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Clinico-lmmunopathological Alterations
of Lymph Nodes from Human Immuno-
deficiency Virus-Infected Patients in
Northern Thailand

Lertlakana Bhoopat, Chaninya Patanasakpinyo, Marut Yanaranop and Tanin Bhoopat

Infection with human im-
munodeficiency virus (HIV) is
characterized by progressive and
profound deterioration of the im-
mune system with a long period of
clinical latency.”® The immune
system in the latent phase is large-
ly intact, but there is smoldering,
low level HIV replication, pre-
dominantly in the lymphoid tis-
sues, which may last for several
years. Patients are either asymp-
tomatic or develop persistent gen-
eralized lymphadenopathy (PGL)
which is one of the earliest mani-
festations of HIV infection. It is
present in more than one third of
the infected patient in some stud-
ies.”'” Actually the histopatholo-
gical alteration was present in
most of the HIV seropositive cases
even without palpable lymphade-
nopathy.'' Five to twenty percent
of the patients with PGL proceed
to develop full-blown acquired im-
munodeficiency syndrome (AIDS)
after a mean observation time of
12 to 22 months.”'"*'® In the HIV-
infected patients with lymphade-
nopathy, two to four basic lymph

SUMMARY To determine if the immunopathologic alterations of HIV-in-
fected lymph nodes have any correlation with clinical stages in the north-
ern Thai patients, we conducted a comparative analysis of immunopathol-
ogic features of lymph nodes between 25 HIV-infected patients from
various clinical categories and 25 non-HIV individuals of reactive hyper-
plasia morphology of lymph node biopsies. The risk factors for HIV infec-
tion were all heterosexual. The majority of patients in clinical category A
(PGL) showed a histopathologic pattern of explosive follicular hyperplasia,
while category C (AIDS) patients demonstrated follicular involution and
lymphocyte depletion on lymph node sections. Interestingly, weak reac-
tivity for HIV p24 gag protein was detected within the germinal centers
and scattering interfollicular lymphocytes in only 20% of the HIV-infected
cases. Morphologically, the presence of MGCs was specific for HIV-
infected lymph nodes. MGCs (hematoxylin & eosin stain) were found in 64%
of the HIV-infected cases, which was significantly different from 4% found
in control cases (p = 0.00002). By S-100 immunostaining, MGCs were
demonstrated in all HIV-infected lymph node sections, while they were
found in 32% of the control lymph nodes. Immunostaining with S-100
protein also revealed the appearance of syncytial ballooning and counta-
ble numbers of MGCs. High numbers of MGCs seemed to correlate with
histologic and clinical changes. In conclusion, the HIV-infected patients
had high numbers of MGCs or syncytia on lymph node sections in early
stage and pre-AIDS conditions, which has never been reported before.

node histologic patterns and the gression there is also a change in

corresponding clinical picture at
the time of biopsy have been well
described.'”" It has been assumed
that transformation from one his-
tologic pattern to another occurs
during the course of HIV disease
and that with this histologic pro-

the clinical status of the pa-
tients.”'®**?* The morphologic
features, either individually or in
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combination, are not conclusive
evidence of either AIDS or PGL.
However, their diagnostic utility
may be increased in the proper
clinical setting if they are coupled
with immunologic studies of
lymph node tissues'S!51%26.32.3538
Subtype E accounts for only 10
percent of HIV-1 strains isolated
worldwide but more than 90 per-
cent of them are present in Thai-

land. Approximately 95% of het-
erosexually acquired cases are E
subtype.” We therefore studied
the histopathology and immuno-
cytochemistry in lymph node biop-
sies obtained from HIV seroposi-
tive patients presenting with lym-
phadenopathy and a control group
without evidence of HIV infection
in the Thai population.

MATERIALS AND METHODS

Subjects

Chart review allowed clas-
sification of the 50 patients exam-
ined into seropositive (25 patients)
and serology not tested (25 pa-
tients) groups. All 25 patients not
tested for HIV serology were se-
lected as only a low risk group with
no history of other infections or
autoimmune diseases. HIV serolo-
gy was tested with a commercial
ELISA assay (Abbott Laboratories,
Illinois, USA.) and SERODIA-HIV
kit (Fujirebio Inc.,Tokyo, Japan),
then western blot testing was per-
formed in clinical categories A &
B. Clinical information was ob-
tained from hospital charts with
details of clinical category, AIDS
and pre-AIDS conditions including
mode of acquiring the infection
(Table 1). Lymph node biopsies
from 50 patients were sliced into
sections of 2- to 3-mm thickness
and a portion was placed in 10%
neutral-buffered formalin.  After

overnight fixation, the sections
were routinely processed and
embedded in paraffin.

