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The human T lymphotropic virus
type IIl (HTLV III) or lymphadenopa-
thy-associated virus (LAV), now human
immunodeficiency virus (HIV), is known
to infect CD4 positive T lymphocytes
and cells belonging to the mononuclear
phagocyte system (macrophages and fol-
licular dendritic cells). Infection of these
cells is responsible for variable morpho-
logic changes in the lymphoid tissue.
Histological, immunohistological, and
ultrastructural study of lymph nodes and
spleens from HIV-infected patients pro-
vides valuable information for diagnosis,
prognosis, and comprehension of the
disease.

The persistent generalized
lymphadenopathy syndrome

Persistent generalized lymphadeno-
pathy, one of the expressions of HIV
infection, represents group IIl of the last
classification proposed by the Centers for
Disease Control of the US Department
of Health and Human Services. This
syndrome can be associated with different
other symptoms belonging to group IV
of this classification, particularly sub-
group A which corresponds to the earlier
AIDS-related complex or ARC.

The lymphadenopathies are due to a
B lymphoid cell hyperplasia associated
with histiocytic hyperplasia. These lymph
node changes are seen at the beginning
of the disease. In the classification we
proposed (Table 1) these changes are

called type IA. The B cell hyperplasia

comprises the following changes:

1. Follicular hyperplasia with huge ger-
minal centers (Fig. 1).

2. Polyclonal plasma cell hyperplasia in
the medullary cords, in the interfol-
licular areas and in the follicles.

3. B-immunoblastic hyperplasia in the
deep cortical and interfollicular
areas.

4. Sinusal B lymphocytosis in the
cortex.

The histiocytic hyperplasia consists of:

1. Sinusal histiocytosis with erythro-
phagocytosis (Fig. 1).

2. Histiocytic granuloma along the
cortical sinuses.

3. Epithelioid cell clusters between the
follicles and at the periphery of ger-
minal centers.

But the most important modifica-
tions in the lymph node with follicular
hyperplasia consist of progressive follicu-
lar disruption or lysis and a progressive
T lymphoid cell depletion with unbal-
anced CD4/CDS8 ratio.

Immunolabeling studies demonstrate
the presence of a high quantity of T cells
but with a decrease of CD4 positive cells
and an increase of CD8 positive cells.
The increase in CD8 cells in the germinal
centers is highly suggestive of HIV infec-
tion, particularly when associated with
intrafollicular depletion of CD4 cells
(Figs. 2 and 3).

Follicular lysis is recognized at the
optical level (Fig. 4). Sheets of lympho-
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Table 1
Diagram of the Possible Evolution of Lymph Node Lesions in LAS and AIDS

TYPE 1A
LYMPHOID FOLLICULAR

ASSOCIATION OF
TYPES I AND 11

TYPE Il

HYPERPLASIA = -

TYPE IB
DISSEMINATED
CASTLEMAN-LIKE
LYMPHADENOPATHY

TYPE IV A or B

AIL-LIKE LESION

LYMPHOID DEPLETION

] RESOLUTION (7) I

cytes infiltrate the germinal centers. Most
of them are CD8 positive T lymphocytes.
In the infiltrated areas, there is a disloca-
tion of the follicular architecture. In
other cases, such disruption is due to
edema and/or hemorrhage. Immunohisto-
chemical staining with a monoclonal anti-
body specific for follicular dendritic cells
(FDC) demonstrates presence of large
irregular zones without labeled FDC. In
these areas, the FDC network is de-
stroyed (Fig. 5). In association, the
perifollicular mantle zone becomes
atrophic and progressively disappears,
leading to naked germinal centers (Figs.
167).

In addition to all these changes, the
post-capillary venules are hypertrophied
and seem to be more numerous than in
normal lymph nodes.

These changes together are highly
suggestive of HIV infection despite the
lack of specificity of each histological
modification. In a personal series of 65
patients, we proposed the diagnosis of
HIV related lymphadenopathy in 96% of
the cases simply on histological criteria.
The diagnosis was confirmed by seropo-
sitivity and/or the discovery of HIV-like
particles in the germinal centers of the
hyperplastic follicles.

Demonstration of retrovirus parti-

\
TYPE 11l

KAPOSI'S SARCOMA

cles, first published by Armstrong and
Horn, then confirmed by Racz et al and
by our group, is the most interesting
finding on electron microscopy (Fig. 8).
These particles exhibit the morphology of
HIV particles as described in vitro. They
are round, measuring from 100 to 120nm
in diameter. They are delineated by a
fine, sharp, peripheral membrane and
contain a central core measuring 40 to
50nm in diameter. The form and size of
the core is a function of the plane of
section. The most common shape is con-
ical with an eccentric dark base and a
lighter vanishing apex, sometimes trun-
cated. In every patient (65) these viral
particles were found only in the germinal
centers. They lie in the extracellular
spaces delimited by the cytoplasmic
expansions of the FDC (Fig. 9). Arm-
strong and Horn demonstrated some
budding from the cytoplasm of FDC and
proposed that the HIV particles are pro-
duced by infected FDC. These FDC
show membrane and cytoplasmic altera-
tions perhaps preceding their death.

In summary, in type IA lymphaden-
opathy, the most important modification
is B lymphoid cell hyperplasia, which
leads to reactivation of silent viral infec-
tions such as EBV or cytomegalovirus.
The higher number of mitoses favors the
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Fig. 1. Lymph node, type IA (hematoxylin-eosin,
G=120x). Follicular hyperplasia with lymphocytic
infiltrates in the germinal centers and atrophic
mantle zone.

