
Pleomorphic adenoma of the bronchus

Adipose tissue in salivary pleomorphic ad-
enomas is well recognised4 although its de-
rivation remains unclear. There are three
possible explanations for its presence: first, that
it is the result of the incorporation of pre-
existing stromal fat of the organ in which the
tumour has arisen; second, that it represents
adipose differentiation of mesenchymal cells in
a true biphasic tumour; or, third, that it is
caused by adipose metaplasia of primordial
myoepithelial cells. While the first possibility
might be invoked for pleomorphic adenomas
arising in fatty organs such as breast, salivary
gland or skin, it seems less likely in the context
of the lung where fat is, at best, sparse and
which, in this case, was not evident immediately
adjacent to the tumour. If one believes, as
the weight of evidence tends to suggest, that
pleomorphic adenoma "is not a true mixed
tumour but is of solely epithelial origin, and
that the connective tissue appearances are sec-
ondary"5 then the second postulate seems un-
safe. If, as we believe, the third suggestion is
true (and the presence of cells (figure, panel
B) with the morphological characteristics of
lipoblasts6 argues that this might be so, absence
of myofilaments on electron microscopy not-
withstanding) then adipose metaplasia might
be added to the list ofmorphologies' that modi-
fied myoepithelial cells can adopt.

Because so few cases of pleomorphic ad-
enoma of the bronchus have been documented
it is difficult to assess their prognosis. Un-
doubted malignant variants have been
described'78 which, in addition to the generally
accepted histological features of malignancy,
such as necrosis and high mitotic rate, tend to
be larger than their benign counterparts.'

In the salivary gland pleomorphic adenomas
are notorious for their tendency to recur, prin-
cipally because of their gross morphology and
the difficulty in achieving adequate excision in

surgically complicated terrain.' Genuine re-
currence of a benign pleomorphic adenoma of
the bronchus, however, has been recorded only
once9 and in that instance it is unclear if ad-
equate resection of the primary tumour was
achieved. The "recurrence" documented by
Sakamoto et all' is difficult to accept as such,
principally because it was found in the peri-
phery of the opposite lung, nine years after initial
lobectomy. The possibility that this pre-
dominantly chondroid tumour might have rep-
resented asynchronous metastases from an
undetected low grade mesenchymal tumour
elsewhere was not entertained.

It would appear logical, therefore, that be-
nign pleomorphic adenomas of the bronchus
should not recur if, as in this case, an adequate
resection margin can be obtained.
Our thanks to Mr David Luke for clinical information, to Jan
Walker for photographic assistance and to Carol McCormick
and Anne Mynes for electron microscopy.
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Detection by PCR of Toxoplasma gondii in blood
in the diagnosis of cerebral toxoplasmosis in
patients with AIDS
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Abstract
The polymerase chain reaction (PCR) for
amplification of Toxoplasma gondii DNA
was performed prospectively in the blood
of 19 patients with AIDS and cerebral toxo-
plasmosis. The Bi gene and TGR1E se-
quence were used as targets and results
were confirmed by hybridisation. Controls
consisted of 24 HIV infected patients with
tissue culture proven T gondii para-

sitaemia and 57 HIV infected patients
without toxoplasmosis. PCR was positive
with both targets in 20 of24 samples (84%)
from patients with parasitaemia. Three
of 57 samples (5%) from patients without
toxoplasmosis were PCR positive with
either target, but none was positive with
both targets. Only three of the 19 patients
(16%) with cerebral toxoplasmosis had a
positive PCR with both targets before the
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start of specific treatment. PCR per-
formed in blood is oflittle diagnostic value
in cases of cerebral toxoplasmosis but
could be useful in patients with dis-
seminated infection.
(J7 Clin Pathol 1996;49:89-92)

Keywords: cerebral toxoplasmosis, polymerase chain
reaction, AIDS.

