
Myxoid renal cell carcinoma

which appear eosinophilic if the cytoplasm is
plentiful and rich in mitochondria, or ba-
sophilic if more scanty with fewer mitochon-
dria. Clear cell and chromophilic cell types of
renal cell carcinomas co-express cytokeratin
and vimentin and are thought to be derived
from the proximal convoluted tubule.2 3 These
cell types are commonly seen together in any
one tumour. De-differentiated 'sarcomatoid'
spindle cell forms of renal cell carcinomas are
also seen. Some tumours are composed of pale
chromophilic cells containing microvesicles
but little glycogen or lipid, which express
cytokeratin but not vimentin and are thought
to be derived from the intercalated cells of the
collecting duct.

Solid, acinar, trabecular, or tubulo-papillary
architectural patterns may also be seen, fre-
quently in combination, in any one tumour.1
Secondary changes such as cystic degenera-
tion, haemorrhage and necrosis are also
common in renal cell carcinomas.
There is some association between cell type

and architectural pattern with the clear cell and
chromophobic tumours producing a more
solid compact pattern, whereas the chromo-
philic cell types usually produce a tubulo-
papillary pattern, with papillae containing
fibrovascular cores.' The pure papillary variant
contains prominent numbers of macrophages
with foamy cytoplasm in the papillary cores.

In the present case the tumour described is a
chromophilic renal cell carcinoma (Fuhrman
grade 2, T2 NO Mx, stage 2)4 which is poor in
mitochondria for the degree of eosinophilia

present and has an unusual microtubular
growth pattern and myxoid stroma. The
tumour was monomorphic throughout. The
absence of other degenerative changes suggests
that the myxoid stroma is a primary compo-
nent of the tumour.
The prognosis of renal cell carcinomas

depends on the nuclear grade and the stage,
and is independent of the tumour cell type and
architecture, except for the sarcomatoid and
papillary tumours which fare worse.5 The
clinical significance of the unusual tumour pat-
tern described here is doubtful, but it has not
been reported previously. The unusual appear-
ance is a potential source of diagnostic error-
other myxoid tumours, such as myxoid chond-
rosarcoma or leiomyosarcoma, may appear
similar on initial microscopic inspection-but
immunohistochemistry will provide the diag-
nosis.
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Helicobacter pylori antibody titres in serum, plasma
and successively thawed specimens: implications
for epidemiological and clinical studies
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Abstract
Agreement between Helicobacter pylori
IgG antibodies measured using the Pylori-
set EIA-G kit in serum, plasma and
successively thawed specimens was stud-
ied and the implications for epidemiologi-
cal and clinical studies assessed. Plasma
titres may differ from serum titres by -6%
to +8% and therefore may be substituted
for serum. The change in titre around the
cut off value was -0.31 (se = 5.7, p = 0.96)
per thaw. The estimated maximum drop
after three thawings, 34.5, would result in
only a small decrease in sensitivity (1.3%).

For qualitative epidemiological studies,
this additional misclassification rate is
relatively small. However, positive titres
did reduce over successive thawings, with
the estimated maximum drop being 11.4%
per thaw. Therefore, thawing does need to
be considered as a contributing factor
when interpreting titre drops in eradica-
tion trials. Baseline and follow up speci-
mens from clinical studies should be
thawed once only and tested concurrently.
(C Clin Pathol 1996;49:1017-1019)
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The ability to measure antibodies directed
against Helicobacter pylori in serum on large
numbers of subjects relatively inexpensively
has made epidemiological studies of H pylori
infection possible. The manufacturer of the
enzyme immunoassay kit used to measure H
pylori IgG antibody titres in this study recom-
mends that when evaluating the efficacy of
eradication treatment, the pretreatment and
follow up specimens be tested concurrently to
improve accuracy. This has important implica-
tions for epidemiological as well as clinical
studies ofH pylori infection. Specimens taken
in different places (as in ecological and
prevalence studies) or on several occasions (as
in prospective studies or follow up of treatment
trials) would need to be frozen and transported
to, and/or stored in, a central laboratory until
they can be thawed and tested together. This
should be possible with careful planning. How-
ever, researchers often find it convenient to
thaw and test specimens which have been
stored during epidemiological studies of dis-
eases other than Hpylori infection, particularly
major prospective studies. Such specimens may
have been thawed and refrozen on several
occasions prior to testing for Hpylori antibod-
ies, which is something that the manufacturer's
instructions recommend avoiding.
Although numerous studies report having

tested serum specimens taken in different
places or on several occasions, none seem to
have assessed the effect of freezing and thawing
the specimens on Hpylori antibody titres.
Serum samples have often been used in

enzyme immunoassays. However, it may be
convenient to test plasma samples for antibod-
ies directed against H pylori in parallel with
other biochemical tests. Here, we report on the
implications of testing plasma as an alternative
to serum and of using successively thawed and
refrozen serum specimens for the measure-
ment of H pylori antibody titres during
epidemiological and clinical studies.

Methods
Plasma and serum samples were collected from
consenting adults participating in a prevalence
study of cardiovascular disease risk factors.
The samples were divided into four aliquots
per subject and stored frozen at -20°C until
screened for H pylori IgG antibodies using the
Pyloriset EIA-G kit (Pyloriset, Orion Corpora-
tion, Orion Diagnostica, Espoo, Finland). A
cut off value of 500, as recommended by the
manufacturer (sensitivity 92.5%, specificity
84.3%), was used to classify the subjects as

Table 1 Repeatability of duplicate reference sera and agreement between plasma-serum
pairs

Absorbances of duplicate
reference sera Titres ofplasma-serum pairs

Mean difference (95% CI) -0.004 (-0.008 to 0.000) 0.005 (-0.003 to 0.013)
SD of mean difference 0.026 0.035
SE of mean difference 0.002 0.004
Lower limit of agreement -0.055 (-0.061 to -0.049) -0.064 (-0.077 to -0.050)
(95% CI)

Upper limit of agreement 0.047 (0.041 to 0.053) 0.074 (0.060 to 0.087)
(95% CI)

Number of pairs 248 83

positive or negative.' Subsequently, paired
plasma and serum samples from a random 38
H pylori positive and 45 Hpylori negative sub-
jects were tested concurrently.

