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Use of serum from patients with polycythaemia or

haemochromatosis for laboratory external quality
assurance exercises

J I 0 Craig, P L Yap, C Green, A Stewart, A Ellis, J Seth

Abstract
Some External Quality Assessment
Schemes (EQAS) require large volumes
of human serum. During a one year
period, 595 units of blood were obtained
from 87 patients with haemochromatosis
and polycythaemia, who underwent
therapeutic venesection at the Edin-
burgh and South East Scotland Blood
Transfusion Service. Serum from 59% of
these donations was used in the EQAS
for peptide hormones and related sub-
stances. The cost of the serum collection
was £109/litre, but was only £33/litre of
serum if the cost of the actual venesec-
tion was excluded. Results from tests on
the sera were satisfactory in a variety of
immunoassays for several different hor-
mones.
EQA schemes with requirements for

large volumes of serum should consider
therapeutic venesection as a cost effective
means of obtaining serum.
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In the United Kingdom several External
Quality Assessment Schemes (EQAS) have
been organised to assess objectively assay
results from hospital laboratories, and to
evaluate interlaboratory comparability with
the aim of improving analytical performance
and patient care.' Human serum is required
for some schemes and major difficulties are

encountered in obtaining the large volumes
required.
Repeated venesection of patients who have

polycythaemia or haemochromatosis is part of
standard management. We therefore inves-
tigated the use of serum removed during the
venesection of these patients for EQAS.

Methods
All patients referred for therapeutic venesec-
tion to the Blood Transfusion Service from
haematology and gastroenterology clinics at
the Royal Infirmary of Edinburgh (a 1000 bed

hospital) during April 1989 were included in
the study. Patients with haemochromatosis
underwent venesection weekly until the serum
ferritin concentration reached 50 jg/l and
thereafter at three to four monthly intervals as
required to keep the serum ferritin concentra-
tion below this level. Patients with polycyth-
aemia underwent venesection every one to two
weeks to a target haemoglobin of 12-13 g/dl,
according to their clinical condition.

Consent was obtained for use of the
patient's blood or its components and for
routine laboratory testing (including testing
for human immunodeficiency virus antibodies
and hepatitis B surface antigen). Venesection
was performed by trained nursing staff at the
Edinburgh and South East Scotland Blood
Transfusion Service in an outpatient clinic,
the blood being collected into a double blood
pack unit without anticoagulants (Fenwall,
Travenol Laboratories, Norfolk, England).
The blood was then centrifuged and the
serum separated, pooled, and stored at -20°C
until despatch to the laboratory organising the
EQAS for peptide hormones and related
substances. On receipt, aliquots were removed
for determination of endogenous hormone
concentrations and the remainder refrozen
after the addition of sodium azide (0-1%).
Pooled sera prepared from donations selected
by hormone concentration were passed
through a 0-2 pm filter and dispersed in non-
sterile plastic tubes. Aliquots were then
refrozen at -20°C, pending distribution at
room temperature, to laboratories by first class
mail. In some EQAS pools international stan-
dards or serum with high concentrations of
endogenous hormones were added to give
more clinically relevant concentrations, or to
assess analytical recovery or specificity.

Results
A total of 87 patients, 69 with polycythaemia
and 18 with haemochromatosis (13 women, 74
men; mean age 60 4 years; range 24-84 years
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underwent venesection) during the study
period. Five hundred and ninety five venesec-
tions of 100-500 ml (mean 304 ml) were per-
formed, 127 from patients with haemo-
chromatosis (mean 7-1 venesections a patient)
and 468 from those with polycythaemia (mean
6-8 a patient). The serum derived from 59%
of those donations (34 litres) was used in the
United Kingdom EQAS for peptide hor-
mones and related substances in which 310
laboratories are registered for the analysis of
up to 10 different analytes. The ranges of
concentrations of endogenous hormones are
shown in table 1.
The total cost for obtaining 34 litres of

serum for EQAS was £3713 or £109/litre
(table 2). If the cost of the venesection
procedure was not taken into account, the cost
was £1 l 19 or £33/litre.
The suitability of serum from these patients

is supported by the observation that in most
EQAS the observed all-laboratory consensus
mean agrees with the calculated value on
adding standard hormone, and that there is a
linear correlation between hormone concen-
tration and dilution factor on mixing sera
containing high and low concentrations.

Discussion
The key ethical issue in the approach we have
described is that pressure to bleed patients to
obtain an adequate supply of material may
enter into the consideration of whether it is
clinically appropriate to perform venesection.
We addressed this concern by ensuring that the
referring physicians are the trigger to start and
stop venesection and that the locally agreed
guidelines for venesection are followed
rigorously. The patients continue to be super-

Table I Endogenous hormone concentrations in units of
blood takenfrom patients with haemochromatosis and
polycythaemia

Hormone Concentration range

Follicle stimulating hormone 2-100 U/I
Luteinising hormone 2-50 U/I
Prolactin 50-700 mU/1
Growth hormone up to 5 mU/1
CEA up to 150 U/i

Table 2 Cost of therapeutic venesection and preparation
ofserum

Cost*/ Total cost*/
donationt donationf

Blood Transfusion Service:
Venesection pack £4-19
Staff-RGN$ £3-20 £7-39

Virology testing:
Consumables £1 00
Staff £089 £1-89

Separation of serum, pooling
and storage:

Consumables £040
Staff o0g90 £1-30

*prices inclusive ofVAT
tdonations varied from 100-500 ml (mean 304 ml)
$Registered General Nurse (equivalent to State Registered
Nurse)

vised and managed at their original clinics
throughout the venesection course. These
measures allow venesection to be performed as
a prescriptive service. Additionally, the
supervising clinician and the staff in the Blood
Transfusion Service who perform the venesec-
tion are managed separately from those
involved in obtaining the serum. Thus the
clinical management of patients is not influen-
ced in any way by the need to supply serum.
Over the years, the number of EQAS and

participants has increased with the consequent
increased need for EQAS samples that
resemble patient samples in all respects. Recal-
cified plasma is less suitable because plasma
proteins precipitate when stored. Human
serum is not easily obtained and we were
unable to find a satisfactory commercial source
for the large volumes of serum required; blood
from therapeutic venesection would auto-
matically be discarded, ifno other use could be
found for it.
A key question is whether serum from this

source satisfactorily mimics the behaviour of
normal serum in the variety of immunoassay
methods used by EQAS participants. There is
no reason to suspect gross abnormalities in the
serum matrix, as serum proteins are normal in
these patients. Previous reports have detailed
the results in the growth hormone,2 a
fetoprotein3, follicle stimulating hormone and
luteinising hormone4 and prolactin5 EQAS.
Although satisfactory performance in all
methods is difficult to show conclusively, the
behaviour ofthe serum in recovery and dilution
experiments is satisfactory, providing evidence
of its suitability.
We suggest that other EQA schemes with

a need for large amounts of human serum
should consider adopting our approach in
collaboration with their local haematologists
and gastroenterologists and Blood Transfusion
Service, as many patients with haemo-
chromatosis or polycythaemia are available and
the material is suitable for use in a wide range
of assays.

We thank Dr Karen Bell for helpful discussion, Mr David Ross
for technical assistance, Sandra Gray for help with data collec-
tion and the consultant haematologists and gastroenterologists at
the Royal Infirmary of Edinburgh for referring patients for
venesection.
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