Histopathology

A 3 pm thick section was
mounted and stained with hema-
toxylin and eosin (H & E) for his-
tological study, and also with Gram
(Brown-Hopps), mucicarmine, peri-
odic acid-Schiff, Warthin-Starry,
Gomori methenamine silver and
Ziehl-Neelson (acid-fast bacilli) to
rule out other infections. Standard
criteria were used for histologic
diagnosis, with histological type of
explosive follicular hyperplasia
(EFH), follicular involution (FI),
mixed EFH and FI and lymphocyte
depletion (LD) according to Chad-
burn er al** Lymph nodes with
EFH were composed of markedly
hyperplastic irregularly shaped fol-
licles in both the cortex and medul-
la, and follicular involution showed
small, hypocellular and frequently
hyalinized follicles with hyperplas-
tic paracortical areas and prominent
intrafollicular vessels. Lympho-
cyte depletion was composed main-
ly of medullary cords and sinusoids
with total absence of follicular
areas and the paracortical zone.
The definitions of morphologic fea-
tures (Table 2) were previously
described by O’Murchadha et al.*°
The features were described as
present or absent. The relative in-
cidence of each feature in the two
groups was compared by using
Fisher’s exact probability test and
Chi-square test with Yates’ correc-
tion."’

Immunocytochemistry

Four-um sections were pre-
pared from formalin-fixed, paraffin-
embedded tissue blocks and applied
to positively charged slides coated

with 3-amino-propylethoxysilane.
The sections were dewaxed in xy-
lene, treated with 3% hydrogen
peroxide, and rinsed in PBS. Micro-
wave antigen retrieval was per-
formed for 10 minutes and then
cooled down at room temperature
for 30 minutes. The sections were
then incubated with the primary
antibody for 60 minutes at room
temperature, then the slides were
kept overnight at 4°C. After a brief
wash in phosphate buffered saline,
the slides were treated with the
secondary link antibody for 30 min-
utes. The slides were then washed
and incubated for another 30 min-
utes with streptavidin. After a final
wash, the slides were stained with
aminoethyl carbazole, 1.2 percent
in acetate buffer containing 0.015
percent hydrogen peroxide. All
monoclonal antibodies (MAb) and
polyclonals were obtained from
commercial sources and recognized
CD 20 (MADb L-26; Dako; working
dilution of 1:20), CD4 (MAb
OPD4; Dako; 1:25) CD8 (MAb;
Dako; 1:30), CD45RO (MAb
UCHL-1; Dako; 1:20), CD3 (rabbit
polyclonal; Dako; 1:50), S-100 (rab-
bit polyclonal; Dako; 1:200), HIV-
1 p24 (MAb; Dako; 1:5), CD68
(Mab KPI; Dako; 1:30). Of the
above antibodies, only p24 staining
required predigestion for 9 minutes
with 0.05% protease VIII (Sigma
Chemical Co.) in 0.1 mol/l phos-
phate buffer, pH 7.6, at 37°C).
Sections were counterstained with
Harris’s hematoxylin. Nonreactive
mouse and rabbit immunoglubins
were used as negative controls.

Semiquantitative studies of
the number of multinucleated giant
cells (MGCs) on immunostaining
were carried out by counting MGCs
on the entire sections and then cal-
culating the number of MGCs per
ten high power fields (HPF).
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RESULTS
Patients

All available clinical infor-
mation and pathological diagnosis in
25 HIV-seropositive patients are
shown in Table 1. Based on the
1993 CDC revised classification
system,” which was based here
solely on clinical manifestation,
since CD4 lymphocyte values were
not available in this retrospective
study, 11 of the 25 HIV-seroposi-
tive cases were under Category A
(44%) with a presenting symptom
of PGL and an equal number of 7
cases under category B (28%) and
C (28%). Patients under group B
presented with lymphadenopathy
and conditions as stated in Table 1,

while group C patients shows AIDS
indicators including tuberculosis,
Cryptococosis, pneumocystis carinii
and recurrent pneumonias. The
HIV-infected patients comprised 12
females and 13 males with an age
range from 15-66 years (a mean
age of 35.2 years and a median age
of 34 years). The nisk factors for
HIV infection in all cases were
heterosexuality. Of the patients in
the control group, 10 were female
and 15 were male. Their age ranged
from 7 to 68 years, with a mean age
of 36 years and a median age of 33
years.

