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OVERVIEW

Blood transfusion is regarded as very safe in the developed world and its
appropriate and timely administration may decrease morbidity in some patients

and indeed be life saving in others. However blood is a human derived product

and its administration to another carries a number of potential risks. It is generally
accepted that blood transfusion should be avoided when a patient does not need

it or when their anaemia can be treated by other means. This audit builds on the
2006 Northern Ireland Regional Transfusion Committee’s (NIRTC) Audit of the
Appropriateness of Transfusion which identified that 85% of transfused patients were

anaemic on admission to hospital.

This audit looks in detail at a large population of transfused adult patients in

14 hospitals across Northern Ireland who were identified as being anaemic on
admission to hospital. Clinical notes were examined to ascertain if an opportunity
existed for haematological optimisation in the period that the patient was known

to healthcare professionals in the 6 months before transfusion. Similar to the 2006
Audit the transfusion episode of each patient was examined and determined to be
appropriate or not. Finally the clinical notes were examined to ascertain the cause
of the presenting anaemia and whether there had been appropriate follow up of the

underlying causative conditions.

The audit report concludes that healthcare professionals had an opportunity in
approximately one in four patients studied to avoid transfusion. This could have
been achieved by proactive correction of anaemia or avoidance of inappropriate
transfusion. Iron deficiency was the most common cause of correctable anaemia on
hospital admission and in many cases there was little attempt to treat it. Patients with
low grade chronic bleeding and malabsorption were identified to be particularly at

risk of iron deficiency anaemia.

On a more positive note there appears to have been a considerable improvement in
clinical practice since the 2006 Audit with a reduction in inappropriate transfusion

from 19% to 6.7% and a reduction in overtransfusion from 29% to 16%.



This report recommends that healthcare professionals in both primary and secondary
care need to be more proactive in their identification and management of anaemia
to prevent avoidable transfusion. At risk groups for iron deficiency are highlighted
and similar to the 2006 Audit it is recommended that all transfusions should be

appropriate and overtransfusion should be avoided.



INTRODUCTION

The NIRTC 2006 Regional Audit was a hospital based audit of the appropriateness
of transfusion which identified that almost one in five transfusions could have been
avoided and 29% of patients were overtransfused. This audit process led to

a significant improvement in transfusion practice across Northern Ireland, as
evidenced by a 15% decrease in the number of red cell units transfused from 2005

to 2008.

The 2006 Audit also identified that over 85% of transfused patients were found to be

anaemic on hospital admission, as defined by the World Health Organisation:

Haemoglobin on admission to hospital (2006 Audit)
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The 2006 Audit was not designed to examine whether anaemia was diagnosed,

investigated or treated correctly prior to transfusion.

Consequently an application was made on behalf of the Northern Ireland Regional
Transfusion Committee to the Regional Multiprofessional Audit Group (now the
Guidelines and Audit Implementation Network - GAIN) to fund a major regional

audit project to assess the current management of anaemia. This was granted.



PROJECT METHODOLOGY

The Regional Transfusion Committee formed a Lead Audit Group for this project.
The 11 Transfusion Chairs within Northern Ireland were invited to be part of

this group or to nominate a representative. Professor Mike Murphy - Professor of
Transfusion Medicine, Oxford joined the group as an external expert to give advice
and guidance at key stages of the audit. Additional skilled members were co-opted
onto the group for guidance. The Lead Audit Group consisted of a multiprofessional

group of medical specialities and transfusion related disciplines.

The Lead Audit Group identified a number of key standards for the audit which were

relevant to a wide range of healthcare professionals:

e Anaemia should be identified when first clinically suspected from suggestive signs
or symptoms of anaemia
World Health Organisation — Worldwide Prevalence of Anaemia and NIRTC Lead
Audit Group consensus

¢ Once anaemia is identified, it should be investigated appropriately by blood tests
and other investigations to determine the cause of the anaemia
British Society Gastroenterology — Guidelines for the management of iron deficient

anaemia and NIRTC Lead Audit Group consensus

* If an underlying deficiency is identified (e.g. iron deficiency), appropriate oral
replacement therapy should be given
NIRTC Regional Appropriateness of Blood Transfusion 2006 Audit and British
Society Gastroenterology — Guidelines for the management of iron deficient

anaemia

* If an iron deficient patient is intolerant of or unable to absorb oral iron therapy,
parenteral therapy should be used
Handbook of Transfusion Medicine and British Society Gastroenterology —

