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Evaluation of a commercial radioassay for the
simultaneous estimation of vitamin B12 and folate,
with subsequent derivation of the normal reference
range
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SUMMARY A commercial assay kit method for the simultaneous estimation of vitamin B12 and
folate cohcentrations has been evaluated. Values derived for folate by a microbiological assay
and vitamin B12 by a verified radioassay showed good correlation with the investigated method.
The clinical sensitivity of the assay for detecting deficient concentrations of vitamin B12 and folate
was comparable to that of the non-commercial methods and other more definitive clinical proce-
dures. Establishment of reference ranges, based on accepted statistical criteria, are discussed and
such ranges are contrasted with those proposed by the manufacturer. The kit method is time and
labour saving compared with the non-commercial methods.

For many years microbiological assays have been
used as reference methods for measuring vitamin
B12 and folate concentrations in blood. These
methods were established as sensitive indicators of
deficiency, but are subject to problems of antibiotic
and antineoplastic drug interference and are also
both time and labour intensive.

Radioisotope dilution assays have recently gained
wide acceptance as alternative procedures, and their
increased use can be attributed largely to an ease of
use coupled with negligible drug interference. Some
radioisotope dilution assays, however, experienced
major specificity and interference problems, espe-
cially for vitamin B,2 measurements. Other short-
comings centre on inadequate evaluations and
determination of appropriate reference ranges.'-3 A
recent extension of radioisotope dilution assays has
been the development of a method for the simul-
taneous determination of both vitamin B12 and
folate. This latter method has the potential to be
both cost and labour effective and may be a solution
to the problems previously outlined. Certain aspects
of commercial kits using these newer techniques
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have been evaluated elsewhere.4 Information is
limited to the assay of vitamin B,2 and includes the
kit evaluated in this study.

Definitive reference methods for vitamin B,2 and
folate are not available;5 most radioisotope dilution
assays are judged against microbiological methods.
Under these restrictions the true bias of such assays
cannot be evaluated.
The purpose of this study was to address certain

questions and problems associated with a commer-
cial dual radioisotope dilution assay method. The
evaluation centres on an assessment of precision and
bias, the latter based on correlation with non-
commercial methods and overall recovery of added
vitamin. An assessment of the clinical sensitivity of
the commercial method is based on correlation
studies with assay values by non-commercial
methods and results from more definitive clinical
procedures. The non-commercial methods included
a microbiological assay for folic acid6 and a
radioisotope dilution assay for vitamin B12.' Refer-
ence ranges for the kit were established by adher-
ence to accepted statistical criteria.8 Several other
factors such as antibiotic interference in the non-
commercial method for folate and the economics in
terms of cost, time, and labour associated with each
method are also discussed.
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Material and methods

MATERIAL
Kits
Micromedic B12/Folate Combostat II kits
(Micromedic Systems Inc, Horsham, PA, USA) and
control sera were obtained from Australian Diag-
nostics Corporation Pty Ltd (Victoria, Australia).
Each kit was capable of assaying 100 tubes.
The principle of the assay kit is based on a no

boil solid phase" approach. This involves the release
of vitamins from their respective binders in blood or
serum by an alkaline solution containing sodium
hydroxide and potassium cyanide at pH 12-13. At
this pH it is claimed that intrinsic factor binding
antibodies and the endogenous vitamin B12 binding
proteins of the type found in some patients with the
myeloprolifeiative disorders are denatured. If not
adequately denatured, both factors would give rise
to spuriously high results by radioisotope dilution
assay.
The binding reagent contains purified hog

intrinsic factor which is free of " R" protein. The
binding by cobinamide and other vitamin B12
analogues is thus claimed to be low in this assay.
Also contained in the same preparation is
,f-lactoglobulin, a folate binder sensitive to common
monoglutamate species. Both binding proteins are
covalently bound to insoluble cellulose particles,
thus allowing easy separation of free from bound
fractions by simple centrifugation. The binding step
takes place at pH 9.3.

