


Downloaded from jcp.bmj.com on February 10, 2012 - Published by group.bmj.com



Downloaded from jcp.bmj.com on February 10, 2012 - Published by group.bmj.com

Vitamin B12 assay 245
Table 2  Results in trial 4
Serum Method Total No. No. analysed* Mean (ng/l) SD (ng/l) Ccvy,
(@) Borderline B,; deficient E. gracilis 15 15 92 18 20-3
L. leichmannii 38 36 121 51 42-4
RID charcoal 64 61 157 59 373
RID others 27 23 180 54 201
(b) B,; deficient E. gracilis 12 11 19 7 383
L. leichmannii 15 14 33 28 84-5
RID charcoal 23 . 21 50 36 732
RID others 13 13 60 18 29-4
©) (a) + 200 ng/l B,; E. grocilis 15 14 332 147 444
L. leichmannii 37 36 303 102 337
RID charcoal 65 61 351 67 19-6
*Excluding outliers the results of which were > 2 SD in a preliminary calculation of all results.
Table 3 Results in trial 5
Serum Method Total No. No. analysed* Mean (ng|l) SD (ng/D) CcVvY%
(a) B,. deficient E. gracilis 15 14 71 18 250
L. leichmannii 41 39 75 30 399
RID charcoal 83 80 97 40 414
RID others 36 34 139 37 269
(b) (a) + 100 ng/l B, E. gracilis 15 14 160 27 166
L. leichmannii 41 39 159 50 314
RID charcoal 83 79 195 63 324
RID others 36 34 232 46 19-8
(© (a) + 200 ng/l B,, E. gracilis 15 14 257 43 169
L. leichmannii 39 38 260 77 29-6
RID charcoal 82 80 285 84 29-3
RID others 35 33 343 50 14-8
(d) Normal E. gracilis 15 15 277 80 288
L. leichmannii 40 38 306 81 267
RID charcoal 81 78 384 87 22-8
RID others 43 40 476 63 132
*Excluding outliers the results of which were > 2 SD in a preliminary calculation of all results.
Table 4 Values obtained by reference laboratories in trials 4 and 5
Laboratory Serum A B C
method
trial E. gracilis (ng/l) E. gracilis (ng/l) L. leichmannii (ng/l)
4 (a) Borderline By, deficient 91 110 85
(b) B, deficient 16 25 ’ 50
(c) (a) + 200 ng/l B, 300 315 357
5 (a) B,, deficient 64 100 72
(b) (a) + 100 ng/1 B, 169 200 168
(c) (a) + 200 ng/l B,, 286 280 . 257
(d) Normal 340 310 275

assay) and Fig. 2 (RID). This plasma was borderline
B2 deficient. With RID random error was especially
marked, while in the Euglena assay all results were
subnormal (< 160 ng/l). Figure 3 shows the ratio
analysis of results obtained in trial 5 by microbio-
logical assay on two samples, one of which (specimen
b) was a subsample of the other (a) with the addition
of aqueous Bi2. An analysis of results on the same
two samples by RID assay is shown in Figure 4.

These figures illustrate that there was an unaccept-
ably wide interlaboratory variation in results, and
in many cases there was poor recovery. On the other
hand, in the reference laboratories, recovery was
97-7-103 %; (Table 4).

Discussion

This survey has shown that there are major problems
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Fig. 1 Ratio analysis of data obtained by microbio-
logical assay-of split specimen of serum (a) in trial 4.
The reference laboratories identified the serum as
borderline B,, deficient (mean 95-3 ng/l): O = E.
gracilis; @ = L. leichmannii.
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Fig. 2 Ratio analysis of data obtained by RID on same

split specimen as in Fig. 1: O = RID charcoal;
® = RID other methods.

in the assay of vitamin Bi2 in routine practice.
Microbiological methods are accurate and repro-
ducible in reference laboratories and the recovery of
Bi12 added to serum was entirely satisfactory. In the
routine laboratories the results of microbiological
assays showed marked variation, particularly with
L. leichmannii, and there was even more marked
variation with RID assays.