The presumptive diagnosis of cerebral toxo-
plasmosis is based on characteristic neuro-
radiological abnormalities in patients with
serum antibodies to Toxoplasma gondii, and
confirmed within approximately two weeks by
the clinical and radiological response to specific
treatment. An earlier and definitive diagnosis
would be highly desirable, however, so that
treatment for alternative diagnoses is not de-
layed. The polymerase chain reaction (PCR)
method has been successfully used for such an
objective,1`6 but its value for the diagnosis of
cerebral or disseminated toxoplasmosis in
patients with AIDS is still controversial. We
report here the results of a PCR study on
blood samples from AIDS patients with Tgondii
infection, using as targets the 35-fold repetitive
B 1 gene6 and the repetitive TGR1E sequence.7

Methods
CLINICAL SPECIMENS
We studied prospectively, from September
1992 to March 1994, 19 AIDS patients with
cerebral toxoplasmosis. The diagnosis was
based on the results of neuroradiology, clinical
presentation, presence of anti-toxoplasma anti-
bodies in the serum as determined by enzyme
linked immunosorbent assay (ELISA, Platelia
IgG, Diagnostics Pasteur), and response to

specific treatment. Blood samples were taken
before starting specific treatment and then
upon treatment for up to 45 d. For each patient,
data regarding specific anti-toxoplasma pro-
phylaxis or treatment, CD4 cell count, and
detection of anti-toxoplasma antibodies in the
serum were recorded.

Stored blood specimens (at - 80°C) from
24 patients with AIDS in whom Tgondii paras-
itaemia had been proven by tissue culture were
used as positive controls. Fifty seven samples
obtained from 57 HIV infected patients without
toxoplasmosis served as negative controls.

PROCEDURES
Each 10 ml ofEDTA blood sample was mixed
with an equal volume of sterile 2% Dextran
T 500 (Pharmacia) and sedimented for 15
minutes. The leucocyte-rich supernatant was
collected in two tubes and centrifuged at
2000 x g for 10 minutes. One pellet was in-
oculated into MRC5 tissue cultures8; the other
was kept at -80°C for PCR. DNA was ex-
tracted according to a procedure modified from
Loparev et aP and then used for PCR. The
targets for amplification were the B 1 gene6
and the TGR1E sequence.7 A 131 bp region
(position 180 to 309) was amplified with spe-
cific primers, B5 (sense) 5'-TGAAGAG-
AGGAAACAGGTGGTCG (positions 309 to
287) and B6 (antisense): 5'-CCGCCTC-
CTTCGTCCGTCGTA (positions 180 to
200) for the B 1 gene, and a 191 bp region
(position 28 to 218) was amplified with Ti
(sense): 5'-ATGGTCCGGCCGGTGTATG-
ATATGCGAT (positions 28 to 55) and T2
(antisense): 5'-TCCCTACGTGGTGCCGC-
ATTGCCT (positions 218 to 194) for the
TGR1E sequence. Amplification was carried
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Left panel. Amplified products analysed by electrophoresis through 2% agarose gels. Lanes A and B are molecular weight
markers; lane B molecular weight marker is digoxigenin labelled. Lane 1 is a negative control, lane 2 a positive control,
lanes 3, 5, 6, and 7 are negative, lane 4 is positive. 131 bp amplification fragment with the B51B6 primers and 191 bp
amplification fragment with the Tl/T2 primers are marked. Right panel: Detection of amplified products after specific
hybridisation with digoxigenin labelled oligoprobes.
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Detection of toxoplasma by PCR

Results of the polymerase chain reaction (PCR) in blood of human immunodeficiency virus (HIV) infected patients with
or without toxoplasma infection

Patients with Patients without Patients with
T gondii parasitaemia toxoplasmosis cerebral toxoplasmosis
(n=24) (n=57) (n=19)

