
18 Casualty Surgeons' Association. Accidett and einergencs' departmiepnt handbook.
Loughborough: 3M Healthcare Ltd, 1990.

19 Dean AG, Dean JA, Burton AH, Dicker RC. Epi Iisfo I ersiot 5: a word
processing, database anid statistics progrant for epidemiology ont nticroconputer.
Stone Mountain, Georgia: USD Incorporated, 1990.

20 Williams E, Pottle B. The ups and downs of accident and emergency.
Nursinig Times 1989;85(47):60-4.

21 Butcher B, Elliott D. A samnplintg errors nanual. London: OPCS/HMSO, 1990.
22 National Audit Office. NHS accidehit atnd emergency departmnents int England.

London: H.MSO, 1992.

23 United Kingdom Central Council for Nursing, Midwifery and Health Visiting.
Tlhe scope of professional practice. London: United Kingdom Central Council,
1992.

24 United Kingdom Central Council for Nursing, Midwifery and Health Visiting.
Code of professionial conduct. 3rd ed. London: United Kingdom Central
Council, 1992.

25 Department of Health. The extended role of the nurse/scope of professionIal
practice. London: Department of Health, 1992. (PLJCNO (92) 4.)

(Accepted 14 October 1992,)

Regional transfusion centre preoperative autologous blood donation
programme: the first two years

Martin R Howard, Catherine E Chapman, Judith A Dunstan, Christine Mitchell, Huw L Lloyd

Northern Region Blood
Transfusion Centre,
Newcastle upon Tyne
Martin R Howard, senior
registrar in haematology
Catherine E Chapman, senior
registrar in transfusion
medicine
Judith A Dunstan, clinical
assistant to autologous
transfusion programmie
Christine Mitchell,
laboratory services clerical
manager
Huw L Lloyd, director and
general nmanager

Correspondence to:
Dr M R Howard,
Department of
Haematology, Royal
Victoria Infirmary,
Newcastle upon Tyne,
Tyne and Wear NE I 4LP.

BMJ 1992;305:1470-3

Abstract
Objective-To assess the efficacy of a regional

autologous blood donation programme.
Design-Clinical and laboratory data were

collected and stored prospectively. Transfusion
data were collected retrospectively from hospital
blood bank records.
Setting-Northern Region Blood Transfusion

Service and 14 hospitals within the Northern
Regional Health Authority.
Subjects-505 patients referred for autologous

blood donation before elective surgery.
Main outcome measures-Patient eligibility,

adverse events from donation, autologous blood
units provided, and autologous and allogeneic blood
units transfused within 10 days ofoperation.
Results-Of 505 patients referred, 354 donated at

least one unit. 78 of 151 referred patients who did not
donate were excluded at the autologous clinic,
mostly because of anaemia or ischaemic heart
disease. In 73 cases the patient, general practitioner,
or hospital consultant decided against donation. 363
autologous procedures were undertaken. In 213
(59%) cases all requested units were provided. The
most common reasons for incomplete provision
were late referral or anaemia. Adverse events
accompanied 24 of 928 donations (2.6%). Transfu-
sion data were obtained for 357 of the 363 pro-
cedures. 281 donors were transfused; autologous
blood only was given to 225, autologous and
allogeneic blood was given to 52, and allogeneic
blood only was given to four. 648 of 902 (72%) units
of autologous blood were transfused. Complete pro-
vision of requested autologous units was followed
by allogeneic transfusion in 12 of 208 procedures
(58%). Incomplete provision was followed by
allogeneic transfusion in 44 of 149 procedures (30%).
Conclusions-This study shows the feasibility of a

regional autologous transfusion programme.
Autologous donors only infrequently received
allogeneic transfusion. Patients should be appro-
priately selected and referred early.

Introduction
Autologous blood provides an alternative to blood

from volunteer donors for patients undergoing elective
surgical procedures. Although autologous transfusion
has been practised intermittently for 100 years, there
has recently been increased interest in the procedure.
This has arisen partly from a heightened public
awareness of the infective risk of blood transfusion and
partly from the increasing demand for blood from
volunteer donors. Potential advantages of autologous
transfusion include the avoidance of blood transmitted
infection, alloimmunisation, and transfusion related
lung injury.

