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Cervical lymph nodes biopsies from 31 HIV positive patients (with or without AIDS) were studied by
histologic methods and immunohistochemistry (StreptABC staining of paraffin sections) to identify cel-
lular and extracellular matrix components. The results were the following: (1) the biopsies were in-
cluded in the stages of follicular hyperplasia without fragmentation FH-FF (4 cases); follicular
hyperplasia with follicular fragmentation FH+FF (16 cases); follicular involution FI (6 cases) and
diffuse pattern DP (5 cases); (2) the most important alteration was the germinal centers disruption due
to follicle lysis, which began in the light zone; (3) there was coincidence between intrafollicular hemor-
rhages and segmental hyaline mycroangiopathy; (4) during the progression of the disease occurred: (a)
an increase in the number of mast cells, CD68+ and Mac387+ macrophages; (b) a diffuse augment of
collagen III, elastic fibers, laminin, fibronectin and proteoglycans; (c) maintenance of Factor VIII -
related antigens in the vascular endothelial cells, with decrease in the expression of Ulex-Europeus I
lectin. Follicular hyperplasia (FH-FF or FH+FF) was the most common histologic pattern recognized
in the lymph nodes of patients without AIDS and follicular involution and difuse pattern were seen in
those who had AIDS. The results indicate that the lymph node biopsies may provide important informa-
tion about the evolutive stage of the disease and its prognosis.
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One of the hallmarks of the infection by the
human immunodeficiency virus (HIV) is the se-
lective destruction of CD4 subset of T lymphocytes.
Measures of CD4+ T-lymphocytes are used to
guide clinical and therapeutic management of HIV-
infected persons. CD4+ T lymphocyte count had
been included as a marker for HIV-related immu-
nosuppression by the classification system for HIV
infection from Centers for Disease Control (CDC
1992).

However, the most common histopathologic
changes seen in lymph nodes from HIV+  patients
are mainly due to the B region reactivity, which is
expressed by florid follicular hyperplasia, often
progressing to follicular involution. Within the
pattern of follicular hyperplasia, beyond several
abnormalities of germinal centers (GCs), changes

in paracortex and sinuses have also been described.
Only later  this was followed by depletion of CD4+

positive cells (Diebold et al. 1985, Stanley   Frizzera
1986,  Pallesen et al. 1987, Pantaleo & Fauci 1995).

In the early stages of HIV infection, GC serve
as an important reservoir of  free virus in the inter-
stitial spaces. This reservoir disappears as the GCs
involute with advancing disease (Tenner-Rácz et
al. 1986, Fox et al. 1991, Pantaleo et al. 1991).

The study of HIV-infected individuals at vari-
ous stages of disease has indicated that, early in
the course of HIV infection at a time when viral
burden is low in peripheral blood, lymphoid or-
gans serve as a major reservoir for HIV. Indeed,
immune response to HIV as well as the spread of
HIV infection occur predominantly within the mi-
croenvironment of the lymphoid tissues (Fox et al.
1991, Pantaleo et al. 1991, Pantaleo & Fauci 1995).

Over the prolonged course of HIV disease, the
complex follicular dendritc cells (FDCs) network
within the germinal centers is gradually and pro-
gressively disrupted and ultimately destroyed
(Biberfeld et al. 1985, 1987, Tenner-Rácz et al.
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1986,  Baroni et al. 1988, Fox et al. 1991, Pantaleo
et al. 1991, Baroni &  Uccini 1993, Frost &  Mclean
1994). Since the FDCs serve as the  major antigen-
retaining cells forming a network for germinal cen-
ters B cells responses and memory, disruption of
this microenvironment network is incompatible
with an effective humoral immune response
(Pantaleo & Fauci 1995).

The histological alteration seen in HIV-related
lymphadenopathy has been described with differ-
ent terms by many authors (Table). To facilitate
comparisons of results from various laboratories,
a group of pathologists of the European Lymphoma
Study Group has proposed a histological classifi-
cation for the evaluation of HIV related
lymphadenopathy (Öst  et al. 1989).

Here we will present our experience on
histopathology of lymph nodes from HIV+ patients
during different stages of the disease, focusing on
architectural, cellular and extracellular matrix as-
pects.

MATERIALS AND METHODS

Patients - Thirty-one HIV positive patients, of
whom 25 were males, varied from 20 to 59 years
old.  Eighteen of them were homosexual/bisexual
and six also had used intravenous drugs. For three
patients, the risk category was undetermined.