Histopathology

The majority of patients in
clinical category A (9 of the 11

cases) showed explosive follicular
hyperplasia (EFH) on lymph node
sections, while all of the patients in
clinical category C demonstrated
follicular involution (FI) or lympho-
cyte depletion (LD). Lymph node
histology of the patients in clinical
category B included EFH, FI and
mixed EFH with FI. The histo-
pathologic alterations in 25 HIV-
seropositive patients included nine
(36%) of EFH, seven (28%) of
mixed EFH with FI, six (24%) of
FI and three (12%) of LD. The
incidence of morphologic findings
(hematoxylin & eosin stain) are re-
presented in Table 2. As compared
with the control group, two features
significantly more common in the
HIV-seropositive cases were the
presence of polykaryocytes, syncy-

—

Table 1 HIV-Infected lymph nodes: clinicopathological data

*AIDS indicator (C) or B

Patients Age (years) Sex *Status 9f HIV conditions Pathology
Infsetied (at the time of biopsy)

1-3 22,3530 F.F.F A EFH
4-6 29,34,38 MMM A EFH
79 13.21,36 MM, F A EFH

10-11 15,46 E.F A - Mixed
12 33 F B chronic diarrhea Mixed
13 25 M B fever > 1 month Mixed
14 50 M B fever > 1 month Mixed
15 43 M B fever > 1 month Mixed
16 34 M B trichiuriasis Mixed
17 42 F B parathyroid adenoma Fl
18 35 M B fever > 1 month Fl
19 30 F B fever > 1 month Fl
20 50 M B chronic diarrhea Fi
21 28 F B chronic diarrhea Fl
22 31 M C PCP Fl
23 66 M C pneumonia, recurrent LD
24 48 F C CNS, cryptococcosis LD
25 40 M C pulmonary TB LD

M = male, F = female, EFH = explosive follicular hyperplasia, Mixed = follicular hyperplasia + follicular involution,

F1 = follicular involution, LD = lymphocyte depletion, TB = tuberculosis, PCP = Pneumocystis carinil pneumonia.
1993 CDC Classification system for HIV infection and AIDS Surveillance Case Definition for Adolescents and Adults.
A = Asymptomatic or acute or persistent generalized lymphadenopathy (PGL),

B = Symptomatic, not A or C conditions,

C = AIDS indicator conditions.
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Table 2 Comparison of morphologic features between HIV and non-HIV cases

Morphologic features HIV casesi(25) Non-HIV cases{23) p value
No. Percent No. Percent

Giant cells 16 64 1 4 0.00002
Mantle-zone loss 18 72 9 36 0.023
Irregular follicles " 44 14 56 057
Follicle lysis 16 64 20 80 0.345
Burnt-out follicles 13 52 10 40 0.570
Monocytoid cells 12 48 8 32 0.386
Epithelioid histiocytes 8 32 7 28 1.000
Dermatopathic change 2 8 & 16 0.667
Marked plasmacytosis 4 16 1 4 0.348
Germinal center hemorrhage 8 32 9 36 1.0000

tial cells or MGCs (64% vs 4%,
p = 0.00002) and mantle-zone loss
(72% vs 36%, p = 0.023).

The presence of MGCs
(Fig. 1) was specific for HIV infec-
tion in this study. These giant cells
varied in appearance (number and
location of nuclet and/or the amount
of cytoplasm) but most commonly
included cells with multiple nuclei
clustering in the central portion of
the cytoplasm. The MGCs localized
in the interfollicular areas and the
intrafollicular regions. The mantle-
zone loss revealed a partial or com-
plete effacement of the mantle zone
in some follicles.