There is a small but definite risk of acquiring
infection from transfused allogeneic blood. Dodd
suggested that about three in 10 000 blood recipients in
the United States contract serious or fatal transfusion
transmitted infection.' Estimates of the risk of HIV
transmission by transfusion in the United States range
from one in 225 000 per unit transfused2 to one
in 60000.34 We have estimated the risk of HIV-1
transmission by allogeneic blood in the United
Kingdom using Hickman's modification of a formula
proposed by Ward et al.56 Using known incidences of
HIV-1 antibody positivity between 1985 and 1991 of
0-004%/o in first time donors and 0-001% in repeat
donors,7 we estimate the risk of HIV-1 transmission
in the United Kingdom as one in 300 000 per unit
transfused.

Hepatitis B remains a transfusion risk despite donor
screening, but the annual number of acute cases in
England and Wales is fairly small. On average 10 cases
of acute hepatitis B in which patients had a recorded
history of transfusion (with or without surgery) in the
United Kingdom in the six months preceding diag-
nosis were reported to the Public Health Laboratory
Service Communicable Disease Surveillance Centre
each year between 1985 and 1990. This excludes
patients known to have surgically acquired infection
( Heptonstall, personal communication). Donahue
et al reported a risk of acquiring post-transfusion
hepatitis C of one per 3000 units transfused in the
United States.8 The assay used for screening donations
for hepatitis C antibody in their study has already been
routinely replaced in Britain and the United States by a
more sensitive assay, which is likely to further reduce
this risk.

Approximately 0/3% of routine blood donors have
unexpected red cell alloantibodies.9 Such antibodies
usually arise after allogeneic transfusion or pregnancy
and may complicate future transfusion. Transfusion
related lung injury is a life threatening complication
of allogeneic transfusion which may be avoided by
autologous transfusion.'0
We report the first two years' experience of a

preoperative autologous blood donation programme in
a regional transfusion centre in the United Kindgom.
We examine factors which prevented or limited pro-
vision of autologous blood and assess the incidence of
subsequent autologous and allogeneic transfusions in
autologous donors.

Patients and methods
The autologous blood donation programme was

open to patients in the Northem Regional Health
Authority who were waiting for a surgical procedure
for which blood would usually be cross matched. Pro-
gramme documentation was distributed to hospitals
within the region. Hospitals within 40 miles (65 km)
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of the regional transfusion centre were particularly
targeted. Patients were referred by surgeons using
programme request forms. General practitioner
requests were made in collaboration with the referring
surgeon.

Patients were eligible for the study if they were
considered sufficiently fit to donate blood on more than
one occasion. There was no upper age limit. We
excluded patients taking angiotensin converting
enzyme inhibitors or with any of the following condi-
tions: bacterial infection; unstable angina; angina at
rest; severe hypertension; cardiac failure; myocardial
infarction within the previous six months; anaemia
(haemoglobin concentration < 110 g/l at the first visit
or < 100 g/l at subsequent visits); aortic stenosis;
symptomatic cardiac arrhythmia; severe left main stem
coronary artery disease; transient ischaemic attacks;
cerebrovascular accident; and severe chronic obstruc-
tive airways disease. All exclusions were listed on
request forms. Entry of children aged less than 10 years
was discouraged.

Assessment at the first visit included a medical
history and measurements of blood pressure, pulse
rate, and haemoglobin concentration. Fully informed,
written consent was obtained for venesection and HIV
testing. Patients were assessed and bled either at the
regional transfusion centre or at the referring hospital
by a team from the transfusion centre. Patients had
venesection at one to two week intervals. The first unit
of blood was collected not more than 34 days and the
last unit not less than five days before surgery. Blood
(mean 450 (range 405-495) ml from adults over
48 kg) was collected into citrate phosphate dextrose
adenosine formula 1 (CPD-A1) anticoagulant solution
(Fenwal, Baxter); 250 ml blood packs (Paedipack,
Baxter) were used for children. Patients who were
taking (3 blockers had venesection with isovolaemic
fluid replacement (sodium chloride (099% wt/vol)
500 ml). Oral ferrous sulphate 200 mg three times daily
was given from one week before venesection until
hospital admission.

Donations were screened and stored at the regional
transfusion centre. Each was screened for antibodies to
HIV-1, HIV-2, hepatitis C virus (from April 1991),
reactivity in the Venereal Disease Research Laboratory
test, hepatitis B surface antigen, and irregular red cell
antibodies. Blood was sent from the regional trans-
fusion centre to the hospital blood bank at least 24
hours before surgery. Unused blood was returned to
the regional transfusion centre for destruction.

Clinical information was collected at entry and at
venesection. Details of perioperative transfusion of
autologous and allogeneic blood were obtained retro-
spectively from hospital blood bank records or from
hospital case notes. The quantities of autologous or
allogeneic blood, or both, issued from the hospital
blood bank for each patient within 10 days of operation
were recorded.