Guidelines for the management of iron deficient anaemia



e Patients should only be transfused as per regional guidelines
NIRTC Regional Appropriateness of Blood Transfusion 2006 Audit Standards and
Guidelines and Audit Implementation Network - Better Use Of Blood In Northern

Ireland

e Patients should not be transfused more than 2.0g/dl above their transfusion
threshold
NIRTC Regional Appropriateness of Blood Transfusion 2006 Audit Standards and
Guidelines and Audit Implementation Network - Better Use Of Blood In Northern

Ireland

e Patients requiring transfusion should be referred to a specialist for investigation
unless it is considered inappropriate to do so
British Society Gastroenterology — Guidelines for the management of iron deficient

anaemia and NIRTC Lead Audit Group consensus



AUDIT DESIGN

Transfused patients in 2007 who were anaemic, as defined by the World Health
Organisation* on admission to hospital were identified. These patients had their
clinical notes examined retrospectively to determine if there was an opportunity to

correct anaemia prior to transfusion

Exclusions
e Children under 16 years.

® Repeated transfusion episodes in the same patient
Audit sampling

The overall numbers of clinical notes to be examined in detail in each hospital was

as follows:

® 120 case notes in the largest (>2000 transfused units per year) user hospitals,

® 40 case notes in the 4 intermediate (4000-7000 transfused units per year) user
hospitals and

e 40 case notes in the 8 smaller (500-2000 transfused units per year) user

hospitals.

All together 800 sets of clinical notes were to be examined with 40 sets considered
the minimum number to be audited to provide meaningful local data. This led to a
bias of auditing a higher proportion of patients transfused in the smaller hospitals.
Consecutive notes were to be audited from the beginning of 2007 forward until the
quota was reached. Every hospital had its own Local Hospital Co-ordinator who was

the Transfusion Chair or their nominated representative.

* Defined as male patients with a haemoglobin of <13g/dl, female patients

<12g/dl and pregnant females lower that 11g/dl



Data collectors and training

The data collectors for each hospital were recruited locally on the advice of

each Transfusion Chair and came from many varied professional backgrounds.
They included staff from haematology, medicine, anaesthesia, haemovigilance,
laboratories and nursing. A full training day was attended by the data collectors so
that they could:

e Understand the objectives of the audit

Read the data form and ask questions

Evaluate the pilot form on selected sets of casenotes

Suggest changes to the audit form

Be provided with feedback on their data extraction and interpretation of data.

Audit form
Extensive consultation, trial and review of the audit proforma was undertaken before

the final version was accepted (see Appendix 1 for audit proformal).

Instruction manual
An instruction manual was sent to all data collectors to aid the selection of cases to

be audited. Master log sheets were also sent out for completion.

Data collection
Data collection took place between June 2008 and April 2009. Forms were checked
by an audit facilitator as they came in for completeness and overall quality of data

collection.

Expert review

All forms were checked independently by two consultant reviewers. When the
expert reviewers were not in complete agreement — the disputed forms were
further examined and an agreed decision was reached. In all cases where it
was considered that transfusion could have been avoided, a final review was

undertaken.



RESULTS AND RECOMMENDATIONS

Fourteen hospitals participated in the audit. All hospitals audited the required
number of case notes apart from one hospital which returned 57 rather than 120

forms. The final sample size was 743 out of the original 800 episodes proposed.

Demographic details
The age distribution of the patients transfused is illustrated:

Age distribution of transfused patients
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The mean age of the patients was 69 years and the median age was 73 years. This
is a similar age distribution to the NIRTC 2006 Audit.

The breakdown of transfused patients by gender showed more audit episodes of
transfused patients who were anaemic on admission to hospital occurred in females
than in males. A preponderance of females amongst transfused patients was also a
finding in the previous NIRTC 2006 Audit.
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Transfused patients by gender

59%
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The profile of haemoglobin concentrations on admission of this preselected group of

patients is illustrated in the diagram below:

Transfused patients - Haemoglobin on hospital admission by gender
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The audit showed that 60% of transfused patients were admitted under a medical

speciality compared to 40% under a surgical speciality.

Transfused patients by speciality

Onocology 2%
Cardiology 2%

ICU 1%
Other 1%

Haemotology 9%

~— Orthopaedics 9%

Medicine 45% — \
Obstetrics & Gynaelogy 4%
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Could transfusion have been avoided?