Presence of serum anti-toxoplasma IgG 9/10 (90%) 50/57 (88%) 18/18 (100%)b
Tissue culture proven parasitaemia 24/24 0/24 1/19 (5%)
Mean CD4 cell count (cells/ml, range) NA' 50 (0-335) 56 (0-170)
Specific toxoplasma prophylaxisd NA 35 (61%) 7 (37%)
Positive PCR with Bl and TGR1E primers 20 (84%) 0 3e (16%)
Positive PCR with BI primers only 0 2 (3%) 1 (5%)
Positive PCR with TGR1E primers only 2 (8%) 1 (2%) 1 (5%)
Negative PCR 2 (8%) 54 (95%) 14 (74%)

'Results were available for only 10 patients. In two patients, ELISA and agglutination test were negative and only the dye test was
positive (2 IU/ml). One patient was completely negative (ELISA, sensitised agglutination, and dye test).
Not done in one patient.
'NA, not available.
d Specific anti-toxoplasma prophylaxis included any of the following drugs alone or in combination: cotrimoxazole, pyrimethamine,
dapsone, clindamycin, sulfadiazine.
'Only one patient had positive tissue culture parasitaemia.

out with 20 pmol of each primer in 50 ml of
the PCR solution containing 1 unit of Taq
DNA polymerase (Beckman), 50 mM KCl,
10mM Tris-HCl (pH 8-3), 2-5 mM MgCl2,
200mM each of dATP, dCTP, and dGTP, and
400mM dUTP. In order to minimise the risks
of contamination, 0-5 U of uracil-DNA-gly-
cosylase (UDG) (Epicentre Technologies) was
added.'0 The reactions were performed in a
DNA thermocycler (Hybaid) as follows: two
minutes at 50°C, then 40 cycles ofdenaturation
at 94°C for 30 seconds, annealing at 60°C for
30 seconds, and elongation at 720C for 30
seconds; then the temperature was maintained
at 72°C until 50 ml of chloroform was added
to prevent any degradation of dU-containing
PCR products by residual or reactivated
UDG.10 Negative controls (desionised water)
and positive controls (DNA from RH ta-
chyzoites) were included in each experiment.
PCR inhibitors were sought on negative am-
plification products by "coamplification" with
a known quantity of Tgondii DNA; if a negative
result was obtained, we concluded that there
was an inhibitor of the DNA amplification
reaction. Among 148 samples which were
found negative by PCR, only two unknown
amplification reaction inhibitors were noted
(1-4%).
PCR products were visualised on a 2% agar-

ose gel stained with ethidium bromide (figure,
left panel), then transferred to a nylon mem-
brane Hybond N+ (Amersham). Hy-
bridisation was performed at 600C using
digoxigenin labelled oligonucleotides ST1: 5'-
TACTGGTTGTGTGTCGTTATG (position
87 to 108) for the TGRIE sequence and SB5:
5'-GCAAGAGAAGTATTTGAGGTC (po-
sition 249 to 269) for the B 1 gene. Probe target
hybrids were detected by chemiluminescence
with DIG luminescent detection kit (Boehr-
inger Mannheim) according to the manu-
facturer's instructions (figure, right panel).

Results
Twenty of the 24 samples (84%) from patients
with proven parasitaemia were PCR positive
with both primers (table). In two other patients,
a positive PCR was obtained with TGR1E
primers only. The last two patients had negative
PCR, with no PCR inhibitors identified. In

these two patients, however, the cell pellet
consisted of very few cells, and tissue culture
showed scarce parasites.
PCR was completely negative in 54/57

patients without toxoplasmosis. Three patients
had a positive PCR with either the B1 or
TGR1E primers, but none was positive with
both. All three patients had a positive serology
for toxoplasma and did not receive prophylaxis
against toxoplasmosis. The first patient had
Pneumocystis carinii pneumonia and 276 CD4
cells/ml; a second patient had bacterial pneu-
monia and 335 CD4 cells/ml; the last patient
had disseminated tuberculosis and 8 CD4 cells/
ml, but did not have clinical toxoplasma in-
fection within a year of follow up.