Statistical methods and defi-nitions-Data were
analysed by x) test with one degree of freedom and
Yates's correction. "Autologous donation" was a single
unit of blood reserved for subsequent transfusion into
the donor. "Autologous procedure" was a series of
autologous donations. "Allogeneic blood transfusion"
was blood donated by one individual and transfused
into another.

Results
Between 1 December 1989 and 30 November 1991,

514 requests for autologous donation were received in
respect of 505 patients from 14 hospitals in the
Northern Regional Health Authority. Of the 354
patients who were accepted, nine donated blood for
two surgical operations on different occasions. Thus

363 autologous procedures with donation of one to four
units of blood were performed.
A total of 151 referred patients did not donate (table

I). In 73 cases the patient, general practitioner, or
referring consultant decided against autologous
donation before the patient attended the autologous
clinic. Seventy eight patients were excluded by the
transfusion centre medical officer, most commonly
because of anaemia or ischaemic heart disease.
Of the 363 autologous procedures, 116 (32%) were

performed in male patients and 247 (68%) in females.
The median age was 59 years 1 month (range 10 years
10 months to 84 years 3 months). Table II shows the
age distribution. The indications for entry into the
programme are detailed in table III. In 245 (67%) of
363 procedures patients were taking medication which
would have precluded voluntary allogeneic donation.

Collection of autologous blood-A total of 928 units of
blood were collected (mean 2-6 units per procedure);
1135 autologous units had been requested (mean 3-1
units per procedure). Sixteen units were unsuitable for
use (volume less than 405 ml (six cases), volume greater
than 495 ml (one); time expired (six), processing error
(three)). Thus 912 units (mean 2-5 units per pro-
cedure) were provided. The regional transfusion
centre supplied 224 876 units of allogeneic blood
during the study, so that the autologous programme

TABLE i-Analysis of 151 patients referred for autologous donation of
blood who did not donate

Reason No of patients

Failuire to attend autologotis clinic after referral (n = 73)

Patient's decision:
Not fit 6
Not interested 16
Social 7
No reason given 21

General practitioner's decision:
Not appropriate 5

Hospital's decision:
Condition deteriorated I
Changed operation date 9
Intercurrent illness 8

Rejection by medical officer atfirst visit (n 78)

Anaemia 20
Ischaemic heart disease 17
Hypertension 10
Other cardiac disease 4
Bacterial infection 6
Multiple symptoms 6
Poor venous access 6
Respiratory disease 4
Weight less than 48 kg (and 250 ml pack not available) 3
Cerebrovascular disease I
Psychological

TABLE II-Adverse events associated with donation analysed accord-
ing to age (363 autologous procedures)

Adverse events

Male/
Age (years) No Mild Moderate Severe Total % female

s20 3 0 0 0 0 0 0
21-40 60 2 3 0 5 8 1/4
41-60 134 3 2 0 5 4 2/3
61-80 157 8 3 1 12 8 4/8

> 80 9 1 1 0 2 22 1/1

TABLE III-Autologous procedures (n=363) analysed by type of
elective surgery

Autologous Autologous
blood requested blood provided

No of Total No Total No
Operation procedures of units Mean ofunits Mean

Hip replacement 153 608 (4 0) 451 (2 9)
Knee replacement 70 210 (3-0) 169 (2 4)
Otherorthopaedic 18 62 (3 4) 56 (3 1)
Hysterectomy 80 161 (2-0) 149 (1 9)
General surgery 23 59 (2 6) 52 (2 3)
Cosmetic surgery 13 26 (2 0) 23 (1-8)
Urological surgery 4 10 (2-5) 10 (2 5)
Bonemarrowdonation 2 2 (1 0) 2 (1 0)

BMJ VOLUME 305 12 DECEMBER 1992 11471

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.305.6867.1470 on 12 D
ecem

ber 1992. D
ow

nloaded from
 

http://www.bmj.com/


therefore supplied 0/4% of all red cell units. The
request for autologous blood was fully met in 213
(59%) of the 363 procedures. Table IV lists the reasons
for incomplete collection. The most common reasons
were late referral allowing inadequate time for collec-
tion, anaemia, intercurrent illness, and side effects
from donation. Table III shows the amount of auto-
logous blood requested and provided for various
operations. The mean shortfall of provision compared
with request was one unit for hip arthroplasty but less
for other operations.

Results of laboratory testing-All donations were
negative for hepatitis B surface antigen, reactivity in
the Venereal Disease Research Laboratory test, and
antibodies to HIV-1, HIV-2, and hepatitis C. Irregular
blood group antibodies were detected in five patients-
anti-Kell (one), anti-Lan (one), anti-D (three).

