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Abstract—The question whether the LAI test could predict the histological presence
or absence of breast cancer was investigated in this study. Fifty-six women hospitalized
in the ‘Frauenklinik® required a biopsy because clinical evidence suggested the diagnosis
of breast cancer. Concurrently, 34 women were studied, 14 of whom were suffering from
gynecological malignancies. Individuals were tested with several breast carcinoma
extracts obtained from the panel available at that time. The extracts were prepared
with 3 mole/l potassium chloride from the primary tumors of 24 different breast
carcinomas. While all control subjects failed to respond o the panel of breast carcinoma
extracts (mean LAI<30°4), 76%, (29/38) of the patients with confirmed breast
cancer stage 1 or 11, 389 (8/8) of the patients stage 111 or IV and 40%, (4/10) of
the patients with fibrocystic disease did respond to the panel of extracts. In LAI
positive patients with fibrocystic disease, there was evidence of epithelial proliferation.
Patients with benign and malignant breast lesions failed fo react to ome of the control
extracts prepared from normal breast lissue or soft tissue sarcoma. Our results suggest
that some patients with fibrocystic disease react similarly to patients with confirmed
breast cancer in the LAI test, because their lymphocytes may have become sensitized fo
tissue antigens assoctated with breast carcinoma.

INTRODUCTION carcinoma tissue have been reported to inhibit
the migration [9] and adherence [10] of lym-
SEVERAL recent reports have suggested that phocytes from women with no clinical evid-
the LAI test may detect specific tumor- ence of breast cancer who carried a sub-
associated immunity in a variety of human stantial risk of developing this disease. Thus, a
malignancies including carcinoma of the positive LAI response to breast carcinoma has
female breast [1-6]. In a few studies patients been demonstrated in patients with confirmed
were tested prior to histological diagnosis malignancies as well as in some patients prone
[3-7]. In general, the majority of patients with to developing breast cancer. In an attempt to
benign breast lesions have been found not to validate further the LAI test in identifying
rcact to breast carcinoma extracts in the LAI patients prior to histological diagnosis, we
test [3,4,7]. However, some patients with have applied the procedure to a group of ‘high
fibrocystic disease have shown a reactivity risks’ patients requiring surgery for diagnostic
similar to breast cancer patients [8]. In ad- clarification.

dition, soluble extracts derived from breast
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aged 27-80yr participated in this study. For
all patients a biopsy was required, since physi-
cal examination and/or mammographic find-
ings suggested the diagnosis of breast cancer.
LAT was performed prior to histological diag-
nosis. At the same time, 34 women were
studied to evaluate the reactivity of the breast
carcinoma cxtracts. These controls, aged 21--
75vyr, included 16 patients with one of the
tollowing malignancies: carcinoma of the
ovary, (7); carcinoma of the corpus or collum
uterl, (4); carcinoma of the vulva, (3); gastric
cancer; (1); and non-Hodgkin’s lymphoma,
(1). Moreover, 4 patients with hypertension
and/or diabetes, and 14 apparently healthy
women (laboratory staff) were studied.

Extracts

Breast carcinoma extracts were prepared
from the primary tumors of 24 patients with
3mole/l potassium chloride by a modification
[11] of the method reported by Meltzer et al.
|12]. Control extracts were prepared from
normal breast tissuec and soft tissue sarcoma.
The extracts were sterilized by Millipore *
filtration. Their protein concentration, as de-
termined by the Lowry method, ranged from
2.5 to 8 mg/ml. Individuals were tested with a
panel of breast carcinoma extracts available at
that time. An average of 6 breast carcinoma
extracts were used to test the patients suspec-
ted of having breast cancer. In the control
group an average of J extracts were used
(Table 1). In addition, cach patient was
tested with one of the control extracts derived
from soft tissue sarcoma or normal breast
tissue.

LAI assay

LAI was determined in the wells of mic-
rotest II plates (Falcon, No. 3040) as pre-
viously described [13]. Briefly, blood lym-
phocytes were isolated according to the
Boyum method [14] and suspended at
I x 10°/ml in Eagle’s basal medium supplemen-
ted with 39, fetal calf serum (EBM). In most
experiments, isolated blood lvmphocytes were
preincubated for 1 hr at 37°Cl in tissue culture
flasks, after which the non-adherent cell frac-
tion was used in the LAI test. This prein-
cubation step was found to reduce non-
specific suppressor cell-like activity mediated
by B-cells and monocytes (unpublished obser-
vation). Effector cclls then introduced into the
LAT test contained 95°; lymphocytes (mainly
T-cells), less than 19, granulocytes and less

than 5% monocytes, as determined by
Wright’s and esterase staining [15], and ingcs-
tion of latex particles [16]. One-hundred
thousand lymphocytes in 0.25ml EBM con-
taining 75 ug tissue extract (final concen-
tration 300 ug protein/ml) werc incubated in
cach well of the microtest plates for 2hr at
37°C. Then, the culture medium was asp-
irated from cach well and the number of the
non-adherent cells suspended in each well was
counted in a Coulter counter. The mecan
percentage of adherent cells in triplicate cul-
tures was determined, and LAT was calculated
according to the formula:

©, LAl=
2, Adherence in EBM —
", adherence in EBM plus extract
©, Adherence in EBM
x 100

For statistical analysis the chi-square test with
Yates’ correction was used taking the mean
LAI value of 309 as the cut-off point.