Immunohistochemistry

The immunoreactivity of
polykaryocytes or MGCs with S-
100 protein highlighted the number
and appearance of MGCs or syncy-
tial cells (Fig. 2) and also revealed
the syncytial “ballooning” (Fig. 3)
of dying MGCs. All lymph node
sections from HIV-infected cases
demonstrated the feature of MGCs
with or without ballooning when
performing S-100 protein immuno-

Fig. 1

Multinucleated giant cells were specific for HIV-infected lymph
node. Giant cells characteristically had multiple nuclei clustered
in the central portion of the cytoplasm (H & E, original x 400).

stain. The number of MGCs by S-
100 immunostaining varied from 3-
60 cells per 10 HPF with an average
number of 18 cells. Eight out of 25
cases (32%) of the control group
also showed the appearance of
MGCs by S-100 immunostaining,
but the number of MGCs varied

from 1 to 5 cells per ten HPF with
the average number of 2.4 cells,
which was significantly different
from the HIV-infected group (p <
0.01). Four of six cases with his-
tologic pattems of FI showed a
strkingly high number of MGCs
(30-60 cells/10 HPF) and six of nine
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Fig. 2

immunohistochemical reactivity of multinucleated giant cells with
S-100 protein highlighted their appearance with intense cytoplas-
mic staining (original x 400).

Fig. 3

Syncytium “ballooning” of dying giant cells showed vacuolated
cytoplasmic staining with S-100 protein (original x 400).

cases with EFH histology showed
the same number. The remaining ten
cases showed a low number of
MGCs (< 30 cells/10 HPF). In ad-
dition to MGCs, S-100 protein was
also found within some scattering

follicular dendritic cells and single
interdigjtating reticulum cells.

Weak HIV p24 reactivity
was seen within the germinal cen-
ters, in scattering interfollicular lym-

phocytes in 5 of the 25 cases (20%).

CD68 (KP-1) was recog-
nized in the MGCs, scattered
macrophages and tingible body
macrophages in the germinal center.

Immunophenotyping of B-
cell (CD20) varied according to
the histological class; being higher
in the follicular type, and notably
fewer 1n follicular involution and

lymphocyte depletion types.

Immunoreactivity with T-
cell markers or subsets (CD45 RO,
CD3, CD4 and CD8) demonstrated
a reduction or relative absence of T
cell markers in the follicular in-
volution and lymphocyte depletion
patterns as compared with the fol-
licular and mixed patterns. A pre-
dominant plasma cells infiltrate in
lymphocyte depletion type showed
reactivity with both kappa and
lambda light chains. The MGCs
showed no reactivity with either B-
cell or T-cell monoclonal antibodies.

DISCUSSION

HIV-1 subtype E 1s pre-
dominantly spread in Thailand in
heterosexual transmission groups,
while in developed countries, HIV-1
subtype B is more predominant *’
We report here the clinico-immuno-
pathologic changes in lymph nodes
from patients with different clinical
staging in northern Thailand. We
found that mantle-zone loss and par-
ticularly the presence of MGCs by
hematoxylin & eosin staining are
significantly more common in HIV-
infected lymph nodes as compared
to the controls (64% vs «%).
Although the presence of MGCs
in lymph nodes of HIV-infected
patients was previously re-
ported, 244 byt these cells were
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seen in a lower percentage of cases
compared with our study. Mor-
phologically, MGCs found in lymph
nodes had the nuclei clustered in the
central portion and Warthin-
Finkeldey-like cells in some cases
and immunologically with anti S-
100, the appearance of MGCs was
highlighted in all seropositive cases,
with the average number of 18
cells/10 HPF, which was significant-
ly different from the control group
(2.4 cells/10 HPF). This staining
also revealed the feature of syncytial
ballooning of dying MGCs in some
cases. Fusion of infected cells with
formation of syncytia (giant cells)
may be a mechanism of cell death
and these cells develop “ballooning”
and usually die within 48 hours.*
Interestingly, weak anti-HIV p24
core antigen reactivity was iden-
tified in only 20% of HIV-sero-
positive cases (negative p24 immu-
noreactivity was confirmed in Dr.
Frankel’s Lab, Walter Reed Army
Institute of Research, USA)), in
contrast, strong reactivity and a
high percentage of positivity were
reported in other studies.***® This
could be explained by differences in
amino acid sequence in a specific
epitope of p24 gag protein of E sub-
type.”’ In this study, high numbers
of MGCs or syncytia were found in
some cases of early clinical stage
with EFH histology and later when
disease showed progression before
the advanced stage with FI changes
of the lymph node. Presence of
MGCs in oropharyngeal lymphoid
tissues was demonstrated in the
early or latent stage of HIV infec-
tion.** but in this study a high
number of MGCs was not only
found in early-stage but also in
some pre-AIDS cases. This finding
1s thus the first report demonstrating
syncytia on lymph node sections
from pre-AIDS stage. Syncytium-