The audit sought to identify if opportunities had been missed to identify, investigate
and treat anaemia in this group of patients who were subsequently transfused.
Transfusions which did not meet the regionally agreed transfusion thresholds were

also considered avoidable.

Could transfusion have been avoided?

75%

In 25% of the audit sample transfusion could have been avoided; the reasons for are

illustrated in the graph below:

How transfusion may have been avoided
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Inappropriate transfusion

How transfusion may have been avoided

% of patients

Inappropriate Angemia not identified Anaemia identified Anaemia identified &
transfusion before admission but not investigated investigated but not
or treated freated
Category

The inappropriate transfusion rate in the audit was 6.7% based on the regionally
agreed thresholds for transfusion (see Appendix 2). This compares favourably with
the figure of 19% in the NIRTC 2006 Audit.

The distribution of appropriateness of transfusion for different transfusion thresholds

is shown below:

Transfusion by patient category
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Of the 6.7% (50 patients) with inappropriate transfusions 52% (26 patients)
occurred in asymptomatic, stable patients under 65 years of age. 26% (13 patients)
of inappropriate transfusions occurred in patients over 65 years of age with no
cardiac or cerebrovascular disease. Some 70% of patients receiving inappropriate

transfusions in the 2006 Audit were similarly identified in these two categories.

Recommendation 1

Patients should only be considered for transfusion if their haemoglobin
concentration has fallen below their transfusion threshold. Particular attention
should be paid to stable patients without cardiac or cerebrovascular disease who

have lower transfusion thresholds.
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Anaemia not identified before hospital admission
In order to prevent transfusion associated with anaemia clinicians should have a
high index of suspicion for anaemia, especially when risk factors are present. In

3.2% of cases — an obvious opportunity to detect anaemia was clearly missed:

How transfusion may have been avoided
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Failure to check the blood count was a common problem, when patients presented to
either primary care or hospital out-patient clinics with ongoing low grade bleeding

such as menorrhagia, bleeding haemorrhoids or haematuria.
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Some patients with malabsorption syndromes such as those with coeliac disease
were also reviewed in out patient clinics without a blood count being checked until
they became symptomatic and needed urgent transfusion. In almost all of these cases
of chronic low grade bleeding and malabsorption — iron deficiency anaemia had
developed, which if identified and treated earlier could have obviated the need for

transfusion.

Recommendation 2

Healthcare professionals should have a high index of suspicion to check
for correctable anaemia in patients with low grade chronic bleeding and

malabsorption syndromes.

17



Anaemia identified but not investigated or treated before hospital
admission

In this group of patients a healthcare professional checked the blood count but the
low haemoglobin result was not acted upon, to either identify the underlying cause

or instigate corrective treatment. This was the largest group of patients identified
(9.8%) where transfusion could have been avoided.

How transfusion may have been avoided

10.0
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18



This group of patients commonly suffered from chronic low grade bleeding,
malabsorption or nutritional deficiency. There were examples of transfused patients
with bowel cancer presenting at primary care with tiredness, found to be anaemic,
referred to a hospital outpatient clinic, underwent endoscopy with positive diagnosis
and were later admitted for surgery. Over this 6 to 8 week period iron deficiency
anaemia was neither assessed nor treated with iron replacement to potentially avoid
transfusion. Transfused patients with haematuria and menorrhagia had a similar
chronicle of events. There were several examples where patients were followed

up over months prior to surgery when the anaemia was neither appropriately

investigated nor treated.

Transfused medical patients with malabsorption syndromes, inflammatory bowel
disease or nutritional insufficiency frequently had anaemia noted and medical efforts
were primarily focused on correcting the underlying disease without treating the

haematinic deficiency.

Recommendation 3

Anaemia is often the first sign of an underlying disease process which needs
investigation and treatment. Anaemia should be investigated for simple haematinic
deficiencies which can be treated in parallel with the investigation and treatment

of the underlying cause.
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Anaemia identified and investigated but not treated

In the final category of transfused patients the cause of the anaemia had been

investigated but appropriate treatment had not been administered.

How transfusion may have been avoided

% of patients

Inappropriate Angemia not identified Angemia identified Angemia identified &
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Some 5.2% of the patients in the audit were in this category.

There were several reasons why an anaemia already identified and investigated was

not treated. Reasons included failure to prescribe haematinic treatment and patient
non compliance.