Fig. 2. Lymph node type IA (immunoperoxidase
staining, ABC procedure, Leu 3A monoclonal anti-
body, G=150x). The CD4 positive T cells are
present in the interfollicular and deep cortical
area (top). In the germinal center their number
are considerably reduced in comparison to control
cases.

Fig. 3. Lymph node type IA (same procedure,

10T8 monoclonal antibody, G=300x). Same case,
magnification of the left upper part of the same
field as Fig. S. Large number of CD8 positive

lymphocytes around and in the germinal center.

o A =
Fig. 4. Lymph node, type IA (Giemsa, G=225x).
Severe follicular lysis. The normal architecture is
disrupted by edema and lymphocytic infiltrate.

T

Fig. 5. Lymph node type IA (immunoperoxidase
staining, ABC procedure, anti-follicular dendritic
cell monoclonal antibody, G=200x). Defect in

staining of the FDC realizing irregular zone in
the germinal center.

Fig. 6. Lymph node type IA (immunoperoxidase
staining, ABC procedure, anti-6 heavy chain mon-
oclonal antibody, G=120x). The mantle zone, con-
stituted by lymphocytes expressing surface 1gD,
shows a variable atrophy from one lymph node to
the other.

Permission granted for single print for individual use.
Reproduction not permitted without permission of Journal LYMPHOLOGY.



Fig. 7. Lymph node type IA (Giemsa staining,
G=260x). Naked germinal center due to severe
mantle zone atrophy. Lymphocytic infiltrate with
disruption of the germinal center (bottom left).

Fig. 8. Lymph node type IA (G=70.000x). A
typical HIV particle is recognized in the extracel-
lular spaces. Notice the pyramidal shape of the
central core.

Fig. 9. Lymph node type 1A (G=5.500x). Follic-
ular dendritic reticulum cell with a labyrinthine
pattern of cytoplasmic processes. One junction
system between two processes can be recognized.
A small number of viral particles lie between the
processes.
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development of abnormal clones with
chromosomal alterations. Successive
mutations can lead to B-ML, often of
the Burkitt-type. The second important
change is the progressive follicular lysis
which leads to a B-lymphoid dcficiency
complicating the progressive loss of CD4
positive T lymphocytes, which is respon-
sible for the development of opportunis-
tic infections.

In PGL, two other types of mor-
phological changes can be seen in the
lymph node. The first is characterized by
a diffuse pattern with vascular hyperpla-
sia and a large number of immunoblasts.
This histological change looks like angio-
immunoblastic lymphadenopathy. We
term this pattern type Il in our classifica-
tion. No germinal centers can be recog-
nized or else only small remnants consti-
tuted by clusters of FDC as demonstrated
with specific monoclonal antibody on
frozen section. In type Il lymphadeno-
pathy, immunolabeling studies demon-
strate the presence of polyclonal B cells
(immunoblasts and plasma cells) and a
marked decrease in T lymphocytes pre-
dominantly of the CD4 class. Association
of type IA and type Il changes can be
observed in the same lymph node thereby
demonstrating a continuous evolution
from type IA to type II.

The last pattern exhibited in PGL
resembles the so-called "multicentric Cas-
tleman disease." The germinal centers
display an "onion bulb" appearance due
to centrofollicular B lymphoid cell deple-
tion. The T-dependent deep cortical
areas are atrophic. A massive polyclonal
plasmacytosis is seen in the medullary
cords, around the vessels in the cortex
and in the follicles. In addition, vascular
hyperplasia and distension of the sinus
are recognized.

Patients with type IA may have an
evolution of many years. Most cases
with type II transform into true AIDS
with opportunistic infections and atrophy
of the lymph node due to severe lym-
phoid depletion predominantly of CD4
positive T-cells (our type III). In all
published cases with type IB changes, a
B-ML or a Kaposi’s sarcoma was dis-
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closed a few days or weeks after the
lymph node biopsy. A scheme of the
possible evolution is summarized in
Table 1.

The spleen in thrombocytopenic purpura

Some HIV-infected patients have as
a unique manifestation thrombocytopenia
unresponsive to drug treatment. Splenec-
tomy is sometimes undertaken. Follicular
hyperplasia is characteristic without lym-
phoid infiltration of the germinal centers
and without disruption of the FDC net-
work. Only two differences are detectable
between the spleen of HIV-positive pa-
tients and that of idiopathic thrombocy-
topenia. First, there is an increased
number of CD8 positive T lymphoid
cells in the germinal centers. Second,
electron microscopy demonstrates HIV-
like particles in the germinal centers in
extracellular spaces between the cyto-
plasmic expansions of the FDC. In
more advanced cases, lymphoid infiltrates
are seen in the germinal centers with or
without edema but with FDC network
disruption. Some Malpighian corpuscles
demonstrate a Castleman-like pattern.
Polyclonal plasmacytosis is always present
in the red pulp cords. In short, the same
pattern of lymphoid tissue modifications
are depicted in the spleen as in the
lymph node of HIV-infected patients.

CONCLUSION

Lymph node biopsies and studies of
resected spleens in HIV-infected patients
exhibit characteristic histological and
immunological patterns, which suggests
HIV infection at the outset of the
disease. These changes can even be found
in seronegative patients. Electron micro-
scopy of germinal centers in lymph node
and spleen may demonstrate the presence
of HIV particles, which points to the
diagnosis of HIV infection in both sero-
positive and seronegative partients.

Type IA with severe destruction of
the germinal centers, and especially type
IB and II are each associated with a poor
prognosis.

Lymph node biopsy is also impor-
tant for disclosing ML or early Kaposi’s
sarcoma.

Finally, immunohistochemistry, ul-
trastructural study, and molecular biologic
techniques will continue to shed further
light on this disease.
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