Quality control sera
Control material was not supplied with each kit but
was purchased separately from the manufacturer.
Known as the Micromedic B,2/Folate Combostat II
Control Set, the material consisted of three freeze
dried preparations (low, normal, and high) each
containing varying amounts of dl-N5-methyltetra-
hydrofolic acid and cyanocobalamin in a protein
base. In addition, two serum pools containing vari-
ous concentrations of vitamin B12 and folate were
prepared from a large number of patient samples.
These were used as quality control samples in the
long term.

Patients' samples
Fifty seven samples were used to generate compari-
son data between assay methods for both serum vit-
amin B,2 and folate, while 42 samples provided data
for red cell folate comparison. The specimens were
obtained from our hospital patients and were
derived from various medical faculties. Specimens
were chosen on the basis of assay values obtained
with our non-commercial methods.

In a further study the results of 46 patient samples
assayed by kit method were correlated with results
from selected bone marrow aspiration and "7Co B12
plasma absorption and urinary excretion tests. Fif-
teen of these patients had abnormal 57CoB,2 plasma
absorption and urinary excretion results. The
remaining 31 patients had bone marrow comments
indicating frank megaloblastic change, or suggesting
B,2/folate assays or showing features consistent with,
but not necessarily diagnostic of, megaloblastosis.
These features included dyserythropoiesis, nuclear-
cytoplasmic asynchrony of the erythroblasts, and the
presence of hypersegmented neutrophils or giant
metamyelocytes. This was a retrospective study and
encompassed results accumulated for a period
exceeding five months.

Reference samples
Samples for the normal population were collected
from 28 hospital staff and 99 volunteer blood
donors at the time of donation. These comprised 62
men and 65 women, with an age range of 20-64
years. All donors were subjected to a routine com-
plete blood picture (Coulter S, Coulter Electronics
Ltd, England) before being accepted for the study.

Sample handling
All specimens were allowed to stand at room
temperature for about 4 h. After clot retraction, the
specimens were centrifuged and the serum was
removed and immediately frozen.

Reference and patient samples were stored at
-20°C. Samples used in the comparison of assay
methods were assayed within one month or less of
initial routine assay. All samples were preservative
free.

Equipment
All dispensing operations were carried out using
Oxford Liquid Handling Instruments (Lancer,
USA). Repetitive volume additions used in the
normal range study were achieved using an Eppen-
dorf Multipette (Eppendorf Geratebau, West Ger-
many). Radioactive counting was carried out on the
dual channel Packard Autogamma 5210 gamma
counter (Packard Instrument Company Inc, USA).
Calculation of results, determination of the normal
reference ranges, and most statistical operations
were performed by a program written for an Apple
II microcomputer.

METHODS
Analytical methods
Each kit was used according to the manufacturer's
instructions with two basic exceptions. Firstly, the
assay tubes used were of dimensions 16mm x
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Evaluation of Combostat II dual radioassay

100mm in order to suit our gamma counter. Sec-
ondly, for convenience, the red cell folate procedure
used a 1/20 dilution of whole blood in a 1% ascorbic
acid solution, which also contained a trace of 10%
Tween 80. This was the recommended procedure
for the non-commercial method,6 with the determi-
nation by kit method performed on this same prep-
aration. The use of Tween 80 was discontinued after
the comparison study as the manufacturer did not
require its use.
The non-commercial method for vitamin B12

determination was that of Tibbling.' Verification of
this method against the microbiological assay using
Euglena gracilis has been reported elsewhere.9 The
non-commercial method for serum folate and red
cell folate determinations was the microbiological
method essentially as described by Waters and Mol-
lin6 using a chloramphenicol resistant strain of Lac-
tobacillus casei. All determinations were performed
in duplicate.