Healthcare professionals have a duty of care to anaemic patients with a clear
underlying deficiency to ensure that they receive the appropriate haematinic
medication to treat their anaemia and to avoid transfusion. If the oral route cannot

be used then parenteral therapy should be considered.
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Areas for practice improvement

Opportunity existed within all hospitals and all major admitting specialities to avoid

transfusing patients:
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% of transfused patients

Avoidable transfusion by hospital
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Avoidable transfusion by admitting speciality

Obstetrics
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Surgery

Speciality

Medicine

‘ Haematology

Professionals in primary care also had many opportunities to identify, investigate

and treat patients before their hospital admission and subsequent transfusion.

Education on strategies to prevent avoidable transfusion should be conducted

regionally across all areas of care
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Overtransfusion
Overtransfusion is defined as transfusion to a haemoglobin value more than 2.0g/dl
above a patient’s transfusion threshold for that episode. This was identified in 16 %

of transfused patients:

Occurrence of overtransfusion

16%

. Overtransfused

84%
. Not Overtransfused

This graph below illustrates the extent of overtransfusion:

Rise in haemoglobin above transfusion threshold in overtransfused patients
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Overtransfusion occurred most often following a transfusion of 2 units of red cells,

suggesting that sometimes a single unit transfusion is sufficient.
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Number of units transfused in overtranfused patients
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The relative incidence of overtransfusion was highest in the lower transfusion
threshold groups ranging from 58% in the lowest group, to less than 8% in the
highest threshold group.

Overtranfused by transfusion threshold
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Overtransfusion should be avoided. When deciding on the number of units to
transfuse, consideration should be given to the transfusion threshold of the patient,
the size of the patient and whether or not significant active bleeding is present.

Single unit transfusions may be appropriate in some cases.
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Referral to a specialist for investigation of anaemia

When patients are discovered to have a previously undiagnosed anaemia —
particularly when it is caused by an underlying iron deficiency — they should be
referred to a specialist for investigation of the underlying disease process. This
referral should be clearly documented in the notes or the reason for not doing so

clearly outlined. The breakdown of referral documentation is illustrated below:

Documented referral to specialist for investigation of anaemia
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32% of patients had a specialist referral clearly documented and another 32.5%
had a known cause for the anaemia. In 16.5% of cases - investigations were not
considered to be in the patient’s best interest. In 19% of cases a specialist referral

was not documented in the notes.

Healthcare Professionals should ensure that all patients with unexplained anaemia

are investigated for an underlying cause unless it is not in the patient’s best interest

to do so.

25



DISCUSSION

Limitations of this audit include the fact that patients who were not anaemic on
admission and subsequently transfused were excluded, only one transfusion episode
per patient was audited, considerable case note unavailability interfered with
successive case note auditing in several hospitals and transfusion episodes in the
smaller hospitals were overrepresented — all of which may have introduced some
bias. Also in terms of the overall management of patients with anaemia the audit
only represents a sample of anaemic patients who were subsequently transfused.

It does not consider patients who were found to be anaemic, were appropriately

investigated, treated and not transfused.

While the audit populations in the NIRTC 2006 Audit into the Appropriateness of
Blood Transfusion and the current audit are not the same populations because of the
particular inclusion nature of the audits — they have some demographic similarities
as evidenced by patient age distribution and gender mix. It is noted inappropriate
transfusion has decreased from 19% in the 2006 audit to 6.7% in this current

audit and likewise overtransfusion has decreased from 29% to 16%. This suggests
a considerable improvement in clinical practice since the NIRTC 2006 Audit was
published and further evidence for this is the marked reduction in the number of red

cells issued regionally as illustrated below:

12 Monthly issue of red cells in Northern Ireland
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Red cell issues decreased by over 15% from 2005 to 2008 and this transfusion
index now remains steady between 30 to 31 units per 1000 of the population.

Northern Ireland as a developed healthcare system within the European Union
now has a very restrictive transfusion regime with a transfusion index 15% below
the EU average. However additional improvement is possible and this audit report
marks out scope for further reduction in red cell transfusion by the appropriate
identification, investigation and treatment of anaemia before transfusion is

necessary.

The detailed action plan on the following pages provides a framework for doing this.
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ACTION PLAN

Statement of intent

“It is a duty of care for healthcare professionals to have an awareness of anaemia

and its investigation and management in their patients to avoid transfusion and its

possible complications”

28

The results of the audit should be widely distributed to all Trusts and healthcare
professionals

Action: NI Regional Transfusion Committee and Lead Audit Group

An educational presentation of this audit should be made available to all Hospital
Transfusion Committees and Haemovigilance Practitioners

Action: NI Regional Transfusion Committee and Lead Audit Group

A regional education study day on anaemia should be organised to highlight the
issues in this audit

Action: NI Regional Transfusion Committee

The investigation and treatment of anaemia should be part of the training of
Healthcare Professionals.

