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under 70 with mild hypertension sustained
over a four month period of repeated blood
pressure measurement who might be safely
spared drug treatment. IndLed, among
smokers, the benefit of drug treatment was
actually greater for women with hypertension
than for men.
By way of extra confusion, Dr Silman has

chosen to redefine the terms "mild" and
"severe" hypertension. The Australian trial'
and the Medical Research Council trial4
defined mild hypertension as a diastolic blood
pressure of 95-109 and 90-109 mm Hg
respectively. Yet Dr Silman states that severe
hypertension is a diastolic blood pressure over
105 mm Hg, although the term is normally
reserved for a diastolic blood pressure over
120 mm Hg.'
Whatever adjective is used, hypertension in

women is a suitable, not separate, case for
treatment. It is a sad day when female equality
can be embraced only on production of single
blind placebo controlled evidence reaching the
required significance; sadder still when such
evidence is overlooked.
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***Dr Silman replies below.-ED, BM7.

SIR,-The recently published analysis of
subgroups from the Australian National
Blood Pressure Study became available too
late for inclusion in my leading article.' It is
worthy of comment but, as the authors
themselves point out, definite conclusions
cannot be made because of the small number
of trial end points in women. They argue, in
agreement with my advice, that the question
of treatment in women (and other subgroups)
awaits answers from the current prospective
studies such as that by the Medical Research
Council.

Interestingly, there was virtually no beneficial
effect of hypotensive treatment in non-smoking
women, though there appeared to be a large
benefit in smokers. The authors caution
against drawing conclusions from these data
because of the small numbers of terminal
events. Nevertheless, their data are consistent
with my stated view that hypertensive women
who smoke are at greater risk and thus may
benefit from a lower threshold for the initiation
of treatment.

Severity, like beauty, is in the eyes of the
beholder, and a cut off point of 105 or 109
mm Hg diastolic pressure as tIe: upper limit
for mild to moderate hypertension is normally
accepted. Finally, sexual equality in treatment
is justified only if there is sexual equality in
risk. Unfortunately, for half the population
such is not the case.
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Increases in platelet and red cell
counts, blood viscosity, and arterial
pressure during mild surface cooling

SIR,-Professor W R Keatinge and others
reported an increase in plasma and blood
viscosity after hypothermic exposure and
discussed the intriguing possibility of this
(and other) changes being a causal factor for
the increased incidence of thrombosis during
the cold seasons (24 November, p 1405).
These results are remarkable, and a more
thorough rheological analysis comprising up
to date techniques of the various facets of
blood rheology might be indicated.
We have submitted 12 volunteers to acute whole

body hypothermia by water bath with an initial
temperature of 30°C which was reduced to 20C
during the first five minutes and then maintained
at this temperature for 20 minutes. Immediately
before and after, plasma and blood viscosity (on
native blood and at a packed cell volume of 0-45),
packed cell volume, red cell deformability, red
cell aggregation, and leucocyte count were deter-
mined (all at controlled temperature) by methods
that are generally accepted and published else-
where.'
We saw significant (p < 0-05) changes in the

variables listed in the table. Plasma viscosity, red
cell deformability, red cell aggregation, and high
shear blood viscosity did not change significantly.

Mean (SD) blood variables before and after
hypothermia

Before After

Blood viscosity (mPa s) at
shear rate of:

0 06 s-' 80 7 (14 7) 88 5 (11-7)
945 s-' 48 (04) 49 (03)
0 06 s ', packed cell
volume 0 45 80 4 (5 5) 84-2 (7 7)

Leucocytes ( x 109/1) 6-7 (0 9) 7-7 (1-2)
Packed cell volume 045 (0(029) 0 46 (0-019)

Conversion: SI to traditional units-Blood viscosity:
1 mPa s = 1 cP.