Quality control studies
Short term quality control was monitored from the
results of the kit control sera assayed in each run.
Extended precision was ascertained after comple-
tion of the evaluation study. This was based on the
assay of serum pools prepared for this purpose,
which were assayed in duplicate in each run. Within
run precision was based on the standard deviation
(SD) of duplicates within assay for all assays. Bet-
ween assay precision was based on the SD between
the means for all assays. Information for 51 assays
was collected using eight different kit batches.

Dilution studies
Limited data were generated from patient samples
with raised vitamin concentrations. Neat assay val-
ues were compared with those values obtained when
samples were diluted in zero standard at 1/10 dilu-
tion.

Recovery experiments
Two serum pools were spiked with dl-N5-methyl-
tetrahydrofolic acid and cyanocobalamin of known
concentrations derived from the kit standards. The
serum integrity of each spiked pool was kept rela-
tively intact by the use of one volume of spike to
four volumes of serum. Determinations were per-
formed in quadruplicate. Recovery was calculated
by subtracting the base pool value from the spiked
pool assay value, expressing the difference as a per-
centage of the amount of vitamin added.

Comparison studies
The results generated from assay by both kit and
non-commercial methods were regressed using the
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Deming regression model of analysis.'0

Estimation of normal ranges
Both parametric and non-parametric (percentile)
methods were used to evaluate the normal ranges
for the kit method.8 Parametric estimation entailed
prior transformation of the data, using logarithmic
or square root functions, until minima were
achieved for skewness and kurtosis.

Correlation at the deficient level
This was ascertained in two ways: firstly, by compar-
ing the rate of agreement between the non-
commercial method and kit method at the deficient
level; and secondly, by comparing the results
obtained by the kit assay method with more
definitive clinical procedures on selected patients.
An assay value was considered deficient by either
method if it was below the defined 95% reference
range (see table 3). For the Combostat II kit the
deficient cut off was that determined by parametric
analysis of the normal range. For the non-
commercial methods these values were 148pmolI
for vitamin B,2 6-8 nmolIl for folic acid, and
363 nmolIl for red cell folate.

Assay data reduction
The assay standard curves were calculated by com-
puter program using a log-logit transformation of
the dose response variables. Fig. 1 shows a typical
computer print out of assay information.

Assessment of cost, assay time, and labour require-
ments
This was based on 1800 requests for combined vit-
amin B12, folic acid, and red cell folate determina-
tions on each patient sample as expected by this
laboratory over a period of 12 months. The assess-
ment also takes into account a repeat determination
rate of about 10% and the assay of two quality con-
trol specimens per assay.
As the kit allows the determination of only one

folate at a time, the assessment of every red cell
folate entails "wastage" of one vitamin B12 determi-
nation. This extra cost is unavoidable with this
method of determination and accordingly has been
taken into consideration.

Results

TECHNICAL EVALUATION
Precision studies
Both within run and between run precision figures
are presented in Table 1. The mean within run
coefficients of variation (CV) were 5 2% for vitamin
B12 and 4*2% for folic acid. Similarly, mean between
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**** mOLAtE STANDAPER CJURVE

SLOPE = -1.011 INTERCEPT = 1.277

DATE OF ASSAY: 27.,-02/84 r1^.IMUM DIN : 33.7

ACTUAL PREDTCTE . D T FF

1 1 Ci
1 1 e
2 2 C
2 A- ~~~~~~~0

4 4.2 5
4 4.2 '
2.e . 7t - :0 1

20 .5

1 11.9 12.1 12 * 5
2 ~~18.7 18 13.4 .