Actions: Trusts, Hospital Transfusion Committees, Haemovigilance Practitioners and
Medical Educators.

Healthcare professionals should have increased awareness of iron deficiency

anaemia in at risk patient groups such as patients with bowel cancer, haematuria,
menorrhagia, inflammatory bowel disease and those with nutritional deficiencies.
Action: NI Regional Transfusion Committee, Haemovigilance Practitioners, Hospital

Transfusion Committees



A regional pathway for the initial investigation and treatment of anaemia should
be developed and made available to all healthcare professionals

Action: NI Regional Transfusion Committee

In cases of iron deficiency — Usually patients should be treated with a trial of oral
iron initially and reviewed after 3 weeks to check for response. When there is no
response which may be due to intolerance or poor compliance — parenteral iron
should be considered

Action: All healthcare professionals

Trusts should ensure that that there are adequate arrangements for the pre-
operative assessment of patients. For planned surgery, the arrangements for pre-
operative assessment should permit the diagnosis and correction of anaemia in
advance of surgery and optimisation of haemostatic function peri-operatively.

Actions: Trusts and Pre-assessment Clinics

Trusts should ensure the 2009 GAIN Guidelines for Blood Transfusion Practice are
implemented and monitored.

Actions: Trusts, Hospital Transfusion Committees and Haemovigilance Practitioners
Trusts should regularly audit avoidable transfusion to promote improvement in

practice

Actions: Trusts, Hospital Transfusion Committees and Haemovigilance Practitioners
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APPENDIX 1

NIRTC 2007 PRE TRANSFUSION ANAEMIA AUDIT PROFORMA
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Primary Care / Initial Presentation

1. When did putient first present 1o healthcare with 3 history relating 1o the current admission /
transfusion episode? (Dute fram referral letter etc)
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Summary of Pre Hospital Diagnosis
21, What was the diagnosed cause of the anaemia before the patient was admitied 1o hospital

Iron deficiency wnaemin 8
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Active Bleeding O

=
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2%, What was the fimal in hospital dingnosis of the ansemin leading 1o transfusion
{Check moves ! divcharge notes to see i different 1o the pre hospitel diagnosis)

Iron deficiency ansemia L] Mot Investigated 0
Anaemia of chronic disease L investigated but wiknown 0
Megalobalstic Ansemia L W e
Hisemolyiic Angemia (.
Active Bleeding O
Surgery -
20 What was the range of the Haemoglobin while patient vwas in hospital priot to transfusion
Highest to lawest reswdts from lab comprier-notes I . o

widl
30 What was the MCV mnge during thistime (1 w0 (I
1. Additional corrections for anaemia in hospital (tick alf aved)

None O Other fist belons
Ol ik =) Viamin By [ e
LY, Iren L] Folic Acid &
Vitamin € B Emhropoietin:® [ eieeeeians

32, Who decided that the patient was io have the blood transfusion? ] Unknown
Identify ihe most senlor person involved in this decision from the documented nates

Speciality: (IFKROWN) .. v.vvcueesiosncniinnre Grade of GOCtOr: (ITKROWN) ...ccv.scovereienneriinns
33, Date of documened decision:
This i thue aleare for thhee mores shar there - [ Unknown
wiat o dheeiafon made to give Mood Day  Month Year
34, Documented reason for transfusion request — (From Noten) ) e
Documented
Anaemin o Bleeding O
Symplomatie L R M NI s
35, Pasients Transfusion Threshold OO gl
Based or NIRTC gaichelines
36 Pre-transiision haemoglobin: O |

Thix shunalal be the haremoglobin immediaiely for clasent) prior T the patient being framfused - if nof
docirmerited von men seed to wie fab compiver, For oufpanients wee e siosd recond pee-trinafision
hamglabin et

7. Date of this haemaoghobin result Ooyao
e of above renlr Day  Month Year

38, Was this an appropriste transfusion? ves [ nol]
Based on NIRTC thresholds

39, How many units were transfused within a 24 hour period following this episode? 1| units
O contprertibiliny fornr o futed balarce sheer. AN Slood transfusions before the met hoemoglobin check or
withi @ 24 urir period after starsimg that transfiston i the haemoglebin is not checked i fo be regarded a
e pisde