RESULTS

In 46 of the 56 patients clinically suspected
ol having breast cancer, thce diagnosis was
confirmed histologically. Only 10 patients
were found to be [ree of malignant diseasc.

The histogram of the LAT results, presented
in Fig. 1, shows how often breast carcinoma
extracts induced reactivity within LAL in-
tervals of 109, It may be seen that in the
control group of 34 women the LAI reactivity
tended towards a normal distribution between
— 15 and 25°,. However, in the 46 patients
with confirmed breast cancer, as well as in
the 10 patients with fibrocystic disease, two
similar curves of LAI distributon were ob-
tained which showed a sccond peak between
30 and 30°;. The histogram of LAT reactvity
to a single control tissue extract, dertved from
soft tissuc sarcoma or normal breast tissue,
showed normal distribution between —5 and
239, (not shown).

Table 1 details that 4.9°, (8/162) of the
LAT results over 309, were obtained by re-
action of lymphocytes from control subjects to
breast carcinoma extracts. By contrast, 61
(193/318) of the LAI results results over 309,
were obtained by reaction of lymphocytes
from patients suspected of ‘having breast can-
cer (Chi-square 2 =135, P<0.01).
Comparison by histology reveals that 66,
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Fig. 1. Incidence (in V%, of total No.) of LA reactions within intervals of 10, in 34 control

subjects M- -- - A, 46 patienis with confirmed breast cancer @- - - - @, and 10 patients with
Sibrocystic disease O----O.

Table 1. Frequency of LAI results lower and higher than 30° ) in 36 patients suspected of having breast cancer and a
control group of 34 women. (+ve/ —ve=rcarcinoma confirmed or dismissed; control tissues were soft tissue sarcoma or
normal breast tissue)

No. of Frequency of Mean No. Type
Histology LAI LAI of extracts of
+ve/—ve tests <300, > 300, used extracts
Patients suspected
of having breast
cancer (n=>56) + 256 340 669 5.6 Breast—CA
- 62 6097, 409, 6.2 Breast—CA
+/— 318 39, 619 5.7 Breast-CA
+/- 36 1009, 0, 1.0 Control
tissuc
Control subjects Not done 162 95.19, 490 4.8 Breast—CA
(n=34)
(168/256) of the LAI results over 30°; were of breast carcinoma extracts (mean LAI

obtained with breast carcinoma extracts in
patients with confirmed breast cancer, com-
pared to 40° (25/62) in patients with fibro-
cystic discase (y2=12.3, P<0.01). This differ-
ence was significant. Control extracts derived
from soft tissue sarcoma and normal breast
tissue failed to induce LAI over 309 re-
activity in all patients studied.

We used a mean LAI value obtained with
the panel of breast carcinoma extracts above
and below 30°; to call results positive or
negative. The results, summarized in Table 2,
show how often mean LAI values below 309,
between 30 and 309, and over 50°,, were
obtained in patients and controls. While all
control subjects failed to respond to the panel

<309, =LAI negative), positive LAl (mean
LAI>309,) was noted in 76%, (29/38) of the
patients with confirmed breast cancer, stage 1
or II. A positive LAI was also noted for 38°
(3/8) of the patients with confirmed stage TIT
or IV breast cancer, and 409, (4/10) of the
patients with fibrocystic discase. In the 4 LAl
positive patients, fibrocystic disease was found
to be associated with epithelial proliferation.

DISCUSSION

The results reported in this study indicate
that 70°, of the 46 patients with confirmed
breast cancer reacted positively to a panel of
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Table 2. Frequency of mean LAI results oblained with several breast carcinoma extracts
in 56 patients suspected of having breast cancer (upper half) and 34 control subjects
(lower half)

Disease Mean LAl Mean LAI Mean LAI

(No. of patients) (0--30°,) (31-50:)) (31-100°) n
Breast cancer 9 19 10 38
stage T/11

Breast cancer 5 2 1 8
stage TTTI/IV

Fibrocystic discase 6 4 0 10
Other malignant 16 0 0 16
turmnors

Hypertension/ 4 0 0 4
diabetes

Healthy 14 0 0 14

breast carcinoma extracts, compared to 09, of
the 34 controls (P<0.01). Other investigators
reported results demonstrating a similar sensi-
tivity in the LAl procedure [2-4, 7].
However, in most of the previous studies,
lymphocytes of patients and controls were
reacting to a single breast carcinoma extract
rather than to a battery of extracts because
the use of a panel of extracts has usually been
found too tedious to be used for a routine
testing. We chose a panel of breast carcinoma
extracts in order to minimize experimental
errors. Furthermore, we thought that breast
cancer antigens arc 1ill defined, and sensiti-
zation to these antigens might vary from onc
patient to another. Our results show that 76,
of the patients with confirmed breast cancer
stage /Il reacted to the panel of breast
carcinoma extracts. This figure confirms the
results reported from several other laboratories
[1-7]. In the control group, 4.99%; false pos-
itive LAI results were observed. (Table 1)
These were probably due to an experimental
error, because lymphocytes of the same donors

did not respond to the other breast carcinoma
extracts tested concurrently.