inducing phenotype is an important
marker for progression to AIDS,
independent of CD4 cell counts and

p24 antigen.**’' The diagnostic and
prognostic values of MGCs in lymph
node sections in this study are
limited due to the small number of
studied cases and S-100 protein 1s a
marker of many cells, including den-
dritic cells. Even though we found
a similar result on p55, a marker
of activated dendritic cells and T-
cells, we have not been able to
demonstrate immunoreactivity with
markers for T-cells on fused lym-
phocytes in MGCs on lymph node
sections. Meanwhile, the other
investigators reported that MGCs
may represent syncytia of infected T
lymphocytes and activated dendritic
cells.”> We will proceed to study
more cases and also determine the
extent of immuno-pathological
changes and presence of HIV-]
viral RNA and proviral DNA in

HIV-1 infected lymph nodes in
Thailand.
ACKNOWLEDGEMENTS

We would like to thank Dr.
Sarah Frankel for very helpful con-
sultation on immunoreactivity of
p24 antigen and we also thank Ms.
Lakana Eienleng for excellent tech-
nical assistance and Ms. Wattana-
pomn Wisedmongkol for preparing
the manuscript. This work was sup-
ported by AIDS Research Fund,
Ministry of Academic Affairs, Thai-
land.

REFERENCES

1. Fauci AS. The human immunodefi-
ciency virus: infectivity and mecha-
nisms of pathogenesis. Science 1988,
239: 617-22.

2. Daar ES, Moudgil T, Meyer RD, Ho
DD. Transient high level of viremia in
patients with primary human immuno-

10.

12.

13.

14.

deficiency virus type 1 infection. N
Engl J Med 1991; 324:961-4.

Graziosi C, Pantaleo G, Demarest J, ef
al. Analysis of viral burden and ex-
pression during primary HIV infection.
Proc Natl Acad Sci USA 1993; 90:
6405-9.

Fauci AS, Schnittman SM, Poli G,
Koenig S, Pantaleo G. Immunopatho-
genic mechanisms in human immuno-
deficiency virus (HIV) infection. Ann
Interm Med 19915 114: 678-93.
Embretson J, Zupancic M, Ribas JL, et
al. Massive covert infection of helper
T lymphocytes and macrophages by
HIV during the incubation period of
AIDS Nature 1993; 362: 359-62.
Embretson J, Zupancic M, Beneke J, et
al.  Analysis of human immunodefi-
ciency virus-infected tissues by DNA
amplification and in situ hybridization
reveals latent and permissive infec-
tions at single-cell resolution. Proc
Natl Acad Sci 1993, 90: 357-61.
Pantaleo G, Fauci AS. New concepts
in the immunopathogens of HIV infec-
tion. Annu Rev Immunol 1995; 13:
487-512.

Pantaleo G, Fauci AS. Immunopatho-
genesis of HIV infection. Annu Rev
Microbiol 1996, 50: 825-54.

Gerstoft J, Paltesen G, Mathiesen L, ef
al. Stages in LAV/HTLV-II lympha-
denitis: [T Correlation with clinical and
immunological findings. Scand J Im-
munol 1987; 25: 93-9.

Bayer H. Bienzle U, Schneider J, ef al.
HTLV-III antibody frequency and
severity of lymphadenopathy. Lancet
1984; 2: 1347.

. Burke AP, Benson W, Ribas JL, ef al.

Postmortem localization of HIV-1
RNA by in situ hybridization in lym-
phoid tissues of intravenous drug ad-
dicts who die unexpected. Am J Pathol
1993, 142: 1701-13.

Farthing EF, Kristin H, Shanson DC,
et al. Clinical investigations of lym-
phadenopathy, including lymph node
biopsies, in 24 homosexual men with
antibodies to the human T-cell lym-
photropic virus type III (HTLV-III). Br
J Surg 1986; 73: 180-2.
Rashleigh-Belcher HIJC, Came CA,
Weller, et al. Surgical biopsy for per-
sistent generalized lymphadenopathy.
Br J Surg 1986; 73: 183-5.

Fishbein DB, Kaplan JE, Spira TJ, et
al. Unexplained lymphadenopathy in
homosexual men: A longitudinal study.



PATHOLOGY OF LYMPH NODES FROM HIV-INFECTED PATIENTS

91

17.

20.

2L

22.

23,

24.

25.

26.

JAMA 1985, 254: 930-5.