There are a number of reasons for the discrepant
results. There is no absolute standard for vitamin
Bi: in its biological form, but from the results of
repeated and extensive investigations over the years
it has been established that microbiological assay
gives measurements which are specific for vitamin
Bi2 and which consistently parallel the clinical con-
dition. Unreliable results from microbiological assay
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.( x>260; y>350)

Y1
°
7/
3004 /
/
° /
o /
o T o/ o
.
2 o A
= 200- 8ge”
8 o//.
8 ° @%0' °
R
& /. e °
P )
© 7o
g 100 o ® :
[*]
n o,
100 ) 200
Sample 5a (ng/litre) x

Fig. 3  Ratio analysis of data obtained by microbio-
logical assay in trial 5, comparing serum (a) with its
subsample (b), which contained added aqueous vitamin B,
(100 ng[l); O = E. gracilis; @ = L. leichmannii.

are due not to biological discrepancies but to tech-
nical faults in these relatively complex methods
which require that every step in the procedure be
standardised and strictly adhered to. It should be
noted that in the reference laboratories both
microbiological methods were equally satisfactory.
The major factor in technical error in microbiological
assay of vitamin Bi 2 is the lack of reference prepara-
tions. Thus there is a need for stable and reliable
material of known vitamin B;2 content which can be
used to verify the accuracy of the method used in
routine practice. Preliminary studies have indicated
that freeze-dried human serum is suitable; it is
necessary to have several preparations obtained from
both normal subjects and patients in order to cover
the clinically relevant range of B2 levels. The
vitamin Bi2 of the sera will need to be measured by
one or more reference laboratories using a clearly
defined method of known reliability with a high
degree of accuracy and precision which can be
established as the reference method. The data from
the present study, together with many previous
published studies, suggest that microbiological assay
with Euglena can be recommended as the reference
method.

The problem of the RID assay kits is more
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Fig. 4 Ratio analysis of data obtained by RID
(charcoal method) on same specimens as in Fig. 3.

complicated. Some RID methods have been reported
to give higher results than RID charcoal methods
(Raven and Robson, 1974). These higher levels were
reported with assays using either R-binder (Green
et al., 1974) or intrinsic factor (Wide and Killander,
1971; Raven et al., 1969; Raven et al., 1972; Cooper
and Whitehead, 1978). Pure intrinsic factor (IF)
only binds clinically active cobalamin whereas
R-binder protein also binds inactive analogues
of Bi2 (Bunge and Schilling, 1958; Kolhouse and
Allen, 1977). In 1978 evidence was presented by
Kolhouse and his colleagues that RID assay Kkits,
which were reported to use only IF as binder, were
in fact mixtures of IF and R-binder protein. Further-
more, the sera of patients and normal subjects
appear to contain not only cobalamin but inactive
analogues of Bi2. These observations explain the
consistently higher levels obtained in normals and
abnormals with the chick serum (R-protein) assay
of Green et al. (1974), and the variable, confusing,
and sometimes dangerous results obtained by RID
kits claiming to use only IF as their binder (Kolhouse
etal.,1978; Cooper and Whitehead, 1978). With the
knowledge now available it should be possible to
produce satisfactory RID assay kits capable of
measuring only clinically active cobalamin in serum.
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The parameters necessary for ensuring the precision
and specificity of such kits are now under discussion
in the United States by the National Committee for
Clinical Laboratory Standards (NCCLS).

The chick serum assay (R-protein assay) has many
technical advantages over RID assays using IF and
discriminates patients with pernicious anaemia from
controls with considerable consistency (Green et al.,
1974). This suggests that in most instances the level
of the suspected B;2 analogues and the serum Bi2
level in pernicious anaemia parallel each other
(Sourial and Mollin, 1979). However, as those
authors point out, this assay may fail to discriminate
between normals and B2 deficiency in patients in
whom B;: deficiency is complicated by folate
deficiency and in some patients in whom deficiency
is due to conditions other than pernicious anaemia.
Whether modifications of the R-binder assay will
permit it to discriminate invariably between Bi2
deficiency and control subjects remains to be
determined.

We thank Messrs J Morgan, W Luck, and S Soneji
for skilful technical assistance. This work was
supported by a grant (to SML) from the Department
of Health and Social Security.
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