- ~~3.5 3.5 3.5 .5
4 4.3 4.3 4.3 .4

.6. 4.5 4.2 4.3.
7 14.8 15.5 1 5.2.-41 2.3
8 3.^- 3.5 3.5 .8
9 54 56.4 55.2 2.2
10 3.5 3.7 3.6 2.
11 7.5 7.2 7.4 1.9
12 2.3 2.3 2.3 1.9

Fig. 1 Typical computer printout ofassay information for folic acid. Results are
expressed in nglml. nmolll = nglml x 2-27.
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Evaluation of Combostat II dual radioassay

Table 1 Precision data for the Combostat II assay ait

Mean Within run Between run

SD CV% SD CV%

Vitamin B,2 (pmol/1)
Level 1 104-2 6-7 6-5 19.1 18-3

2 332-0 12-7 3-9 26-7 8-3
Folic acid (nmol/l)

Level 1 3-6 0-18 49 034 9-6
2 26-6 0-89 3-4 2-68 10 1

SD = standard deviation.
CV = coefficient of variation.
n = 102.

run CVs were 13-3% and 9 9%, respectively, with a
higher variation at the lower vitamin B,2 concentra-
tion. Some of the latter imprecision may be attri-
buted to inter-kit variation rather than inter-assay
precision.

Dilution studies
Raised serum vitamin concentrations showed no
clinical discrepancy with neat values when assayed
at a 1/10 dilution.

Recovery
Results of the spiked recovery of added vitamin are
presented in Table 2. The mean recoveries were
102-8% and 96-3%, respectively, for vitamin B,2
and folic acid.

Correlation between methods
Fig. 2 shows the results of regression analysis. Test
results which exceeded the upper measurable limit
of the method were excluded. Any test result which
deviated from the regression line by more than
4 SDs was also omitted. An underlying cause for any
other major discrepancy was then further investi-
gated. As a consequence five of seven patients com-
pared were eliminated because of antibiotic inter-
ference in the microbiological assay.

DETERMINATION OF REFERENCE RANGES
Frequency distribution coefficients and data trans-
formation
All three vitamin determinations before transforma-
tion showed positive skewness, with red cell folate
also showing kurtosis. In a normally distributed
population skewness is zero and kurtosis has a value
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Table 3 Effect ofstatistical method on the 95% normal
reference range (n = 127)

Parametric Non-parametric Manufacturer

Vitamin B 2(pmoVl) 172-557 167-565 163-554
Folic acid ?nmol/1) 5-9-21-8 5-5-22 9 3-9-35 2
Red cell

folate (nmol/1) 397-1126 390-1333 477-2225

of 3-0. If the kurtosis value exceeds 3, the distribu-
tion has longer tails than a normal distribution with
the same standard deviation. Red cell folate showed
the greatest statistical deviation from the normal dis-
tribution. After mathematical transformation of
data, all three determinations had skewness and kur-
tosis coefficients which were not significantly differ-
ent from the normal distribution.

Reference ranges
Age, sex, and packed cell volume did not affect the
reference ranges for any of the vitamins. Non-
parametric analysis was applied to the non-

transformed values as the distributions showed a

deviation from normality. Parametric estimates
were applied to the transformed values as these data
indicated normal distributions after transformation.
The resulting effect of statistical method is shown in
Table 3.

CORRELATION AT THE DEFICIENT LEVEL
Table 4 shows the correlation between the non-

commercial methods and Combostat II in the
deficient area for both vitamins. Three discrepancies
were detected between methods for vitamin B12
determination. Two of these discrepancies were not
considered significant as comparison concerned
assay values that had deviated marginally from one

of the deficient cut off values. Both cases had normal
haemoglobin concentrations and mean cell volumes.
In the other discrepancy (normal/low) a raised mean
cell volume favoured the determination by kit
method.

In contrast, folic acid determination showed grea-
ter variation, with seven discrepant values. In all but
one case comparison concerned values that had once

again deviated marginally from one of the deficient
cut off values. One of these patients was anaemic,
but none had a raised mean cell volume. The

Table 2 Recovery ofadded vitamin

Pool Base value Amount added Amount recovered % recovery

Vitamin B,2 (pmol/) 1 128 148 163 110-0
2 304 593 559 94-4

Folic acid (nmol/1) 1 27-2 4.5 4.5 100
2 3-4 18-2 16-8 92-5
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significant discrepancy (low/normal) had a normal
haemoglobin concentration and mean cell volume,
again favouring the kit method.