. Mathur-Wagh U, Spigland 1, Sacks

HS, et al. Longitudinal study of persis-
tent generalised lymphadenopathy in
homosexual men: relation to acquired
immunodeficiency syndrome. Lancet
1984; 1: 1033-8.

. Metroka CE, Cunningham-Rundles S,

Pollack MS, et al. Generalized lym-
phadenopathy in homosexual men.
Ann Intem Med 1983 99: 585-91.
Bums BF, Wood GS, Dorfman RF.
The varied histopathology of lymphad-
enopathy in the homosexual male. Am
J Surg Pathol 1985; 9: 287-97.

. Meyer PR, Yanagihara ET, Parker JW,

et al. A distinctive follicular hyper-
plasia in the acquired immune defi-
ciency syndrome (AIDS) and the AIDS
related complex. Hematol Oncol 1984,
2: 319-47.

. Fernandez R, Mouradian J, Metroka C,

et al. The prognostic value of histo-
pathology in persistent generalized
lymphadenopathy in homosexual men.
N Engl J Med 1982; 309: 185-6.

Ewing EP, Chandler FW, Spira TJ, et
al. Primary lymph node pathology in
AIDS and AIDS-related lymphade-

nopathy. Arch Pathol Lab Med 1985,

109: 977-81.

Domingo J, Chin NW. Lymphade-
nopathy in a heterogeneous population
at risk for the acquired immunodefi-

ciency syndrome (AIDS)-A morpho-

logic study. Am J Clin Pathol 1983;

80: 649-54.

Bymes RK, Chan WC. Spira TJ, et al.

Value of lymph node biopsy in unex-
plained lymphadenopathy in homo-
sexual men. JAMA 1983; 250: 1313-7.

[oachim HL, Lemer CW, Tapper ML.

Lymphadenopathies in homosexual
men: relationships with the acquired
immune deficiency syndrome. JAMA
1983; 250: 1306-9.

Levine AM, Meyer PR, Begandy MK,
et al. Development of B-cell lympho-
ma in homosexual men. Ann Intem
Med 1984, 100: 7-13.

Guarda LA. Butler JJ. Mansell P, et al.
Lymphadenopathy in homosexual
men. Morbid anatomy with clinical
and immunologic correlations. Am J
Clin Pathol 1983 79: 559-68.

Niedt GW. Schinella RA. Acquired
immunodeficiency syndrome: clinico-
pathologic study of 56 autopsies. Arch
Pathol Lab Med 1985; 109: 727-34.

. Levine AM, Meyer PR, Parkash PS, et

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

al. Results of initial lymph node biop-
sy in homosexual men with general-
ized lymphadenopathy. J Clin Oncol
1986; 4: 165-9.

Pileri S, Rivano MT, Raise E, et al.
The value of lymph node biopsy in
patients with the acquired immuno-
deficiency syndrome (AIDS) and the
AIDS-related complex (ARC): a mor-
phological and immunohistochemical
study of 90 cases. Histopathol 1986;
10: 1107-29.

Pallesen G, Gerstoft J, Mathiesen L.
Stages in LAV/HTLV-1ll lym-
phadenitis: I. Histological and immu-
nohistological classification. Scand J
Immunol 1987; 25: 83-91.

Tumer R, Levine A, Gill P, ¢ al. Pro-
gressive histopathologic abnormalities
in the persistent generalized lymphade-
nopathy syndrome. Am J Surg Pathol
1987; 11: 65-72.

loachim HL, Lermer CW, Tapper ML.
The lymphoid lesions associated with
the acquired immunodeficiency syn-
drome. Am J Surg Pathol 1983; 7:
543-53.

Biberfeld P, Ost A, Porwit A, e al.
Histopathology and immunohistology
of HTLV-I/LAV related lymphade-
nopathy and AIDS. Acta Pathol Micro-
biol Immuno Scand(A) 1987, 95: 47-
65.

Jaffe ES, Clark J, Steis R, e al. Lymph
node pathology of HTLV and HTLV-
assoicated neoplasms. Cancer Res
1985; 45: 4662s-4s.

Chadburn A, Metroka C, Mouradian J.
progressive lymph node histology and
its prognostic value in patients with
acquired immunodeficiency syndrome
and AIDS-related complex. Hum
Pathol 1989: 20: 579-87.

