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Immunocytochemical analysis of lymph node
aspirates in patients with human
immunodeficiency virus infection

J Oertel, B Oertel, H Lobeck, D Huhn

Abstract
Thirty four patients positive for human
immunodeficiency virus (HIV) who had
lymphadenopathy were investigated
using fine needle aspiration. Cyto-
logical analysis included immunocyto-
chemical investigation with the alkaline
phosphatase-antialkaline phosphatase
(APAAP) method. All patients had con-
firmation of cytological diagnosis by
lymph node biopsy. Fifteen aspirates
with follicular hyperplasia were
evaluated. Eleven patients showed B cell
predominance. The B cell population did
not show light chain restriction. Ten
patients with B cell non-Hodgkin's lym-
phoma (five with Burkitt's lymphoma
and five with B cell immunoblastic lym-
phoma) were investigated. Nine out of 10
cases were monoclonal with respect to
their light chain determinants; only one
case with Burkitt's lymphoma with par-
tial lymph node metastasis did not show
light chain restriction. The cytological
diagnosis included two mycobacterial
infections and four cystic lesions. His-
tological investigation was necessary to
diagnose the extent of lymph node dis-
ease caused by Kaposi's sarcoma.
These findings indicate that the

immunocytological investigation of
lymph node aspirates is useful for
evaluating lymphadenopathy in HIV
positive patients.
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The acquired immune deficiency syndrome
(AIDS) is the end stage of human immuno-
deficiency virus (HIV) infection. The com-

monest finding in these patients is generalised
lymphadenopathy. The differential diagnosis
includes follicular hyperplasia, malignant
lymphoma, Kaposi's sarcoma and mycobac-
terial infection.' Fine needle aspiration of
lymph nodes is a rapid and simple diagnostic
technique. The most obvious advantages of it
being that it is quickly performed and not
very painful. Without benefit of nodal
architecture, however, a definitive mor-
phological diagnosis in malignant lymphomas
may not be possible.2' Immunocytochemical
investigation increases the diagnostic accuracy
of lymph node aspiration.56 We investigated
its usefulness in HIV positive patients with
lymphadenopathy.

Methods
Thirty four patients were included in this
study: 16 patients had a confirmed diagnosis
of AIDS as defined by the Centers for Disease
Control, Atlanta. Fifteen patients had persis-
tent, unexplained generalised lymphaden-
opathy. They had had enlarged lymph nodes
for at least three months, occurring in at least
two extra-inguinal sites and of a size greater
than 1 cm. Serum HIV antibodies (ELISA,
Abbot Laboratories, Chicago, Ilinois,) were
present in all patients. All seropositive sam-
ples were tested by the immunoblot techique.

CYTOLOGICAL TECHNIQUES
Lymph node aspiration was performed using
a 5 ml plastic syringe and a 22 gauge needle.
Two aspirates from the same lymph node
were taken. One aspirate was used to make
smears for May-Grunwald-Giemsa staining;
the cells of the other aspirate were suspended
in 5 ml phosphate buffered saline and were
then centrifuged at 1500 rpm for five minutes.
The supernatant was decanted and 1 ml phos-
phate buffered saline with 10% bovine serum
albumin and 10% fetal calf serum was added.
This procedure is essential for the detection of
light chain immunoglobulins.5 Cytospin
preparations were made in a Shandon
cytocentrifuge. The identification of lymph
node cells was based on the Kiel classi-
fication.7

Immunolabelling of the cytospin prepara-
tions was performed according to the
alkaline phosphatase-antialkaline phosphatase
method.89 Two hundred cells were counted in
each case. Criteria of light chain class restric-
tion were a K:A ratio of > 10, or a ):K ratio of
>5.

HISTOLOGICAL METHODS
All patients had the cytological diagnosis con-
firmed by lymph node biopsy. Histopath-
ological diagnosis of B cell non-Hodgkin's
lymphomas was based on the Kiel classi-
fication.7 The APAAP technique was used for
immunohistological investigation.