Correlation of the red cell folate values revealed

Table 4 Detection rates between methods at the deficient
level* (Non-commercial method v Combostat II)

Agreement Discrepancies

LowlLow Normal Low Low/Normal

Vitamin B,2 13 3 (1) 0
Folic acid 16 - 1 6 (1)
Red cell folate 10 ;

*Determinations with values below thc defined 95% reference
range for either method. Numbers in parentheses represent
discrepancies considered significant (see results for explanation).

4000

o 3000*
0
P-

;h 2000-
0
.0
E
0
0

--1000-

Red cell folate (nmol/l)

r=0 98
/ Intercept = 13218

Slope=0-81
Syx=96 2
(n=38)

n .a

0 1000 2000 3000 4000
Microbiological assay

Fig. 2 Regression analysis ofpatient sample
results derived by Combostat 11 and non-commercial
methods.

three discrepancies, none of which was significant
for reasons similar to those already described. No
patient had a low haemoglobin concentration or
raised mean cell volume.

In general, the haematological data favoured the
determination by kit method. Unfortunately, only
five patients in this comparison were followed up
with bone marrow aspiration or "7Co B12 plasma
absorption and urinary excretion tests. Of four
patients in agreement for low vitamin B,2 concentra-
tion, three were subsequently diagnosed as having
pernicious anaemia or malabsorption of vitamin 132
and the other had probable dietary deficiency. The
fifth patient was deficient in serum folate by both
methods, with the bone marrow showing features
diagnostic of acute myeloid leukaemia.
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Evaluation of Combostat II dual radioassay

Table 5 Correlation ofvitamin B,2 concentrations by Combostat II with 57Co B12 plasma absorption and urinary excretion
results.

Case Haemoglobin Mean cell 8h 57Co B2 24h "7Co B2 Conclusion Vitamin BJ2 Folate Red cell
no concentraton volume (fl) plasma urinary or final concentrafton concentration folate

(gldl) absorption excretion diagnosis (pmol/l) (nmolll) concentration
(nmolll)

1 11-5 75 Ab* Ab* PA or MA 118 N N
2 6-9 118 Abt Abt PA 59 N N
3 9-4 90 Abt Abt PA 155 N N
4 12-0 104 Abt Abt PA 111 N N
5 14-1 90 Abt Abt MA 78 N N
6 6-9 90 Abt Abt PA 159 N N
7 12-5 107 Abt Abt MA 48 N N
8 9-4 92 Abt N Delayed 87 N N

absorption
9 12-4 86 Ab* Ab* PA or MA 113 N N
10 14-5 74 N N Probable 130 N N

dietary deficiency

N = normal.
Ab = abnormal
NA = information not available.
PA = pernicious anaemia.
MA = malabsorption.
*Resultsof repeat test with intrinsic factor not available.
tCorrected with intrinsic factor.
tDid not correct with intrinsic factor.

The results of an extensive clinical correlation are
pre-sented in Tables 5 and 6. Table 5 shows the cor-
relation of assay results by kit method with haemo-
globin concentration and mean cell volume,
together with 57Co B,2 plasma absorption and uri-
nary excretion values. No bone marrow information
was available for these patients. Similar information
on further cases with available bone marrow infor-
mation is presented in Table 6.
Of 31 patients with bone marrow information

suggesting deficiency as outlined in the methods, 15
were deficient or borderline for any one or more
than one of the vitamin B,2, folate, and red cell
folate determinations. No patient showing frank
megaloblastosis in the bone marrow examination
had a normal result by the kit method. Of the 15
patients with abnormal 57Co B,2 plasma absorption
and urinary excretion results, 15 were deficient for
vitamin B,29 which represents 100% agreement.