Carbone A, Manconi R, Poletti A, et
ai. Lymph node immunohistology in
intravenous drug abusers with persis-
tent generalized lymphadenopathy.
Arch Pathol Lab Med 1985; 109:
1007.

Raphael M, Pouletty P, Cavaile-Coll
M., et al. Lymphadenopathy in patients
at risk for acquired immunodeficiency
syndrome: histopathology and histo-
chemistry. Arch Pathol Lab Med 1985;
109: 128.

Chan WC, Brynes RK, Spira TJ, et al.
Lymphocyte subsets in lymph nodes of
homosexual men with generalized
unexplained lymphadenopathy: cor-
relation with morphology and Dblood

38.

39.

40.

4

—

42.

43.

44,

45.

46.

47.

changes. Arch Pathol Lab Med 1985;
109: 133.

Said JW, Shintaku I[P, Teitelbaum A,
et al. Distribution of T-cell phenotypic
subsets and surface immunoglobulin
bearing lymphocytes in lymph nodes
from male homosexuals with persistent
generalized lymphadenopathy: an im-
munohistochemical and ultrastructural
study. Hum Pathol 1984; 15: 785.
Weniger BG, Takebe Y, Ou CY,
Yamazaki S. The molecular epidemi-
ology of HIV in Asia-AIDS 1994; 8
(suppl.2): S1-9.

O’Murchadha MT, Wolf BC, Neiman
RS. The histologic features of hyper-
plastic lymphadenopathy in AIDS-
related complex are nonspecific. Am J
Surg Pathol 1987, 11(2): 94-9.

. Siegel S. Nonparametric statistics for

the behavioral sciences. New York:
McGraw Hill 1956; pp. 96-104.
Centers for disease control and preven-
tion: 1993 Revised classification sys-
tem for HIV infection and expanded
surveillance case definition for AIDS
among adolescents and adults.
MMWR 1992; 41(RR-17): 1-19.

Josh1 VV, Oleske JM, Minnefor AB,
Singh R, Bokharnn T, Rapkin RH.
Pathology of suspected acquired im-
munodeficiency syndrome in children.
Pediatr Pathol 1984; 2: 71-87.

Diebold J, Marche C, Audouin J,
Aubert JP, Le Tourmeau V. Lymph
node modification in patients with the
acquired immunodeficiency syndrome
(AIDS) or with AIDS related complex
(ARC). Pathol Res Pract 1985; 180:
590-611.

Cotran RS, Kumar V, Robbins SL.
Acquired immunodeficiency syn-
drome. In: Robbins SL (ed.) Patho-
logic Basis of Disease. 4" ed. Phila-
delphia. W.B. Saunders 1989; pp. 224-
34

Rinfret A, Latendresse H, Lefebvre R,
St Louis G, Jolicoeur P, Lamarre L.
Human immunodeficiency virus-
infected multinucleated histiocytes in
oropharyngeal lymphoid tissue from
two asymptomatic patients. Am J
Pathol 1991; 138: 421-6.

Wenig BM, Thompson LDR, Frankel
SS, et al. Lymphoid changes of the
nasopharynx and tonsils that are
indicative of human immunodeficiency
virus infection: a clinicopathologic
study of 12 cases. Am J Surg Pathol
1996; 20: 572-87.



92

BHOOPAT, ET AL.

48. Frankel SS, Wenig BM, Burke AP, et

49.

al. Active HIV-1 replication in dendri-
tic cells and syncytia at the mucosal
surface of the pharyngeal tonsil (ade-
noids). Science 1996; 272: 115-7.

Salminen MO, Koch C, Sanders-Buell
E, et al. Recovery of virtually full-
length HIV-1 provirus of diverse sub-
types from primary virus cultures

50.

using the polymerase chain reaction.
Virol 1995; 213: 80-6.

Koot M, Keet IPM, Vos AHV, et al.
Prognostic value of HIV-1 syncytium-
inducing phenotype for rate of CD4+
cell depletion and progression to
AIDS. Ann Intern Med 1993; 118:
681-8.

51. Chaudhry R, Akhtar S, Lucente FE,

52.

Kim DS. Large oral ulcers leading to
destruction of the tonsils in patients
with AIDS. Otolaryngol Head Neck
Surg 1996, 114: 474-8.

Spijkerman 1JB, Koot M, Prins M, et
al. Lower prevalence and incidence of
HIV-1 syncytium-inducing phenotype
among injecting drug users compared
with homosexual men. AIDS 1995; 9:
1085-92.