Adverse events-Adverse events occurred in associa-
tion with 24 of928 donations (26/6%). In one autologous
procedure adverse events accompanied two donations.
Thus adverse events occurred during 23 of the 363
procedures (6.3%). Twenty patients who were
receiving P3 blocking drugs underwent uneventful
isovolaemic donation. In 14 procedures adverse events
were mild; symptoms and signs were transitory and
limited to pallor, sweating, nausea, faintness, and
tachycardia. In nine procedures events were moderate

bradycardia, hypotension, or momentary loss of
consciousness. A single event was classified as severe.
An 80 year old man with a history of myocardial
infarction had a worsening of angina after the second of
two uneventful isovolaemic donations. Table II shows
the patients' ages and frequency of adverse events.
Adverse events occurred less frequently in patients
aged 60 or under (10 of 197) compared with those aged
over 60 (14 of 166), but this difference was not
significant (X2=1 146; p=028). Two children aged 10
and 12 years donated uneventfully.

Transfusion-Transfusion information was obtained
in 357 procedures (tables V, VI). Two hundred and
eighty one autologous procedures were followed by
transfusion. Of 902 units of autologous blood that were

TABLE tv-Reasons for inconmplete collection of reqluested auitologouis
blood in 150 autologous procedures

Reason for incomplete collection No (%>0) of procedures

Insufficient time 53 (35)
Low haemoglobin concentration 40 (27)
Upper respiratorv tract infection 19 (13)
Other intercurrent illness 15 (10)
Side effects from donation 15 (10)
Failure to attend appointments 3 (2)
Poor venous access 2 (1)
New diseasc history 2 (1)
Psychological I(1)

TABLE v-Blood transfusion after 363 auitologous procedures

Nature of transfusion No (`) of procedures

Autologous only 225 (62)
Autologous and allogencic 52 (14)
No transfusion 76 (21)
No information 6 (2)
Allogeneic only 4 (1)

T1ABILE vi-Blood transfusion according to type ofsuirgery

No Autologous Autologous Allogeneic
Operation No transfusion only and allogeneic only

Hip replacement 152 6 116 27 3
Knee replacement 69 5 48 16 0
Other orthopaedic 18 3 1 0 5 0
Hysterectomy 80 47 32 0 1
General surgerv 20 6 10 4 0
Costmetic surgery 13 7 6 0 0
Urological surgery 4 2 2 0 0
Bone marrow donation 1 0 1 0 0

Total 357 76 225 52 4

provided, 648 (72%) were transfused. Transfusion
requirements were fully met with autologous blood in
225 of the 281 patients (80%) who were transfused.
Four autologous donors were transfused only with
allogeneic blood in error. Complete provision of the
requested quantity of autologous blood was associated
with a very low incidence of allogeneic blood trans-
fusion (12 of 208 procedures; 588%). The incidence of
allogeneic blood transfusion was higher when the
amount of autologous blood provided was less than
that requested (44 of 149 procedures (29.5%); X2=
35-28, p<O00001). Allogeneic blood was transfused
after 12 of 53 autologous procedures (23%) in which
late referral had caused a shortfall in the provision of
autologous blood.

Discussion
This programme allowed many patients having

elective surgery to avoid transfusion with allogeneic
blood. Most participating patients completely avoided
allogeneic blood transfusion, and others received less
allogeneic blood because autologous blood met part of
their transfusion requirement. For these patients the
small risk of infection or immunisation associated with
allogeneic blood transfusion was reduced. The main
objective of the programme was therefore achieved.

Eligibility criteria for autologous blood donation
have been extensively debated, and several guidelines
have been published."'- Our criteria may seem
stringent when it is considered that all the patients
were awaiting general anaesthesia and surgery. How-
ever, the avoidance of risk of allogeneic transfusion
must be balanced against the risk of donation. In a
patient with severe cardiovascular disease the risk of a
hypotensive episode during donation may be judged to
outweigh any benefit. The low incidence of adverse
events in this and other series'4 's suggests that the risk
of autologous donation is small. The slight excess of
side effects from donation seen in older patients was
not statistically significant and not associated with
serious consequences. Other reports suggest that
elderly people may be bled safely.' 6-'
Although elderly patients seem well able to tolerate

autologous donation, younger patients have more to
gain as they have longer to reap the consequences of
transfusion transmitted infection. Referral for auto-
logous donation is dependent on hospital clinicians
rather than transfusion centre staff, but we think that
including a greater proportion of younger adults is
logical. Children require special consideration as
venesection may be difficult and increase apprehension
associated with subsequent surgery.

