example, a patient with a crush injury to the extremity
may have hypotension out of proportion to his or her blood loss and requires fluids in
excess of the 3:1 guidelines. In contrast, a patient whose ongoing blood loss is being replaced
by blood transfusion requires less than 3:1. The use of bolus therapy with careful monitoring

of the patient’s response can moderate these extremes.
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Figure 1b Example of a transfusion management guideline for major haemorrhage
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Blood products

450 ml blood donation up to 3 x per year
Routine testing for HBV, HIV, HTLV, HCV and syphyllis
Table 2 Red cells in additive solution

A

mean ] 95%C] range
Volume mi 282 + 32 284285 180350
Haemioglobin g per pack 55 + 8 58-50 3572
Haemaiocrit % 57 +3 54.6-55.1
Red cells ml per pack 161 + 25
Plasma ml per pack 17 + 10 435
Anticoagulant CPDAT mi 4
Additive solution SAGM mi 100

Slorage

Up to 35 days at +2°C o +6°C

Compalibility requirement

Muzi be compatible with recipient's ABD (and usually BhD type): page 16

Dosing guide Do=e of 4 mikg (one pack to 70 kg adult) typically raises venous Hb concentration by
about 10 g/l
Paediatric use (page 54)

Administration Use blood administration s=f; complete the infusion within four hours of removal from
controlled temperature storage (page 20)

Viarianis CMV negative (pape 42)
Irradiated {page 42)

Cautions Risks to recipients (page 59)

CPDA = citrate (anticoagulant), phosphate, dextrose and adenine
SAGM = Saline, adenine, glucose and mannitol



Table 3 Platelets

From whole blocd donations: plaieleds from 4 or & donafions constitute an adult therapeutic dose (ATD)
From apheresis: 1 donor collection provides 1 1o 3 adult ATDs

From whole blood mean s 95% Cl range
{pool of 4 donations is 1 adult doss)

Number of donors 4

‘olume mi 30 + 33 37321 250400
Platelets »= 102 (at least 240 = 10%) 0 + 50 129332 180400
Plasma mi 230

Anticoagulant ml i

White calls per unit 0.3 = 10F per pack

From apheresis mean s 95%: Cl range
Number of donors 1

‘iolume mi 213 + 53 206207 160300
Platelets = 102 200 + 45 283201 180400
Plasma mi 180

Anficoagulant mi 35

White cells per unit 0.3 = 10F per pack éﬂ'?

Storage 5 days at 22 + 2°C on a special agitaior rack (may be extended bo 7 days if syslem

iz validaled and in conjunction with bacierial testing)

Compatibility requirement

Prefierably ABOD and RhD identical with patient

Dasing guide For a 70 kg adult, 1 adul dose fypically gives an immediate rise in platelet count of
2040 = 109 ml

Administration Infuse through a standard blood administration set or a platelet infusion set —use a
fresh set when adminisiering each infusion of plaielets

Cautions RhD negative females with potential for childbearing must Be given

RhD negative platelets to avoid ri=k of Rh sensitisation (page 17)

Plazsma in the platelets can cause an ABQ incompatibilify reaction (page 16), TRAL
(page 60 or allergic reaction (page 60)




Table 4 Fresh frozen plasma, SOFFP, MBFFP and cryoprecipitate

Fresh frozen plasma mean sd 95% Cl range
Mumbsr of donors per pack 1
Valume mi 273 17 27721 240300
Plasma ml 220
Anticoagulant ml 50
Fibrinogen o/l 20-50
Filbrinogen mg per pack estim aed 554-1385
Factor VIl ¢ I/l (in > T5% packs) >07 1.03-1.06
(Other coagulation factors variable
(Other plasma proteins « normal plasma
Slorage 2 years &t -30°C
Methylene bioe plasma’
Mumber of donors per pack 1
Valurme mi 232 +18
Flasma ml 220
Anticoagulant ml 50
Factor ¥l ¢ IWfml (in = 5% packs) =07 imj'
Slorage 2 years af -30°C
Sonent-detergent plasma’
MNumber of donors per pack 3502500
Valurme mi 200
Fibrinogen ol 27
Factor VIl ¢ ILVmil (in > T75% packs) »>05
Slorage 1 year at -30C
Compatibility FFP should be ABD compatible to avoid risk of haemolysis cawsed by donor anti A or anti B
FFP does not need to be RhD matched
Desing guide 12-15 mlfkg would typically increase fibrinogen levels by about 1 g/
Administration Iise standard blood administration set
Rapid infusion may increase risk of acute reactions
Cautions Ri=k of volume overload
Rapid infusion may ncrease risk of adverse reaction
Infection risk Pathogen reduction should reduce any risk dug to micro-organisms