In this study, 409, (4/10) of the patients
found to be free of malignant disease, showed
a positive LAL Only in those with positive
results, was epithelial proliferation noted
histologically. The data summarized in Table
3 indicate that these ‘false positive’ LAI re-
sults were obtained in a rather consistent
fashion with up to 8 different breast car-
cinoma extracts. In 1 patient with fibrocystic
disease, identical results were obtained in re-
peated experiments. Thus, an cxperimental
error probably does not account for the “false
positive’ LAT results in patients with fibrocys-
tic disease associated with epithelhial prolife-
ration. We suggest that these patients reacted
to the breast carcinoma extracts in a weaker
manner (LAI, 30-50¢9;) than a quarter of the
patients with confirmed breast cancer (Table
2), because their lymphocytes had become less
sensitized to (premalignant) antigens as-
sociated with breast carcinoma tissue.

It should be pointed out that we applied

Table 3. Results of LAI tests in patients with histologically confirmed fibrocystic disease. Patient 8 was
lested twice

No. of extracts Adherence Mean LAI Range LAI
Patients used in EBM (%) (“s) (°y) +ve/ —ve
I 7 67 0 —18-18 —
2 8 82 8 315 —
3 7 78 10 —3-27 —
4 7 81 24 943 —
5 7 74 19 —7-38 —
6 7 84 43 22-81 +
7 6 77 43 36-52 +
8a 8 73 49 36-68 +
8b 3 76 44 36-56 +
9 3 65 12 7-17 —
10 3 84 43 41-45 +
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the LAI procedure to a selected group of
patients not included in most previous reports.
Our patients were admitted to the hospital
because, in the opinion of the surgeon, the
breast mass and/or mammographic findings
were thought to be cancers rather than benign
diseases. Therefore, 829, (46/56) of the pa-
tients suspected of having a breast cancer
turned out to have the disease. We believe
that in the 10 patients fortunately found to
have a fibrocystic disease, the diagnosis of
breast cancer could not be excluded by means
other than biopsy. However, in previous re-
ports published by Flores ¢f al. [3] and Lopez
et al. [7] more than half of the patients tested
before surgery turned out to have benign
breast lesions. Therefore, suspicion of breast
cancer may have been considerably lower in
their patients than in our patients who pro-
bably comprised a group of ‘high risks’.

Flores et al. [3] noted that 549 of 509
patients admitted to the hospital with breast
lumps were found to have benign lesions, of
whom 109, showed positive LAI compared to
5%, in the controls. Lopez et al. [7] reported
that of 139 patients tested, 35%, were found to
have benign lesions, of whom 129, showed
positive LAI compared to 3%, in the controls.
O’Connor ¢t al. {8] concluded from a detailed
analysis of false positive LAI tests in patients
with benign breast lesions, that 63%, (5/8) of
the patients with intraductal atypia, not
amounting to carcinoma n stfu, had positive
LAI results which were indistinguishable from
those of breast cancer patients. Furthermore,
Sanner ¢l al. [10] reported positive LAI re-
sults in 249, of 161 patients with benign

breast disease, of whom 509, (12/24) showed
histological evidence for epithelial prolife-
ration. Thus, In two previous reports as well
as in our study, some patients with fibrocystic
disease presented epithelial atypia and showed
LAI results similar to breast cancer patients.

In mice [17] and patients with fibrocystic
disease [18—20] the risk for developing a breast
cancer is related to the grade of the epithelial
proliferation. The expression of tumor antigens
may precede the final mutational changes which
then allow invasion and metastases. The results
presented contribute to the current evidence that
patients with proliferating fibrocystic disease and
high risk of breast cancer might include a
subgroup, recognized by a ‘false positive’ LAI
response to breast carcinoma-associated anti-
gens. On the other hand, our current experiments
suggest that 30 out-patients from the mam-
mography clinic show alow responserate (59 ) to
breast carcinoma extracts, which confirms the
observation of Lopez ¢ al. {7].

Several similarities between benign and
malignant breast tissues have been reported.
Dysplastic lesions of the mammary gland and
breast cancer tissue have been found to share
antigenic reactivity [21] and immunochem-
istry  [22,23], and may produce an
‘anglogenesis factor’ [24]. Further studies are
planned to determine if patients with sevcre
mammary dysplasia and positive LAl reac-
tivity have a high risk of developing breast
cancer.
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