Eight patients were in stage III and 23 were in
stage IV of CDC’s classification.

Repeated lymph nodes biopsies were done on
five patients, showing the following outcomes: one

reproduced the same former lymph nodal pattern;
other developed lymphoma; the third evolved from
follicular hyperplasia to follicular involution; the
others had tuberculosis, as an opportunistic infec-
tion.

Biopsy material - We examined 31 cervical
lymph nodes biopsies from the patients. Case se-
lection was based only on the availability of lymph
nodes accessioned to the Department of Pathol-
ogy at Federal University of Rio de Janeiro. Neo-
plastic or infected lymph nodes  were excluded.
All patients had the clinic diagnosis according to
the surveillance case definition outlined by the
CDC (1986).

Histologic methods - Each specimen was fixed
in mercury-containing fixative B5 or neutral for-
malin and routinely processed into paraffin. Sec-
tions were stained with Hematoxilin and Eosin (H
&E); Lennert’s  Giemsa; Gomori’s Silver Reticulin,
Picrosirius plus polarization microscopy (Junqueira
et al. 1979); PAS-Alcian Blue, pH 1.0 and 2.5 and
Periodic Acid Methanamine Silver.

Immunohistochemical study - StreptaBC stain-
ing of paraffin sections was performed, after
trypinization, with the following primary antibod-
ies against cellular and extracellular matrix com-
ponents: Mac387, CD68 (PG-N1), CD35 (DRC-
1), UCHL1  (CD45 RO), CD20 (L26), S-100, p24,
Factor VIII RA (DAKO) and Collagens III and IV,
Laminin, Fibronectin  (CHEMICON). The endot-
helial cells were also labeled with Ulex Europeus
I-FITC (SIGMA).

TABLE

Classifications of  lymph node morphology in HIV infection and AIDS

Fernandez Marche Biberfeld Pallesen Rácz Chadburn Öst
et al . 1983 et al. 1984 et al. 1985 et al. 1987 et al. 1986 et al. 1989 et al. 1989

Explosive Type I Follicular Stage I Follicular Explosive Follicular
follicular Lymphoid hyperplasia/ type follicular hyperplasia
hyperplasia follicular follicular hyperplasia HF-FF

hyperplasia fragmentation HF+FF

Mixed Type II Follicular Stage II Hypervascular Mixed Follicular
pattern AIL-like atrophy follicular follicular involution

type involution

Follicular Type III Follicular Stage III Mixed Lymphocyte Diffuse
involution Atrophy depletion follicular depletion pattern

type

Follicular Special
involution features

AIL: angio-immunoblastic-lymphadenopathy-like, HF-FF: hyperplasia without severe fragmentation, HF+FF:
hyperplasia with severe fragmentation.
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RESULTS

Our results will be presented according to the
European Lymphoma Study Group classification
(Öst et al. 1989).
HISTOPATHOLOGIC ASPECTS

Follicular hyperplasia  without follicular frag-
mentation (FH-FF) - Four biopsies were included
in this category and the lymph nodes presented the
total area of hyperplasic follicles exceeding that of
the interfollicular regions. The GCs were often ir-
regular, occasionally  they assumed dumbbell or
other bizarre shapes and sometimes they were
fused.

Germinal centers were usually in the third phase
with zonal demarcation (Müller-Hermelink &
Lenert 1978). The dark zones were very active and
rich in macrophages containing apoptotic detritus,
which conferred a “starry sky” appearance (Fig.
1). Focal disruption of GCs by clusters of small
mature lymphocytes was rarely observed.

The mantle zones  were normal, reduced, non-
continuous or absent allowing the GCs to be in di-
rect contact with the interfollicular zone. This zone
presented a great population of S-100+

interdigitating dendritc cells (IDC) and an increase
in postcapillary venules with high endothelia,
which were strikingly positive for F-VIII related
antigen and Ulex Europeus.

There were multiple focal aggregates of
monocytoid cells characteristically located along
fibrous septa, around the peripheral lymphocytic
mantles of lymphoid  follicles and in the sinuses.
These cells were fairly large and uniform with clear
cytoplasm, distinct cellular borders, and round,
dark nuclei  (Fig. 12). Plasma cells were promi-
nent in the interfollicular zone, in medullary cords
and were occasionally observed also in the GCs.