Patients who donated the full requested quantity of
blood subsequently received less allogeneic blood.
Main causes of incomplete donation were late referral
and anaemia. Late referral may be reduced by more
effective communication between the programme
organisers and referring clinicians. Anaemia is a more
refractory problem. Erythropoietin has been used to
enhance haemoglobin recovery during autologous pro-
cedures but experience is currently limited to small
studies.'9-' Reducing the number of referred ineligible
patients would benefit both the patients concemed and
the service. The significant rate of non-attendance by
patients suggests the need for improved patient
counselling before entry into the programme.
An advantage of autologous transfusion is reduced

demand for limited supplies of allogeneic blood. The
impact of the autologous programme on the regional
blood supply during the study was modest; it provided
0.4% of the blood issued by the Northem Region
Blood Transfusion Service. It has been estimated that
autologous blood could provide up to 10% of all blood
requirements.22
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Autologous transfusion does not provide a cheaper
alternative to transfusion of allogeneic blood. The cost
of producing a unit of autologous blood in our centre
is currently about twice the cost of an equivalent
allogeneic unit. This difference is due to the staffing
and transport costs of the autologous clinics, which are
located at several hospitals within the region to allow
easy access for patients. If the programme were to
expand, allowing venesection of more donors at each
clinic, the collection cost per unit would fall.
Unused autologous units were not made available for

any other recipient. Most of our autologous donors
were taking drugs which would make their blood
donation unacceptable for allogeneic use. Also, most
autologous units were transfused, those not transfused
being held for potential autologous use until expiry
or patient discharge. Thus very few units would
ultimately be suitable for crossover and procedures for
their retrieval are not justified.
We have shown the feasibility of a regional auto-

logous donation programme coordinated by a blood
transfusion centre. Main factors which prevented
autologous donation were failure to attend the clinic,
anaemia, and cardiovascular disease. The main factors
which restricted the provision of blood by those who
donated were late referral and post-donation anaemia.
The aim of avoiding allogeneic blood transfusion was
achieved by most patients who donated blood.
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hospital blood banks; and Mr D Robinson, of Conway
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Heterosexual transmission of
hepatitis C virus in family groups
without risk factors

GM Peano, LM Fenoglio, G Menardi, R Balbo,
D Marenchino, S Fenoglio

Alter et al reported finding antibodies to hepatitis C
virus (anti-HCV) in most patients with post-transfusion
non-A non-B hepatitis.' Similar findings have been
recorded in patients having haemodialysis and in
drug misusers. Furthermore, hepatitis C virus may
also be detected in patients with chronic liver disease,
hepatocellular carcinoma, and chronic alcoholism who
have no history of blood transfusions, and variable
rates of infection have been recorded in healthy blood
donors. We may therefore surmise that risk factors
other than direct blood transmission exist. Hepatitis C
virus may be transmitted by sexual intercourse.23
Other studies, however, have failed to confirm this or
shown that it occurs only rarely.45
Many of these studies were carried out on hetero-

geneous groups (homosexuals, drug misusers,
haemophilic patients, family groups, etc), so that we
still lack conclusive results. We report the role of
heterosexual activity and of household contacts in the
spread of hepatitis C virus as determined by studying

viral markers in partners and other family members of
anti-HCV positive blood donors without known risk
factors.

Subjects, methods, and results
Eighty six blood donors (49 men) were evaluated

based on the following criteria: presence of anti-HCV;
absence of hepatitis B surface antigen and anti-HIV;
no history of drug abuse; in a stable heterosexual
relationship (range eight months to 40 years). The
subjects were studied in two groups, group 1 being
separated into subgroups la and lb. Subgroup la
comprised 29 cases (16 men) ofhepatitis C virus related
chronic hepatitis confirmed histologically or from a
history of increased serum alanine aminotransferase
values (above 60 IUll) for more than six months.
Subgroup lb comprised 14 subjects (eight men)
with a chance finding of abnormal serum alanine
aminotransferase activity in the absence of evidence of
liver disease. Group 2 comprised 43 subjects (25 men)
without a clinical history of liver disease or enzyme
abnormality. Sixty eight randomly selected anti-HCV
negative blood donors (40 men) served as controls
(group 3). Other criteria for selection as controls were
as in groups 1 and 2.
Blood donors' partners (n= 154; 65 men), who were

negative for HIV, had no history of drug abuse or other
known risk factors, and engaged only in heterosexual
activity, were accepted after accurate history taking
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