ASSESSMENT OF COSTS, ASSAY TIME, AND
LABOUR
The cost of reagents and assay tubes of a combined
vitamin B12, folic acid, and red cell folate request,
with each determination performed in duplicate, is
about $10-84 (£7-34) for the kit method. The figure
may be less if the kits are purchased on a contract
basis, but it is much higher than the cost of the non-
commercial methods of $2 10 (£1-42). In our
laboratory, however, the non-commercial methods
require two technicians whereas only one technician
is needed for the kit method. This results in man-

power savings of about 41 5 Ih a week. The dual
radioisotope dilution assay therefore allows an extra
labour resource for the laboratory or the initial hir-
ing of fewer staff to perform the assays.

Discussion

In order to evaluate the Micromedic B,1Folate
Combostat II kit we examined the performance of
the kit in relation to certain common criteria, includ-
ing methods established in the area of predictive and
definitive clinical assessments.
The results of assay precision show that the Com-

bostat II kit was generally reliable and reproducible
in an extended study. The inter-kit batch variation
at the lower vitamin B12 concentration may reflect a
problem with reagents or manufacturer quality con-
trol that may need to be further investigated. Aver-
age between and within batch CVs compare favour-
ably with figures obtained for the same kit in
another study4 and for other kits" and inter-
laboratory evaluations.* No discrepancies were
noted for raised values on sample dilution, and
overall recovery of added vitamin was roughly
100%. Comparison with our standard laboratory
procedures established a highly significant correla-
tion coefficient with only a minor negative bias for
folic acid and red cell folate (Fig. 2).

Antibiotic interference in the microbiological
assay of folate was a problem noted in this evalua-
*Australian Wellcome Immunoassay Quality Control Program (Wellcoine
Diagnostics, Beckenham, England).

1333

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://jcp.bm
j.com

/
J C

lin P
athol: first published as 10.1136/jcp.37.12.1327 on 1 D

ecem
ber 1984. D

ow
nloaded from

 

http://jcp.bmj.com/


Raniolo, Phillipou, Paltridge, Sage

Table 6 Correlation of vitamin levels by Combostat II with 57Co B12 plasma absorption and urinary excretion results or bone marrow
examination results or both

Case Haemoglobin Mean 8h "7Co B,2 24h "'Co B2 Bone marrow Conclusion Vitamin B,2 Folate Red cell
no concenitration cell plasma urinary comments or final concentration concentration folate

(gldl) volume (fl) absorption excretion diagnosis (pmoll1) (nmolll) concentration
(nmolll)

1 11 6 85 Abt

2 16(0

3 9-6

4 69

105 Abt

106 Ab*

94 NA

8 9 75 NA

6 8-7 77 NA

7 9'8 87 NA

Abt Hypocellular. Slight PA with iron 152
dyserythropoiesis. deficiency
Stainable iron reduced

Abt Megaloblastic change. PA with iron 56
Stainable iron reduced deficiency

Ab* Megaloblastic change. PA or MA with 54
Stainable iron reduced iron deficiency

NA Mild dyserythropoiesis. AML N
Nuclear/cytoplasmic
asynchrony in erythroblasts

NA Occ giant metamyelocytes. Gastro intestinal N
Prominent dyserythropoiesis.blood loss
Stainable iron absent PNH to be excluded

NA Slight dyserythropoiesis. Myeloma 159
Occ hypersegmented
neutrophils

NA Megaloblastic change. Megaloblastosis or N
drug effect

NA Moderate
dyserythropoiesis.
Occ hypersegmented
neutrophils

'?Early B
or folate 3eficiency

N

NA Megaloblastic change. ?B ifolate 14
deAciency. ?Blood
loss/haemolysis
?Primary
dyserythro-
poietic
anaemia

NA Micronormoblastic Reactive marrow N
maturation. Stainable with iron
iron reduced. B 2/folate deficiency
assays suggested