In essence these results confirm those
reported by Keatinge et al. They also suggest
that acute severe hypothermia has similar
haemorheological effects to mild prolonged
hypothermia. The explanation of increased
adrenergic tone being causally involved, as
outlined by Keatinge et al, seems likely,
especially as similar modifications of blood
rheology in other situations of high adrenergic
tone-for example, during psychoemotional
stress-have been reported.' It may be worth
mentioning that acute whole body hyper-
thermia induces the reverse changes-namely,
"fluidification" of blood.2 The possibility of
blood "viscidation" induced by hypothermia
having a role in thrombogenesis seems to
merit further investigation.
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SIR,-I was most interested to read the article
by Professor W R Keatinge and his colleagues
on increased blood viscosity and other factors
in relation to coronary and cerebral thrombosis.
Though I realise that this was not part of their
study protocol, I wonder whether they should
not consider the effects of localised organ cool-
ing in addition to surface cooling of the body.

Those who suffer from angina may become
all too familiar with the rapid induction of pain
when they go out in cold weather. In such
circumstances the inspiration of cold air into
the lungs (and possibly into the gullet too)
must lead to fairly rapid surface cooling of the
heart and mediastinum. Does this not induce
platelet sludging and spasm in the cardiac
vessels ?
While the mechanism in the cerebral circu-

lation is not quite analogous, there must be an
element of cooling of the aorta and great vessels
(and therefore of the cerebral arterial blood) by
cold air in the lungs, as well as cooling of the
neck. Moreover, anyone who is bald usually
recognises how unwise it is to go out in cold
weather with his head uncovered, when he
quickly appreciates rapid cooling of the scalp
and head.

Professor Keatinge and his colleagues very
properly suggest that, in the circumstances
they describe, there is delayed onset ofcoronary
thrombosis and death therefrom, and a
generally longer delay before onset of a stroke.
However, from my personal experience of
suffering a myocardial infarct in 1977 within
half an hour of starting a walk in very cold
weather, and of an earlier infarct in 1972, when
I was unwise enough to take long swims in cold
water, I suggest that this hypothesis of local
organ cooling is worthy of further study. I
recognise, of course, that the changes I
postulate would be more likely to occur in
previously diseased vessels or beyond a
localised site of narrowing.

REGINALD MURLEY
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SIR,-Professor W R Keatinge and his col-
leagues have shown that surface cooling in
young, healthy adults induces a rise in the
formed elements of the blood which is associa-
ted with an increase in whole blood and plasma
viscosity. They suggest that such changes
probably explain the increased incidence of
coronary and cerebral thrombosis in cold
weather.
The fact that whole blood viscosity increased

much more than plasma viscosity and that this
increase exceeded that expected purely on the
grounds of the rise in cell numbers strongly suggests
that there is a qualitative change in either red cells
or platelets, or both, which also enhances viscosity.
Possible mechanisms might include an increase in
the ability of red cells to aggregate or, as Professor
Keatinge and his colleagues indicate, a decrease in
red cell deformability consequent on enhanced plate-
let reactivity. In regard to the latter possibility
cooling induces a number of possibly relevant
changes in platelet and vessel wall metabolism.
Below 37 C there is a progressive decrease both

in the rate of production of prostacyclin (PGI,)1
and in its antiaggregatory action on human
platelets2 3; the enzymatic degradation of adenosine
diphosphate (a stimulator of platelet aggregation)
is probably also reduced, while vasospasm induced
by 5-hydroxytryptamine (5HT) is accentuated.4
Professor Keatinge and others could not show any
changes in plasma thromboxane B2 (TXB2) con-
centrations between cold and control experiments.
Nevertheless, although cooling increases the resis-
tance of platelets to PGI.,2 3 it also impairs the
production of TXB, by platelets.2 Platelet 5HT
release, however, can, under certain circumstances,
be essentially unaltered by cooling.5 Hence, after
surface cooling, platelets may release more 5HT,
which is a vasoconstrictor and stimulator of platelet
aggregation, without necessarily raising plasma
TXB2 levels.
The suggestion by the authors that increased

catecholamine release may be implicated in some of
the changes observed is of great interest. One
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