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Short reports

Deriving a useful packed cell volume estimate
from haemoglobin analysis

G O'Connor, A M Molloy, L Daly, JM Scott

Abstract
A method is described whereby the
packed cell volume (PCV) of a blood
sample can be estimated from the
haemoglobin concentration. The method
defines the relation existing between
haemoglobin concentration and the PCV
ofblood samples and uses the mathemat-
ical formula thus obtained to estimate an
unknown PCV value for a sample by
extrapolation from the known haemoglo-
bin value ofthe same sample.
The method could be used in large

scale field studies where haematological
services are not available and where an
evaluation of red cell status of vitamins
such as folate is required.

gories was taken into account. The range of
haemoglobins (and number of samples) in
the low, normal, and high MCV groups were,
respectively, 72-176 (n = 104); 72-182
(n = 57); and 63-167 g/l (n = 74). No other
criteria were used to include or eliminate
samples. Regression analysis was carried out
for haemoglobin concentration against PCV.
To avoid the possibility of bias, separate
regressions were performed in each MCV
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Red cell folate content is considered to be the
best index of tissue folates.' This is derived by
combining a whole blood folate measurement
with the packed cell volume (PCV) of the
sample, measured by haematocrit or elec-
tronic counter. Our laboratory is involved in
nutritional field studies involving large num-
bers of out patients for whom backup haema-
tological services are not available. It has thus
become necessary to obtain an estimate of the
PCV indirectly to provide a red cell folate
result.

It has long been recognised that there is a
close relation between an individual's PCV
and haemoglobin concentration.2

Methods
Results were collected from randomly
selected blood samples processed for routine
haematological examination in this depart-
ment. All had been analysed using a Coulter
S + IV model, calibrated with 4C +. The
instrument was registered as part of an exter-
nal quality assessment scheme during the
study. The data were divided into categories
as follows: MCV of < 80 fl; 80 fl < MCV <
94 fl; and MCV of > 94 fl, to reflect the
approximate cutoffs for low, normal, and
high MCV values. Microcytic anaemias occur
below the 80 fl cutoff and macrocytic
anaemias above the 94 fl level, so the possibil-
ity of altered correlations within these cate-
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Correlation of haemoglobin concentration with PCV in
blood samples stratified byMCV as follows:
(1) MCV < 80fl (n = 104); PCV = 0 029 + 0-015;
r = 0-97; residual SD = 0013.
(2) 80fl < MCV < 94fl (n = 57); PCV = 0-028 +
0-008; r = 0 99; residual SD = 0 008.
(3) MCV > 94fl (n = 74); PCV = 0-030-0015;
r = 0-98; residual SD = 0014.
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group rather than constraining the estimates
by fitting parallel regressions.

Results and discussion
The results are given in the figure. Within
each MCV group there was a strong linear
correlation between haemoglobin concen-
tration and PCV. This was only marginally
affected by MCV, and maximum discrepan-
cies occur at very low or very high haemo-
globin concentrations. For example, a
haemoglobin concentration of 60 g/l would
give a PCV of 0-176 against the normal MCV
curve, 0-189 against the low MCV curve, and
0-165 against the high MCV curve. There
was no substantial difference in the regres-
sions of the low MCV curve when analysed
without the high value outlier (PCV = 0-027
haemoglobin + 0-033).
To validate the technique, blood count

data were collected from 25 subjects with
haemoglobin values ranging from 43 g/l to
160 g/l and MCV values ranging from 67 fl to
140 fl. The PCV was estimated from the
derived equation for normal MCV and the
results were compared with PCV results
obtained using the Coulter counter. The cor-
relation coefficient was 0-99 (data not
shown). Agreement between the methods was
assessed using the technique described by
Bland and Altman.3

On average, the new haemoglobin based
method of determining PCV gave an estimate
of 0-019 (95% confidence interval 0-013 to
0-025) lower than the direct Coulter method.
This represents a downward bias of 4-8% on
a PCV of 0-40. The scatter of the discrepan-
cies suggests that in 95% of people the new
method will give values between 0-049 lower
and 0-011 higher than the Coulter result. In
carrying out surveys of large populations this
level of error in red cell folate is within
acceptable limits.
As a final comment, we have also found

that where a value for haemoglobin is not
available, the standard Drabkin's method of
analysis gives excellent results when carried
out on dilutions of whole blood into 1%
ascorbic acid. Quality control standards
should also be diluted into ascorbate and a
drop (10 pl) of ammonia solution added to all
tubes to remove turbidity, as described else-
where.4
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