In the prospective study of 19 patients with
cerebral toxoplasmosis, cell cultures were neg-
ative in 18 patients and PCR was negative in
14 cases, with no evidence of inhibitors of
DNA amplification. A positive PCR with either
primer alone was noted in two cases. In three
patients, PCR was positive with both primers;
interestingly, none had received specific anti-
toxoplasma prophylaxis and one had a tissue
culture proven parasitaemia.
During treatment, detection of parasitaemia

by tissue culture and byPCRremained negative
in all samples.

Discussion
In this study, we assessed the usefulness of
a PCR assay using two repetitive targets for
detection of T gondii DNA in blood for the
diagnosis of cerebral toxoplasmosis in HIV in-
fected patients. This method was found sens-
itive to detect TgondiiDNA in blood ofpatients
with proven parasitaemia, with 84% of the
samples positive with both targets. These res-
ults are consistent with previous studies in HIV
infected patients with disseminated toxo-
plasmosis, where about 80% of the patients
had positive PCR."5 Two additional samples
were negative with the B 1 primer and positive
with TGR1E primers only, possibly in relation
to the high repetition of this latter sequence
in the parasitic genome. However PCR was
completely negative in two cases: the low para-
site burden in tissue culture detected with both
patients, a failure to extract parasite DNA, or
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storage conditions might explain this dis-
crepancy between PCR and culture.
We then found that all HIV infected patients

with no symptoms of cerebral toxoplasmosis
had negative PCR with both primers, although
most of them were at risk for toxoplasmosis
because of their profound immunodeficiency
and positive serology for T gondii. A positive
PCR with only one primer was occasionally
observed in three patients with no signs of
toxoplasmosis and a contamination of blood
samples cannot be totally excluded, although
the usual precautions for PCR were taken and
a dUTP-UDG system used. We therefore con-
sidered our PCR assay to be positive when
positive signals with both primers were ob-
tained.
When used prospectively for diagnosis in

patients with symptoms of cerebral toxo-
plasmosis and no sign of extracerebral in-
volvement, PCR was found to be positive with
both primers in only three patients (16%) be-
fore initiation of treatment. These results are
of comparatively much lower sensitivity than
those reported by Dupouy-Camet et al using
the B 1 gene, where eight of 14 patients where
found to be PCR positive.2 Such a discrepancy
may be explained by the different conditions
under which the PCR was carried out and
interpreted. In the latter study, a PCR was
considered positive when at least two of three
repeated PCR tests performed on each sample
with one primer were positive, thus exposing
the possibility of a false positive result if only
one PCR test is performed. In our study we
chose to perform PCR with two primers, and
a positive result with both primers was required
for a positive PCR assay. Our results, however,
are more in agreement with those of El Sayed
Khalifa et al,5 where only two of 15 patients
with AIDS and cerebral toxoplasmosis (13x3%)
had parasitaemia detected by PCR. This low
sensitivity of PCR could be explained in part
by the prescription of specific prophylaxis, as
our three patients with positive PCR did not
receive such prophylaxis, whereas PCR was
negative in all patients with cerebral toxo-
plasmosis who received specific prophylaxis.

However, only 37% of our patients with ce-
rebral toxoplasmosis had prophylaxis, and the
sensitivity of PCR in patients without pro-
phylaxis would be only mildly higher (25%).
A more likely hypothesis is that patients pre-
senting only neurological symptoms of cerebral
toxoplasmosis experienced a local reactivation,
which was not associated with an haema-
tological spread of the parasite

In conclusion we feel that the detection of
T gondii in blood by PCR has a low sensitivity
for the diagnosis of cerebral toxoplasmosis in
patients with AIDS and is therefore of little
value in the clinical situation, although it may
be an alternative to tissue culture for the diag-
nosis of disseminated infections.
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