The sinuses were distended and  filled with lym-
phocytes, monocytoid cells, macrophages and vari-
able number of neutrophils and mast cells. Mast
cells were also seen in the paracortical region. In a
few cases, occasional multinucleated giant cells of
Warthin-Finkeldey type were seen.

Follicular hyperplasia with follicular fragmen-
tation (FH+FF) - In this stage, which were ob-
served in 16 biopsies, the lymph nodes also showed
hyperplastic follicles, with marked variation in size
and form. Characteristic disruption  of GCs by clus-
ters of small mature lymphocytes  with or  without
associated extravasation of erythrocytes was often
observed  (Fig. 2). The intrafollicular capillary ves-
sels, close to the follicular lysis, showed focal or
segmented hyalinized (PAS+/PAMS+) thickening
of the wall (Fig. 4).

The interfollicular zone maintained  similar as-
pects described in FH-FF, showing also marked pro-

liferation of arborizing postcapillary venules with
high endothelia (Fig. 13). Macrophages, S-100+

IDCs were frequently seen in the interfollicular zone
and there was a pronounced increase in the number
of plasma cells and mast cells.

The stages FH-FF and FH+FF were observed
in lymph nodes from patients in CDC’s stages III
and IV, without opportunistic infection.

Follicular involution (FI) - Six biopsies were
classified in this group. The capsule was  thick-
ened and there was predominance of the
interfollicular areas. Most of the follicles  were re-
markable small and atrophic showing  a typical
hyaline vascular center, which was irregularly sur-
rounded by large and nucleolated cells, resembling
FDCs, and by a few layers of small lymphocytes
(Fig. 5). The residual, predominantly small to me-
dium-sized follicle center cells appeared non-pro-
liferative and there was no starry sky pattern.

Follicular hyperplasia with several fragmenta-
tion and atrophic follicles could be frequently seen
in the same lymph node. Arborizing HEVs in the
paracortical areas and mast cells in the sinuses and
interfollicular zone were increased (Fig. 10).

Diffuse pattern DP (follicular depletion) - The
lymph nodes in five cases, presented a marked de-
crease in cellularity and a relative increase in ves-
sels and fibrous tissue. The most prominent fea-
ture was the absence of distinct follicles and GCs
(Figs 8, 14). A mixed population of lymphocytes,
plasma cells, and mast cells was usually observed.
Macrophages were prominent in the sinuses and
parenchyma. The endothelial cells labeled with
Fator VIII RA were weak or almost negative to
Ulex Europeus-FITC.

Only AIDS patients presented the last two
histopathological stages in the lymph nodes.

IMMUNOHISTOCHEMISTRY

In the group FH-FF and FH+FF, the B cells
(CD20) were the main population in the GCs, in
the mantle and were spreadly located in the
interfollicular zone. T cells (CD45 RO), as usual,
predominated in the paracortical zone, but were
also present in high number in the GCs and mantle
zone. CD68 labeled macrophages in the sinuses,
interfollicular/paracortical zones and inside the
GCs (Fig. 9), while cells developed by MAC387
were observed in the subcapsular sinuses, inside
the postcapillary venules and more rarely in the
interfollicular parenchyma. FDCs were mainly
marked by CD35 in the light zone of GCs in the
third phase and in involutive GCs (Fig. 6).
Interdigitating dendritc cells  were S-100+ in all
stages of the disease.

The intrafollicular aggregates in the follicle ly-
sis were composed by CD45 RO+ T cells, inter-
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Fig. 1: follicular hyperplasia. A hyperplastic follicle, without mantle,  with numerous centroblasts and many macrophages in the
GC, acquiring the “starry sky” aspect (H&E X 40). Fig. 2: follicle lysis. Disrupted GC invaded by aggregates of small lympho-
cytes and erythrocytes, which  penetrate in the light zone (H&E X 200). Fig. 3: CD20- small lymphocytes in follicle lysis
bordered by CD20+ cells of GC (L26 courterstained with hematoxilin X 500). Fig. 4: follicular hyperplasia (HF+FF). Intrafollicular
capillary vessel with hyaline thickening of the wall (PAMS X 310).

mixed with CD20+ B cells (Fig. 3). The lysis oc-
curred in the light zone of the CCs causing patchy
destrution of  CD35+ FDCs.