40, Patien’s haemoglobin afler this wansfusion: 10 gidi
First Iraemeglobin done afier tranyfesion

41, Date of this hasmoglobin result COoyOO0O
Duy  Monih Year

42, Dnd the haemoglobin afier transfusion suggest an overtrnsfusion?
fi.e. move than g/l above the Transfurion Threshold in @, 342 Yes L Nol_J

43. Total number of units transfused on this admission Units

44, Medicines on discharge

Iron =

Vitamin B12 =

Folic ucid O

Not Known =

Nol Discharged 0
45, Haemoglobin at dischargze el jedirest resulr v divetuege dated
46, Date of discharge ' ..

Day Motk Year

47, Was there either o refierral 10 0 specialist for full investigation of anaemia { e.g. to a specialist Gl
physician / surgeon ! haematologist) or were nvestigations carmied out locally as per is per best
practice

(I wnsnre - see best practice guidseree with instructizs

Yes - referral documented in notes a
Mo indication fobviews sewrce of angemia identified) =]
Mo referral or investigations ongoing or carried oul O
Referral appears not to be in clinical interests of the patient ||
feege. din sime severe chromic! teeming divease stbes)




5. Summary of Investigations and treatment:
Frowm Infarmation you hrve filled in already on pages o 7 = (I s as many of the 3 columns below thurt yow con

GPorA&E Out Patient Reviews Hospital
Sean by Above [ Yas [ Mo ] | Yes | Mo ] [ Yos i/ No ]
I no gota If no golo
1t CORATH —> PEEE COMIMTI —meeme
FBC Check [ Yes [ No FEL Yes [ No ] 1 Yas [ No ]
Patient known to be Anaemic at this l Yes [No ] | _ Yes{No ] [ YesiMNo |
time from either history or results I no Io above if no fo above
go to next column ——>  go to next column ——>
Cause of Anaemia Investigated Yes | No Yes | No Yes !/ No
Diagnosis Already Known Yes [ No Yes ! Mo Yes ! No
No Investigations Yas / No Yas /[ Na Yas/ No
Biood Investigations Yos [ No Yes | No Yos / No
Specialist Referral Yes [ Mo Yes [ Mo Yes / No
Cause of Anaemia Diagnosed Yes | No Yes | No Yes | No
Diagnosis Already Known Yes [ No Yes [ Mo Yes /No
Diagnosks made (if nene write None)
Anaemia Appropriately Treated | Yes [ No | 1| Yes [ No | | vesime |
{by Treatments giver)

49, In your opinion could transfusion hive been avoided in this patient

Clansidler buth berter optimisation and mveidance of inappropriate transfision ves [ no )
If no go to . 51
50, Explain how you feel trnsfusion may have been avoided:
Inappropriste Transfusion O
Ansemia not identified before admission [
Anaemia identificd but not adequaiely investigated {or treated) O
Anaemia identified and investigated but not adequately treated O

Other

1111111111111111111111 D T R T T )

51, Comments/Discrepancies Noted:
Pleaie roverd befow any discreparicies / incidents noted during dita collecrion Le. incarrect resalts recorded i
moves o acted igos, resalty availalble Bl mor acted upan, midiple romgfusions with correcrable coue et
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APPENDIX 2

Stable Patients Transfusion Threshold
< 65 years old with no cardiovascular Usually only consider
or cerebrovascular problems. transfusion when Hb < 7g/dl
> 65 years old with no cardiovascular Usually only consider
or cerebrovascular problems. transfusion when Hb < 8g/dl
Known cardiovascular or cerebrovascular Usually only consider
history (previous myocardial infarction, transfusion when Hb < 9g/dl

angina, hypertension, heart failure, peripheral
vascular disease pulmonary oedema).

Patients with symptoms due to anaemia
Unstable patients bleeding heavily

Impaired marrow function Transfusion Threshold
Symptoms (dyspnoea, angina, palpitations, Consider transfusion
tachycardia, orthostatic hypotension, when Hb < 10g/dl

syncope) likely to be due to the anaemia.
Note - Tiredness alone is not an appropriate symptom for transfusion

Documented/obvious evidence of ongoing Consider transfusion
significant bleeding at time of transfusion when Hb < 10g/dl
causing symptoms as above or bleeding

more than 500ml per hour and not stopping.

Current or recent (within 3 months) Consider transfusion
marrow failure or chemotherapy or when Hb < 10g/dl
radiotherapy.
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