Non-UK plasma should reduce risk of vGJD




Blood transfusion reactions
Divided into early (<24 hrs) or late (>24 hrs), immunological or non-immunological

Early (< 24 hrs)
Immunological
Haemolytic transfusion reaction * ABO incompatibility
Febrile non-haemolytic transfusion reaction Host AB vs. donor leucocytes
Urticarial transfusion reaction Host AB vs. plasma proteins (FFP, platelets)
Anaphylactic transfusion reaction* Re-exposure to specific Ag (IgA etc)
Transfusion related lung injury (TRALI)* Donor Ab vs. host leucocytes
Non-immunological
Bacterial contamination * more common with platelets

Fluid overload*
Hypocalcaemia
Hyperkalaemia
Hypothermia
DIC*

Late (> 24 hrs)
Immunological

Delayed haemolytic transfusion reaction Host AB vs. lesser Ag (Rhesus, Kidd etc.)

1-14 days after; fever, jaundice, falling Hb
Graft vs. Host disease* Donor leucocytes vs. host
Post-transfusion purpura Anti-platelet AB — thrombocytopenia 5-9 days

after tranfusion
Non-immunological
Infections HIV 1in 4.5 million donations
HCV  1in 20 million donations
HBV  1in 450,000 donations
Iron overload

* Severe, potentially life-threatening

People who are group A have anti-B antibody in their plasma.
People who are group B have anti-A antibody.
People who are group O have anti-A and anti-B antibodies.

People who are group AB have neither of these antibodies.

Patient's ABO blood group  Patient's plasma contains Red cell units that are compatible

O AntiA+B 0

A Anti B AO

B Anti A BO

AB Neither ABABO



Figure 10 Acute transfusion reactions

Symploms/'signg of acule translusion reacion
S P e e
ing; urticariz; bona, muscla, andyor zhdominal pain;
shortness of brazsh; nausaz; penenlly fasling urmeall; respirabory
disiress
Stop the transfusion and call a doctor
* Woasure bemperatura, pulsa, blood pressure, espiratony rate,
0z saturation
= Check tha idendity of tha racipient with Sa defzils on the unit
a&nd competibility label or tag
Febrile non-hagmolytic
franshigion reaction
* | tamperature rise less than
1.57C, the absarvations am Mild aliergic reaction
sable and tha patien & » Give charheraring 10 mg
nlharwisa well, giva paracatamol showly iv and rastrt the
* flasat musir 4 ?F'%T Reaction involves mild —=b  iancfcion 2t 2 siawer rate and
and observa mara fraqu fever or uicarial rash
b s obsarve mon ireguenthy
ABD incompatibility
e [ Mo
. wn unit and giving 5
* Retum iniact fo blood hank Severe allergic reaction
*+ Commanca iv zalina infusion Yes e Bronchospasm, angioadems,
= Monitor urine output/catheterisa Suspecied ABO abdominal pain, hypotansion
’ :'fm]hr:l#m ! E i patbilty : %ﬂﬁ?ﬂﬁﬂﬂm giving sat
» Give furosamida if urine ousput + Rictumn intact to blood benk
fall=/absant dnnng with all ofhar usedfunusad
& Treal any DIC with approarizta un
blood componemls m * Giva chlopheniramine 10 mg
* |nform hospital transfusion J Elml v .
depariment immediately * Commenca 07
Severe allergic . Giva salbutamol netuliser
reaclion sy * | SVETE HyDOtENGion, give
infection of wnit L
5 * [loZad zample to transfusion
* Slop transfusion izhoratory
» Take down unit and giving set m o T it Tt
* Rofurn intact fo blood bank i- ﬂqurﬂeﬂ tg D.Elm ||'|'|}
dlong with all other usedfunused
units .
» Take binod cultures, rapest ¥e£  Other haemaolytic reac-
blood group‘crossmaciyFBG, E tiontacterial
coagulation soreen, contamination
binchamiztry, unnaly=&
* Monitor uring cutput
* Commanca broad specirum
antibiotics if suspacied bacterial
infectian m
* Commanca oxygen and fluid
gﬁuﬂ haamalological and Aciite TRAL
. v an
inenshe cars advica e lesi * Clinical features of acute LVF
Haized + Discondinue fransiusion
Ruid overioad = it A —— - e
= Give arygan and fsemida pulmonary capillary * Trazt as ARDS — vantilzte if
40-80 mg iv — oy hynoxia indicates