In the DP group, due to loss of GCs and disar-
rangement of the normal architecture, the T and B

lymphocytes and macrophages were mingled to-
gether, forming sometimes small and irregular ag-
gregates, occuring an huge increase in the number
of  macrophages (Fig. 11). The S-100+ IDCs were
significantly reduced, showing only small and
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Fig. 5: follicular involution. Atrophic follicle presenting only FDCs and  few small lymphocytes (PAMS X 500). Fig. 6: follicu-
lar involution. Mesh of FDC labeled by DCR-1 (CD35 courterstained with hematoxilin X 310). Fig. 7: high endothelium vessel
in the paracortex stained with the monoclonal antibody anti-p24 (p24 courterstained with hematoxilin X 400).  Fig. 8: follicular
depletion. Lymph node with thickned capsule, absence of follicles and vascular proliferation (H&E X 100).

sparse nests. The FI group presented intermediate
changes between the FH and DP groups.

Sometimes, viral capsid protein p24 was
sparcely detected in vascular walls, and in GC iso-
lated cells (Fig. 7).

EXTRACELLULAR MATRIX

Reticular and PAMS+ fibers in FH-FF and
FH+FF constituted a mesh in the paracortical area,
with very well defined borders surrounding the fol-
licles and with rare and isolated fibers inside the
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Fig. 9: follicle lysis. Macrophages inside fragmented area of GC labeled by CD68 (CD68 courterstained with hematoxilin X
200). Fig. 10: mast cells. Presence of mast cells in lymph node parenchyma of regressive phase (AB - PAS pH 1.0 X 640). Fig.
11: follicular depletion. Increase in the number of macrophages in lymph node parenchyma (Mac387 courterstained with
hematoxilin X 310). Fig. 12: monocytoid cells. Aggregate of parasinusal cells with large and clear cytoplasm (H&E X 400). Fig.
13: follicular hyperplasia (FH-FF). Reticular mesh in the paracortical zone, strengthened in the wall of proliferated vessels,
showing clear demarcation in the border of GC (Gomori’s reticulin X 200). Fig. 14: diffuse pattern. Reticulum staining showing
collapse of the reticular fibers, expanded subcapsular sinus and transverse fibers connecting the capsule to the parenchyma
(Gomori’s reticulin X 200).
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GCs (Fig. 13).  Otherwise, the elastic fibers devel-
oped after oxidation, predominated in the GCs,
forming a fine  intercellular network.

Collagen fibers were almost absent or scarce
in the parenchyma of T and B zones, appearing
predominantly in the capsule, trabeculae and vas-
cular adventitia.

Carboxilated and sulfated proteoglycans re-
vealed by AB pH 2.5 and 1.0, respectively, were
expressed in the capsule, trabeculae and vascular
endothelia. AB 2.5+ proteoglycans were also de-
tected in the cytoplasm of GC cells and in very
delicate extracellular fibers.

In the more advanced stages, follicular involu-
tion (FI) and diffuse pattern DP (follicular deple-
tion), the reticular and PAMS+ fibers became thick-
ener, sometimes collapsed, being exarcebated in
the vascular walls, involutive GCs, and in subcor-
tical sinuses (Fig. 14).  Fibers of collagen type III
and fibronectin appeared in the parenchyma, form-
ing fibrillar meshes. Elastic fibers, laminin and
PAMS+ material clearly increased in the involutive
or atrophyc GCs. Proteoglycans were more evi-
dent in the parenchyma, capsule and trabeculae.

DISCUSSION

The most important alteration in lymph nodes
of HIV infected patients is the progressive destruc-
tion of the GCs which evolves to follicular deple-
tion. Lymph nodes reaction patterns reflect the dis-
orders of the immunity with severe progressive B
and T CD4+ cells depletion (Diebold et al. 1985,
Biberfeld et al. 1985, 1987, Tenner-Rácz et al.
1986, Stanley & Frizzera 1986, Rácz et al. 1986,
Pallesen et al. 1987, Baroni et al. 1988, Baroni &
Uccini 1993, Ioachin 1994).

