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Measurement of placental alkaline phosphatase
activity in benign and malignant pleural effusions

R J Fergusson, J Fisken, M A McIntyre, J E Roulston, R C F Leonard

Abstract
The usefulness of placental alkaline phos-
phatase (PLAP) as a diagnostic marker of
malignancy was assessed in pleural fluid
from 60 patients with effusions. Pleural
fluid PLAP activities were measured by
an enzyme linked immunoassay (ELISA)
using the two monoclonal antibodies
H17E2 and H317. Similar values were

found in groups of patients with primary
bronchial tumours (n = 12), secondary
malignancies (n = 23), and "benign" con-

ditions (n = 25). The highest values were

found in a small subgroup ofpatients with
metastatic ovarian carcinoma. However,
the production of this enzyme by normal
lung makes the measurement of PLAP in
pleural fluid unhelpful as a diagnostic aid
to distinguish "benign" from malignant
effusions.

( Clin Pathol 1992;45:1114-1115)
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Pleural effusions are common in clinical prac-

tice and may be produced by a wide variety of
pathological processes. Elucidating the precise
aetiology of these effusions may be difficult,
and protracted investigations may be required.
It is often important to be able to discriminate
"benign" from malignant effusions; but the use

of conventional cytological techniques to
detect malignant cells has a sensitivity of less
than 60%.' 2 Attempts to improve this have
included the measurement of pH, various
biochemical variables, tumour associated anti-
gens2 and antibodies' in pleural fluid. As yet no
single technique with clinically useful specific-
ity or sensitivity has emerged.

Placental-like alkaline phosphatase (PLAP)
is an isoenzyme of the human syncytiotropho-
blast which has been described in various
cancer tissues as an oncodevelopmental pro-
tein3 and shows potential as a marker of
ovarian cancer.4 The enzyme has been found
in normal lung3 and was first described in a

patient with a primary bronchial carcinoma.

Methods
Samples of pleural fluid from 60 patients were

studied. The patients were divided into three
groups: 12 with primary bronchial carcinoma
(four small cell, three squamous, two adeno-
carcinoma, two undifferentiated, one large
cell), 23 with secondary tumour (seven breast,
seven ovary, three lymphoma, three adeno-
carcinoma, two sarcoma, one leukaemia), and

25 with "benign" conditions (ten cardiac
failure, three pneumonia, two rheumatoid, two
empyema, one tuberculosis, one thromboem-
bolism and six unknown). Patients in the
"benign" group were followed up for one year
to exclude any occult malignancy. The smok-
ing habits of 52 of the 60 patients were noted.
Samples (40-500 ml) of pleural fluid were
taken to the laboratory without delay following
aspiration. The fluid was centrifuged at 2000
rpm for 10 minutes and cytological prepara-
tions were made for diagnostic purposes. The
supernatant fluid was stored in 20 ml aliquots
at - 40°C before PLAP activity was measured.
Pleural fluid PLAP values were measured by
an enzyme linked immunoassay4 (ELISA)
using the two monoclonal antibodies HI 7E25
and H317.6 H17E2 recognises both PLAP
and that which is produced by the lungs of
smokers. H3 17 does not detect the latter.
Statistical comparisons between groups were
made using the Mann-Whitney U test. The
correlation between the two assays was eval-
uated using Spearman's coefficient.

Results
The mean pleural PLAP activities for each
group using the two different monoclonal
antibodies are outlined in the table. There was
no significant difference between activities
seen in patients with "benign" or malignant
effusions. There was a wide scatter of values in
each group (figure). The small subgroup of
patients with a pleural effusion from secondary
ovarian cancer had higher activities of pleural
PLAP, although this was not significant.
There was a close correlation between the

two assays using the two monoclonal anti-
bodies (r = 0*7, p < 0 001). Patients with
malignant effusions (primary or secondary)
had higher PLAP values with the HI 7E2 assay.
The mean values in the two assays in patients
with benign conditions were identical. Mean
(SD) PLAP activities (HI7E2 assay) were
higher in current smokers: 0-76 (0 8) IU/l (n =
16) compared with non-smokers or ex-smo-
kers of more than five years: 0 45 (0 7) IU/1
(n = 36). Values in smokers using the H317
antibody were not significantly lower (0-69
(0-7) IU/1).

Mean (SD) pleural PLAP activities (IUII) for two
different monoclonal antibodies

H17E2 H317

Primary lung (n = 12) 0-68 (0 88) 0-48 (0-47)
Secondary tumour (n = 23) 1-09 (2 03) 0-88 (2 02)
Benign (n = 25) 0 54 (0-95) 0 54 (0-86)
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o phate. These results may be explained by
previous reports of the relative abundance of

o PLAP in normal lung tissue compared with
o other normal tissues.3 The fact that the differ-

o ence between PLAP values in normal and
o malignant extracts from one organ is narrowest

0
in the lung and widest in the ovary3 may have

0 facilitated the identification of a subgroup of
-o _ patients with metastatic ovarian carcinoma.

0 0 Previous reports of measurement of PLAP
3

0
$ in serum have shown a relation with smoking

habits.'0 We found a trend towards high
activities of PLAP in pleural fluid from current

I. smokers which is perhaps not surprising: therePrimary Secondary Ovarian Benign is evidence that this increased PLAP activity in
of pleural PLAP values in the groups studied smokers originates from the lung,'0 indeed,
-2 antibody). Patients with ovarian carcinoma are some workers believe that PLAP may be a
as a separate group. Horizontal bars represent useful marker of acute lung injury. The results
values.*values. from this study suggest that PLAP is of no use

as a diagnostic marker for malignancy when
measured in pleural fluid.eQiliA! lTlietnaPT AP a:atlalLVlUSL SLUUICS CVa4UaLlIg a-dS a LUlIIlUU1-

marker to date have involved estimation of
enzyme activity in serum samples. This allows
for easy monitoring of activities in out-
patients.34 Of the few studies reporting PLAP
measurements in other body fluids, there is
evidence of raised values in the cerebrospinal
fluid of patients with primary intracranial
germinoma,7 in ascitic fluid of patients with
ovarian carcinoma,8 and in peritoneal fluid
from patients with endometriosis.9 In this last
study samples obtained from healthy women
also had detectable PLAP activity and in all
studies there seemed to be a good correlation
between the activities ofPLAP in serum and in
the body fluids sampled.

This is the first study assessing PLAP as a
diagnostic marker of malignancy in pleural
fluid. Our results have shown no difference
between PLAP values in fluid from patients
with "benign" and malignant effusions and no
difference between primary and secondary
tumours apart from higher values seen in a
small subgroup of patients with ovarian can-
cer.
We found no difference in two assays using

monoclonal antibodies with different specifi-
cities for PLAP and PLAP-like alkaline phos-
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