MONOCLONAL ANTIBODIES
Antibodies used in this study and their
specificities are listed in table 1. Specificity
controls included omission of primary
antibody; reactivity with normal blood lym-
phocytes was ascertained. Effective dilutions
of the monoclonal antibodies were established
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Table I Monoclonal antibodies used in this study

Antibody CD Expression Source

OKT 3 3 T cells Ortho
B4 19 B cells Coulter
OKT 9 (Transferrin receptor) 71 Dividing cells Ortho
Anti-human light chain kappa B cells Immunotech
Anti-human light chain lambda B cells Immunotech

Table 2 Cytological and histological diagnoses in 34 HIV positive patients

Cytological Histological
diagnosis diagnosis

Follicular hyperplasia 15 15
Burkitt's lymphoma 4 5
B cell immunoblastic lymphoma 5 5
Mycobacterial infection 2t 2t
Kaposi's sarcoma Suspicious for Kaposi's sarcoma 2
Cystic lesion 4 4
Histiocytosis X Unidentified 1

tlncluding Ziehl-Neelsen staining.

empirically. The antibody CD 71 was incor-
porated as a proliferation marker. It reacts
with the transferrin receptor on the surface of
dividing cells.

Results
Of the 34 aspirations, 31 were percutaneous
and three were guided by computed tomogra-
phy. The cytological and histological diagnoses
are listed in table 2. In 15 aspirates the
cytological picture suggested follicular hyper-
plasia. The predominant component of small
lymphocytes was accompanied by immuno-
blasts, centroblasts, centrocytes, plasma cells,
macrophages and dendritic and interdigitating
reticulum cells. In 1 1 of 15 aspirates the
number of immunoblasts was higher than in
lymph nodes from HIV negative patients with
follicular hyperplasia (fig 1A). The aspirates
showed an excess of CD 19 positive B cells over
CD3 positive T cells and a high percentage of
CD71 positive cells (more than 20%), which is

correlated with the growth fraction. In all
lymph node aspirates the B cells did not show
light chain restriction (table 3). There was
agreement between cytological and histological
diagnosis in these cases with follicular hyper-
plasia. Mycobacterial infection was found in
two cases. The aspirates contained necrotic
material. Ziehl-Neelsen staining showed
mycobacterial infection.
There were nine cases diagnosed

cytologically as high grade non-Hodgkin's
lymphoma. Four cases of Burkitt's lymphoma
were characterised by large cells with hyper-
basophilic vacuolated cytoplasm (fig 1B). Five
cases of immunoblastic lymphoma showed an
atypical dense proliferation of immunoblasts
(fig 1 C). Cytospin preparations showed a
predominance of CD19 positive B cells. The
aspirates were monoclonal with respect to their
light chain determinants and expressed a high
percentage (more than 400) of CD71 positive
cells (table 4). One aspirate showed a few
typical Burkitt's cells. The immunocytological
analysis, however, did not show light chain
restriction. Histological investigation showed
partial lymph node metastasis by Burkitt's
lymphoma. The cytological diagnosis of
Kaposi's sarcoma of the lymph node was
difficult. The aspirates contained only a few
characteristic spindle-shaped cells. Histo-
logical investigation was required to establish
the diagnosis. Aspiration of cystic swellings in
the neck in four patients yielded a fluid contain-
ing necrotic material, histological investigation
of which showed cystic lesions. Histological
investigation of a swelling in the head showed
that histiocytosis X was present: cytological
diagnosis was not possible.

