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et al., 1979), base their findings on ana-
lytical coefficients of variation of 2% for
calcium and of 3 % for albumin, which
they found at normal serum concentra-
tions. These give a coefficient of variation
for their 'adjusted' total calcium con-
centrations of 2.4% (Sanderson, personal
communication). Now most of their
data refer to patients whose calcium
and albumin levels are far removed from
normality, and yet no figures are given
for the analytical coefficients of variation
at these abnormal levels. One can,
therefore, only assume that they have
extrapolated their findings obtained in
the normal to the abnormal situation
without modification-a somewhat dan-
gerous practice I would have thought!
However, I feel that this uncertainty at
least entitles me to say that the coefficient
of variation for their 'adjusted' total
calcium determinations in the patients
they discuss is 2.4% +.
Now Mitchell (1978) states that 'for

diagnostic purposes, calcium requires to
be measured in serum with a high degree
of precision and accuracy-( 1 % is
generally considered to be desirable)

In my opinion, there is a marked
difference between 1% and 2.4% +,
which leads me to ask just who is right?

C. SANDERSON
Biochemistry Department,
Airedale General Hospital,

Keighley, West Yorkshire BD20 6TD
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The authors have commented as follows:

Mr Sanderson is worried that the ana-
lytical variation of calcium adjusted
for albumin is greater than that of
calcium alone. This is, of course, inevi-
table because the analytical variance of
adjusted calcium is the sum of the
analytical variances of total calcium and
of albumin. However, diagnostic useful-

ness depends on the overall variation in
calcium concentration in the groups that
are being compared or in the individual
in whom a change is being sought and
not on the analytical variation alone.
Now, overall variance = biological

variance + analytical variance. When
calcium is adjusted for albumin there is a
reduction in overall variance because
there is a reduction in the biological
variance which is greater than the increase
in analytical variance. In the group of
patients studied by Payne et al. (1973),
the range of values for total calcium
was 1.78-2-70 mmol/l whereas after
adjustment for albumin the range was
reduced to 2.25-2.60 mmol/l. Similarly,
in our paper which Mr Sanderson
criticises (Payne et al., 1979), we showed
that adjustment for albumin reduced the
within-patient SD from 0.148 mmol/l to
0.100 mmol/l. We commented in our
paper: 'These reductions in variability
are the more striking because the values
for adjusted calcium concentrations are
based on independent single measure-
ments of calcium and albumin, each of
which has its own analytical error'.

R. B. PAYNE
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Serum alkaline phosphatase in ankylosing
spondylitis

As part of a survey of over 200 patients
with ankylosing spondylitis attending
the Centre for Rheumatic Diseases,
Glasgow, the serum alkaline phosphatase
(EC 3.1.3.1) activity was estimated.
Details of the method have recently
been published (Gardner and Scott,

1978). The mean value was found to be at
the upper limit of the overall reference
range for the method. Taking into account
variation in enzyme activity in relation
to age and sex, 28 patients (14%) were
found to have raised enzyme levels. One
of these patients had Paget's disease of
bone.
More detailed bio:hemical investi-

gations were carried out in nine of these
patients with raised serum alkaline
phosphatase activity. The enzyme was
estimated in a different laboratory using
the SMA 12/60 system (Morgenstern
et al., 1965) and was found to be still
elevated in eight (the values ranged
between 3% and 42% above the upper
limit of the reference range; mean rise
21%). Serum alkaline phosphatase iso-
enzyme fractionation (performed by elec-
trophoresis on both agarose and poly-
acrylamide gels) showed that the liver
component was raised in all eight, and,
in addition, one had a small elevation in
the bone component. Serum y-glutamyl
transferase (EC 2.3.2.2) was raised in two
to about twice the upper limit of the
reference range, and three had high-
normal or slightly raised results. Only
one patient had marginally raised serum
transaminases (aspartate transaminase
EC 2.6.1 .1 and alanine transaminase
EC 2.6.1.2), and none had raised serum
lactate dehydrogenase (EC 1.1.1.27) or
bilirubin. Serum calcium corrected for
albumin (Kennedy et al., 1975) was normal
in all eight, and serum phosphate was
normal in seven and only marginally
reduced in one.
Our results suggest that ankylosing

spondylitis may not be as frequently
accompanied by elevated serum total
alkaline phosphatase as has been suggested
by Kendall et al. (1973). Our findings of a
raised liver fraction in all specimens
from patients with raised total enzyme
activity is also at variance with Kendall's
finding of predominance of elevation of
bone fraction. Only one of our patients
had a slightly raised bone fraction in
addition to the raised hepatic component.
Our findings of raised y-glutamyl trans-
ferase in two patients and border-line
results in another three further support
the contention that the biochemical
abnormalities in these patients are
mainly of hepatic rather than of bone
origin. Golding (1973) has also stated
that raised serum alkaline phosphatase in
ankylosing spondylitis is not generally
accepted to be the result of bony anky-
losis.
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