Follicular dendritic cells are antigen trapping
non-lymphoid cells that have crucial importance
in pathogenesis of HIV infection. Ultrastructural,
immunohistochemical, in situ hybridization and
PCR studies revealed HIV particles and Ag retained
in their network (Armstrong & Horne 1984,
Tenner-Rácz et al. 1985, Biberfeld et al. 1985, Le
Tourneau et al. 1986, Baroni et al. 1988, Pantaleo
et al. 1991). The HIV can destroy the FDCs, caus-
ing a gradual development of T CD4+ lymphopenia
(Tenner-Rácz et al. 1986). The T CD4+ cells con-
stantly traffic through the lymphoid follicles in con-
tact with FDCs, becoming potentially infected via
their CD4 molecules (Fox  & Cottler-Fox 1992).

Destruction of germinal centers, denominated
“follicle lysis,” consists of follicle fragmentation
by clusters of small lymphocytes  with or without
associated extravasation of erythrocytes. It occurs
mainly in the GC light zone, causing a disruption
of the normal meshwork of FDCs, which predomi-

nate in this area of the follicles. The formation of
immune complexes (virus plus immunoglobulin or
complement) would contribute to the attachment
of HIV to the FDCs (Pantaleo et al. 1993). Our
observations, together with the literature data
(Wood et al. 1984, Biberfeldet al. 1985, Diebold
et al. 1985, Pallesen et al. 1987) showed that  the
intrafollicular aggregates that penetrate in the GCs
during follicle lysis were predominantly of B and
T CD8+ cells, added to few intrafollicular CD68+

macrophages.
There was coincidence between intrafollicular

hemorrhages and focal or segmental diabetic-like
mycroangiopathy inside the GCs.This finding sug-
gests that the vascular lesions could be responsible
for the microhemorrhages. The microangiopathy
was probably due to vascular invasion by HIV,
which was confirmed by focal detection of p24 in
vessels.

Follicle lysis superficially resembles progres-
sive transformation of germinal centers. However,
in progressive transformation the influx of mantle
zone cells seems to involve the entire circumfer-
ence symmetrically, while in follicle lysis it is gen-
erally focal, patchy, or asymmetrical (Stanley &
Frizzera 1986), and occurs predominantly in the
light zone as we mentioned in the results.

Mast cells increased in number from FH to FI
stage onward and their exact contribution to this
condition is unknown. However, they are impli-
cated in tissue fibrosis and angiogenesis (Qu et al.
1995) and  could contribute to fibrosis in regres-
sive stages of HIV-related  lymphadenopathy.

During the progression of the disease we de-
tected changes in the extracellular matrix compo-
nents, expressed by increase in collagen type III,
elastic fibers, laminin, fibronectin and
proteoglycans in the interstitium of the paren-
chyma, involutive GCs, capsula, trabeculae and
vascular adventitia. Together with these qualita-
tive changes, occurred also distortion of the reticu-
lar mesh, which became thicker and sometimes col-
lapsed.

The fact that the elastic fibers mesh appear in
the parenchyma, specially in the GCs, only after
oxidation by oxone, implies that the fibers are of
oxytalan type. It was impossible to conclude if the
increase of these  fibers in the involutive GCs was
due to a collapse of the mesh or to an elastogenesis.
We do not know yet what type of interactional ef-
fects occurs among lymphocytes and extracellular
matrix components during the progression of the
HIV infection in the lymph nodes.

The discrepancy, in the more advanced stages
of the disease, between the Factor VIII RA (von
Willebrand’s factor) and Ulex Europeus 1 lectin
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expressions in vascular endothelial cells, suggests
the occurrence of active vascular proliferation, with
less differentiated endothelial cells, containing less
alfa-L-fucose.

The CD68 and Mac387, which recognize lyso-
somal molecules and calcium binding proteins
(calgranulins), respectively (Ellis 1993), showed
that the macrophage populations in the lymph
nodes are heterogeneous, and both increased dur-
ing the infection. Only CD68+ macrophages were
observed inside the GCs, while the Mac387 re-
vealed also affluence of neutrophils to the com-
promised lymph nodes.

Our results confirmed the classical aspects de-
scribed in specific literature. Follicular hyperplasia
was the most common histologic pattern recog-
nized in the lymph nodes of patients without AIDS
and lymphoid depletion was seen for those who
had developed AIDS. This indicates that the speci-
fication of histologic type in the diagnosis of HIV
lymphadenopathy provides information about the
stage of disease and indication about its prognosis
(Ioachin 1994). Indeed, progressive disease was
recognized in five patients with consecutive biop-
sies (Paiva 1992).

The mechanisms of follicle lysis and the par-
ticipation of extracellular matrix components in the
pathogenesis of the disease deserve further stud-
ies.
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