Abt Grossly megaloblastic PA 22

NA Frankly megaloblastic. ?Combined 13
Stainable iron absent deficiency

NA Moderate dyserythropoiesis Myeloproliferative N
disease. Blastic
transformation

Abt Moderate dyserythropoiesis MA
'?Azathioprine drug effect
B,2folate assays suggested

Ab* Megaloblastic (treated) PA or MA
change

4*3 386

[4 48 182

N

N

3-63

N

96 N

306

159

329

272

N

144 4 8 182

N = normal.
Ab = abnormal.
NA = information not available.
PA = pernicious anaemia.
MA = malabsorption.
AML = acute mveloid leukaemia.
PNH = paroxysmal nocturnal haemoglobinurea.
*Results of repeat test with intrinsic factor not available.
tCorrected with intrinsic factor.
tDid not correct with intrinsic factor.
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N N

N N

N N

4*5 N

2-5 N

48 N

N 386

8 13-2

9 98

10 12'1

1 1 4-4

12 7 8

13 11-5

1 4 5.9

15 108-

91 NA

102 NA

88 NA

115 Abt

58 NA

89 NA

103 Abt

123 N
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Evaluation of Combostat II dual radioassay

tion. The unavailability of the clinical and drug his-
tories of patients at the time of request is a common
problem in this laboratory and would account for
some of the falsely low results by non-commercial
methods.
The clinical value of the Combostat II kit was in
favourable agreement with the non-commercial
methods and other more definitive clinical proce-
dures. Detection rates between the methods in the
deficient area were comparable, with few true dis-
crepancies arising for each of the vitamin determina-
tions. When a discrepancy did arise, the haematolog-
ical data favoured the kit method. The correlation
with bone marrow information and 5"Co B,2 plasma
absorption and urinary excretion results substan-
tiated the kit's clinical reliability in the deficient
region.

Definition of the laboratory reference range is of
prime importance in the implementation of any clin-
ical assay. Important considerations are the proper
selection of individuals and that the sample number
is sufficiently large so that valid statistical criteria
may be satisfied. While non-parametric percentile
methods for establishing the reference range make
no assumptions as to the nature of the underlying
sample population, they are not as powerful as
parametric methods, when the sample population is
indeed gaussian.8 Accordingly, data were trans-
formed to meet the requirement of a normal gaus-
sian distribution and the reference range was based
on the transformed sample set (Table 3). The advan-
tage of the latter is the greater confidence achieved
at the end points of the range.8
Comparison of the manufacturer's ranges with

those established above highlights the importance of
determining a reference range within the laboratory.
While the results of vitamin B were similar, those
for folate and red cell folate differed substantially
(Table 3). This type of disagreement does not neces-
sarily reflect on the assay, but more so on the differ-
ences in populations based on geographic, dietary,
and genetic factors. The contribution of an altered
red cell folate haemolysate preparation on this dis-
agreement is not known.
The cost of the dual radioisotope dilution assays is

considerably more than that of non-commercial
methods. As the radioisotope dilution assay method
results in a saving in the labour requirement of our
assay laboratory and allows mobilisation of
resources into other areas of the laboratory, it offers
a major advantage in manpower.
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The use of a computer program to calculate all
assay results is also beneficial. Rapid data reduction
means that all results are available for reporting just
30 min after counting. Such instruments are also
readily interfaced to counters effectively to auto-
mate the overall procedure.
On the basis of the evaluation contained in the

report, we think that the Micromedic B,JFolate
Combostat II assay kit is technically simple to per-
form and yields results which are of similiar clinical
importance to the non-commercial methods. In
addition, the results produced are reliable indicators
of deficiency. We also believe that the introduction
of a no boil solid phase technique, on which this
method is based, has generally increased the stan-
dard of these assays, in particular vitamin B,f-a
sentiment which is shared by others.4
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