Aliquots of serum from a random six of the
Hpylori positive and six of the Hpylori negative
subjects were systematically thawed and refro-
zen up to three times giving up to four separate
samples. Sets of thawed aliquots were tested
concurrently for antibodies directed against
H pylori.

Titres of the plasma-serum pairs were deter-
mined from a standard curve, obtained by
plotting mean absorbances of duplicate refer-
ence sera of specified antibody titre on
semi-logarithmic graph paper. The repeatabil-
ity of the absorbances of the duplicate
reference sera and the agreement between
titres in paired plasma and serum samples were
assessed by the methods of Bland and Altman.2
Changes in titre value as a result of multiple

thawings were assessed using a generalised lin-
ear models procedure to perform a repeated
measures analysis with the number of thawings
as a linear covariate. This enabled statistically
significant changes in the titre to be detected.
The model used was adjusted with a parameter
for each individual subject.

Results
The differences in absorbance between dupli-
cate reference sera and in titre between
plasma-serum pairs were proportional to the
means. Therefore, log-transformed data were
used in assessing repeatability of duplicate ref-
erence sera and agreement between plasma-
serum pairs.
The mean differences between the log-

transformed absorbances of the duplicate
reference sera and between the titres of
plasma-serum pairs were negligible, as shown
in table 1. The lower and upper limits of this
agreement were calculated from the mean dif-
ferences ±1.96 x SD of the differences and
were narrow (table 1). The precision of these
estimated mean differences and limits of
agreement was determined from the 95% con-
fidence intervals (CI). These intervals are nar-
row, suggesting the agreements both between
the absorbances of the duplicate sera and
between titres obtained from the plasma-
serum pairs are acceptable.
When the limits ofagreement were related to

the original data by taking the antilogs, we esti-
mated that about 95% of the duplicate
reference sera absorbances will differ by less
than 5%. For the plasma-serum pairs, the titre
for plasma samples may differ by 6% below or
8% above that obtained for serum samples.
These differences are not considered to be
clinically or epidemiologically significant.
Hence, plasma may be substituted for serum
when testing H pylori antibodies using this
EIA-G kit during epidemiological or clinical
research.

For epidemiological studies, we were inter-
ested in the effect of multiple thawings on
serum titres around the cut off value of the
assay which might lead to an increase in the
proportion of false negative results. Therefore,
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we excluded two subjects with high titres, 1900
and 3600, well above the cut off value of 500 in
the repeated measures analysis of this effect.
The average change in titre (using untrans-
formed data) detected among the remaining
subjects was -0.31 per thaw (se = 5.7,
p = 0.96). The maximum probable change per
thaw was estimated (from the 95% CI) at
-1 1.5. Hence, after three thawings it would be
possible for the titre to drop by as much as
34.5. This would cause the sensitivity of the
test to decrease only slightly (estimated reduc-
tion 1.3% based on the receiver operator char-
acteristic (ROC) curve produced by the manu-
facturer). This small decrease from 92.5% to
91.2% in the proportion of H pylori positive
subjects detected by the assay is not of any epi-
demiological significance.
For eradication trials we were interested in

the effect of thawings on serum titres among all
subjects who were H pylori positive and who
would normally be eligible for treatment. For
these subjects the mean titre was 1245 and the
average drop in titre detected by repeated
measures analysis was -75.8 per thaw (se =
33.7 p = 0.04). The maximum probable drop
per thaw was 11.4%, which may be of clinical
significance.

Discussion
Our results suggest that either plasma or
serum, and specimens that have been stored
frozen and subsequently thawed on several
occasions, can be used for epidemiological
research where a small additional misclassifica-

tion rate can be tolerated. Specimens which
have thawed accidentally during storage or
transportation and been refrozen may also be
usefully tested for Hpylori status.
Among all H pylori positive subjects, the

change in titre per thaw was statistically signifi-
cant and the estimated drop could be as
extreme as 11.4% per thaw. This needs to be
taken into account when using a drop in titre as
an indicator of eradication of Hpylori infection
during follow up of treatment. Successful
eradication of Hpylori infection is usually asso-
ciated with a drop in titre of at least 60% of the
pretreatment value, which generally occurs
within 12 months.3 It is possible that multiple
thawing of specimens could make a significant
contribution to such a drop in titre. Thawing
baseline and follow up specimens once only
and testing all specimens concurrently would
be prudent.
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Abstract
The effect of order of draw when taking
blood into tubes containing additive was
investigated in 47 medical inpatients; 12 of
these patients acted as a control group.
The samples were analysed in the order in
which they were withdrawn. The results of
potassium and calcium concentrations
did not differ significantly between
groups. Manufacturers recommend a spe-
cific order of draw when taking blood
using vacuum based blood collection sys-
tems, which are routinely used in many
hospitals. The results of this study, how-

ever, show that order of draw has no effect
on calcium or potassium concentrations.
(7 Clin Pathol 1996;49:1019-1020)

Keywords: order of draw, venepuncture, Vacutainer sys-
tem, potassium concentration, calcium concentration.

The importance of correct collection and han-
dling of blood specimens has been highlighted
before.1 2 Calam and Cooper have suggested
that the order of draw of blood specimens into
tubes containing additive may affect measured
serum potassium and calcium concentrations.3
In their small (n = 5) report they suggest that if
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