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Possible association of a reduction in
cardiovascular events with blood
donation

SIR,—AsMeyers et al note, data regarding the
iron hypothesis of atherogenesis are
inconsistent,1 and data regarding the closely
allied oxidation hypothesis are also
conflicting.2 Thus, I suggest that the benefi-
cial eVect of blood donation on cardiovas-
cular disease is caused by a reduction in hae-
matocrit and blood viscosity. Haematocrit
was shown to be a risk factor for atherosclero-
sis in the Framingham study.3 Haematocrit is
also a very powerful determinant of blood
viscosity.4 Increased blood viscosity is
thought to accelerate atherogenesis by per-
petuating areas of low shear in the vascular
tree, prolonging the residence time of athero-
genic particles, such as platelets and lipopro-
teins, on the endothelium.5 This prolonged
residence time would facilitate microthrom-
bus formation and lipoprotein diVusion. A
decrease in blood viscosity, as well as
reducing residence time, would increase the
shear dependent expression of atheroprotec-
tive molecules such as nitric oxide and
prostacyclin.6 The decreased expression of
these molecules in atherosclerosis is usually
ascribed to a putative endothelial dysfunction
caused by the cytotoxic eVects of oxidised low
density lipoprotein (LDL).
LDL increases blood viscosity, presumably

by fostering erythrocyte aggregation.4 Thus,
the decrease in blood viscosity associated
with blood donation might be most pro-
nounced in individuals with the highest
serum LDL. This is consistent with the
observation of Meyers et al, who noted that
the benefit of blood donation was greatest in
males with the highest serum LDL.1

Atherosclerosis is a non-specific condition
aVecting nearly everyone in industrialised
societies, not simply those with hypercholes-
terolaemia. In my view, theories of atherogen-
esis that focus on lipids and do not adequately
explain the accelerated atherogenesis associ-
ated with other risk factors, such as increased
haematocrit, hypertension, hyperfibrinogen-
aemia, and raised plasma viscosity, are un-
likely to be correct. Increased blood viscosity
is found in association with each of these risk
factors.5 The Principle of Simplicity (Ockham’s

Razor), which holds that the simplest theory
that explains all possible cases is most likely to
be correct, suggests to me that a non-specific
eVector such as blood viscosity must play a
more central role in atherogenesis than accu-
mulation of cholesterol in the vessel wall.
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Reduction in time delays in
administering thrombolytic treatment

SIR,—Two recent papers in Heart showed
that direct admission of patients with acute
myocardial infarction to the coronary care
unit (CCU) by ambulance staV reduced time
delays in administering thrombolytic
treatment.1 2 The approach is novel; however,
because it involves training a large number of
ambulance personnel in reading ECGs as
well as evolving a system for admitting
suitable patients directly to CCUs, it will
consume resources.Moreover, the position of
the CCU within many hospitals may not
allow easy access by ambulance.
It is possible to reduce delays by simpler

methods. Transferring patients from the acci-
dent and emergency department to the CCU
takes time that might explain the delay
between the two groups observed in these
studies.1 2 Data from Edinburgh3 showed that
administering thrombolytic treatment in the
accident and emergency department signifi-
cantly reduced delays. Therefore, the simple
step of giving thrombolytics in the accident
and emergency department might achieve the
same results as direct admission to CCU by
trained ambulance personnel. A study com-
paring the delays between thrombolysis pro-
vided in the accident and emergency depart-
ment and thrombolysis provided after direct
CCU admission is advisable before the policy
of direct admission to CCU by trained ambu-
lance personnel is widely adopted.
There are other factors that may influence

the timing of thrombolytic treatment. Our
data4 show that the delay in administering
thrombolytics in accident and emergency
depended on the method of administration:
for infusions (streptokinase or alteplase) it
was a mean (SD) of 49.5 (43.82) minutes but
for a bolus (anistreplase) it was 16.5 (16.46)
minutes. Therefore, greater use of thrombo-
lytic agents that can be given by bolus may be
particularly important.
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Serum cytokines and cardiovascular
risk factors

SIR,—The data on low density lipoprotein
(LDL) concentrations in table 2 of the paper
by Mendall et al appear to be flawed.1

Assuming that the values given for LDL and
high density lipoprotein are expressing the
concentration of cholesterol in each lipopro-
tein fraction, and assuming that the triglycer-
ide median value is close to the geometric
mean, then the calculated mean value of LDL
cholesterol using the Friedwald equation2

would be 4.22 mmol/l, not 1.47 mmol/l. The
latter concentration is so low as to be in the
range seen in subjects with hypobeta-
lipoproteinaemia.3 Thus the lack of any rela-
tion between interleukin 6 or tumour necrosis
factor á and LDL cholesterol in this study
may have been spurious. If, as suggested by
the authors, raised cytokines in the blood are
a reflection of the atherosclerotic process, it is
possible that they would have shown a
relation between cytokines and the concen-
tration of LDL cholesterol (not just with trig-
lyceride) if this had been calculated correctly.
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This letter was shown to the authors,who reply as
follows:

The LDL cholesterol was indeed miscalcu-
lated. The coeYcients in table 2 should actu-
ally be 0.032 for tumour necrosis factor á
(95% confidence limits −0.126 to 0.190) and
0.015 for interleukin 6 (95% confidence lim-
its −0.117 to 0.196). Both of these associa-
tions are weak and not significant.
We oVer two, rather than one, possible

explanations for the association of serum
cytokine concentrations with evidence of
coronary disease and cardiovascular risk fac-
tors. The first is that they are an epiphenom-
enon of the atherosclerotic process, and the
second that they, either directly or through an
eVect on many conventional cardiovascular
risk factors, play a role in the pathogenesis of
atherosclerosis. It is still possible for the
cytokines to be related to the atherosclerotic
process without necessarily being associated
with LDL cholesterol. LDL cholesterol may
be associated with a diVerent aspect of the
pathogenesis of atherosclerosis from that
indicated by these particular cytokines.
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