Discussion
Enlarged lymph nodes are a common manifes-
tation of HIV infection. The differential diag-
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Table 3 Analysis of lymph node aspiratefrom HIV
positive patients with follicular hyperplasia

Case No CD 19 K A CD3 CD 71

1 63 27 30 25 26
2 71 34 32 29 21
3 83 63 22 25 44
4 75 41 33 33 31
5 54 31 22 35 24
6 62 28 32 37 36
7 65 31 38 38 25
8 73 43 35 31 32
9 89 72 21 15 74
10 58 28 22 41 22
1 1 70 40 33 28 31
12 41 20 15 51 18
13 28 14 16 45 15
14 49 35 24 52 19
15 48 27 36 62 29

The values given are the mean per cent of cells positive for
each marker.

Table 4 Analysis of lymph node aspirates from HIV
positive patients with non-Hodgkin's lymphomas

Case No CD 19 K A CD3 CD 71

1 (B) 84 68 2 14 49
2 (B) 81 5 95 9 85
3(B) 90 95 5 7 95
4 (B) 91 11 90 9 71
5 (B) 78 21 59 25 53
6(IB) 98 95 4 5 83
7 (IB) 93 5 84 5 91
8 (IB) 89 10 93 17 95
9 (IB) 87 91 7 6 81
10 (IB) 95 96 3 5 91

The values given are the mean per cent of cells positive for
each marker. B = Burkitt's lymphoma; IB = immunoblastic
lymphoma.

nosis includes follicular hyperplasia, malignant
lymphoma, Kaposi's sarcoma and mycobac-
terial infection. The commonest finding is
follicular hyperplasia.'0 About 4-10% of
patients with AIDS have been diagnosed with
high grade B cell non-Hodgkin's lymphoma,
including small non-cleaved (Burkitt's lym-
phoma) and immunoblastic lymphoma, and
intermediate grade malignancy (diffuse large
cell lymphoma)."-'5 Fine needle aspiration is a
useful method for evaluating enlarged lymph
nodes in HIV positive patients.'6 Its value in
the diagnosis of malignant lymphomas,
however, is controversial.'7 The distinction
between reactive lymphadenopathy and malig-
nant non-Hodgkin's lymphoma can be
difficult. Analysis of the clonality of lymph
node cells by immunocytological investigation
is useful to differentiate between benign and
malignant B cell proliferation.56 Most of the B
cell lymphomas of low and high grade malig-
nancy in our study showed light chain restric-
tion. Cell aspirates offer optimal conditions for
the detection of monotypic immunoglobulins.
Our studies on HIV positive patients with

enlarged lymph nodes suggest that immuno-
cytological investigation of aspirates is useful
for detecting light chain restriction in B cell
lymphomas. Our cytological findings were con-
sistent with those of histological studies which
showed B cell non-Hodgkin's lymphomas to be
predominantly of high grade (Burkitt's lym-
phoma and immunoblastic lymphoma) in HIV
positive patients."'-" Other investigators have
described the development of Hodgkin's dis-
ease and carcinoma in these patients. We did
not perform aspirations in HIV positive
patients with Hodgkin's disease or carcinoma.

Kaposi's sarcoma has been shown to occur with
increased incidence in HIV positive patients.
The cytological diagnosis of lymph node
metastasis using fine needle aspiration is
difficult because the aspirates showed only a
few spindle-shaped cells. Confirmation of
Kaposi's sarcoma by histological investigation
is therefore mandatory.
We would emphasise that the use of

immunocytological investigation of lymph
node aspirates is an essential component in
cytological examination, but the method can-
not replace the study of lymph node biopsy
specimens. Immunological analysis of lymph
node aspirates can be useful
(1) In cases of lymphadenopathy where the
aspirate suggests follicular hyperplasia a lymph
node biopsy specimen may not always be
required-strict follow up, however, is neces-
sary.
(2) In cases of cytological diagnosis of malig-
nant lymphoma lymph node aspiration and
biopsy can be performed simultaneously. Stag-
ing investigations can be carried out without
delay. As soon as the biopsy result is available,
the diagnosis can be confirmed or in certain
cases revised.
(3) Cytological and immunocytological analysis
oflymph node aspirates is suitable for assessing
recurrence of malignant disease.
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