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European Task Force on Lymphoma project on lymphocyte predominance
Hodgkin disease: histologic and immunohistologic analysis of submitted
cases reveals 2 types of Hodgkin disease with a nodular growth

pattern and abundant lymphocytes

loannis Anagnostopoulos, Martin-Leo Hansmann, Kaarle Franssila, Martin Harris, Nancy L. Harris, Elaine S. Jaffe,
J. Han, J. M. van Krieken, Sibrand Poppema, Teresa Marafioti, Jeremy Franklin, Michael Sextro,
Volker Diehl, and Harald Stein on behalf of the European Task Force on Lymphoma

Paraffin blocks and clinical data from 521
patients with lymphocyte predominance
Hodgkin disease (LPHD) diagnosed be-
tween 1970 and 1994 were collected from
16 European and United States oncologi-
cal centers to establish the pathologic and
clinical characteristics of a large patient
cohort, to determine how frequent T-cell—
rich large B-cell lymphoma (TCRLBCL)
is among LPHD, and to find differential
diagnostic criteria distinguishing between
the 2 lymphoma categories. For this pur-
pose, conventionally and immunohisto-
logically stained sections were reviewed
by a panel of hematopathologists. The
diagnosis of LPHD was confirmed in only

219 of the 388 assessable cases (56.5%).

This low confirmation rate was due mainly
to the presence of a new variant of classi-
cal Hodgkin disease (CHD), which re-
sembled, in terms of nodular growth and
lymphocyte-richness, nodular LPHD and,
in terms of the immunophenotype of the
tumor cells, CHD and was designated
nodular lymphocyte-rich CHD (NLRCHD).
The nodules of LRCHD consisted—as in
nodular LPHD—predominantly of B cells
but differed from those present in LPHD
in that they represented expanded
mantle zones with atrophic germinal cen-
ters. Clinically, patients with LPHD and
NLRCHD showed similar disease charac-

teristics at presentation but differed in

the frequency of multiple relapses and
prognosis after relapse. Patients with
LPHD and NLRCHD clearly differed from
patients with CHD with nodular sclerosis
or mixed cellularity, as they presented
with an earlier disease stage and infre-
guent mediastinal involvement. As 97%
of the LPHD cases showed a complete or
partial nodular growth pattern, their differ-

entiation from TCRLBCL was a rare prob-
lem in the present series. (Blood. 2000;
96:1889-1899)
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The Rye classification scheme of Hodgkin disease {H®based tic cell® At the Rye symposium, it was decided, for practical
on the concept that the histologic subtypes represent morphologgasons, to combine the nodular and diffuse types of the Lukes arﬁj
variations of a neoplasm in which Hodgkin and Reed-SternbeButler classification into LPHD In the last decade, a considerable 3
(HRS) cells are embedded in a reactive background, showingady of evidence has accumulated establishing that LPHD exhibit§
characteristic cellular composition for each histotype. This concefgatures of a B-cell ymphoma, with a characteristic antigen profilé:‘:
remained unquestioned in the many years of its existence, excaptl clinical behaviof:° This was taken into account by the REAL &
for the issue of the relationship of lymphocyte predominance HElassification proposal: LPHD was separated as a distinct clinico§
(LPHD) to the other subtypes. LPHD, characterized by a lymphpathologic entity from the other subtypes of HD, which were&
cyte-rich background with admixed histiocytes, was first describetibsumed under the term “classical HD” (CH®¥!

by Jackson in 1937 under the term “early HBThe observation of The merging of nodular and diffuse LPHD in the Rye classifica-&
a long, indolent disease course in most cases led Jackson #ad was not unanimously accepted by pathologists and oncolcﬁ
Parke? to designate it in 1944 as “paragranuloma” to separatedtsts. Unfortunately, the subsequently published studies did no}
from Hodgkin “granuloma.” Rappapdrtlistinguished in 1956 a clarify the issue, as they led to discordant results. This was causéd
nodular form of paragranuloma and separated it from folliculdry both the lack of precise immunophenotypical criteria and theS
lymphoma. In 1966 Lukes and Butferenamed paragranulomafact that the clinical studies analyzed cases without consideration
“lymphocytic and/or histiocytic predominance HD,” described af their immunophenotypic featurds?> The question of the
nodular and a diffuse type and established the term of lymphocy#gistence of diffuse LPHD became more complex when several
and histiocytic (L&H) RS-cell variant for the predominant diagnosauthors described a diffuse large B-cell lymphoma variant, the
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T-cell or histiocyte-rich large B-cell lymphoma (TCRLBCL), Table 1. Oncologic centers participating in this study

which frequently simulated the morphology of diffuse LPHD but Number of
exhibited a more aggressive disease course and frequent bone Institution submitted cases
marrow involvement at presentatiéh3®> Furthermore, more fe Karolinska Hospital, Stockholm, Sweden 20
cently, 2 additional types of HD with an abundance of lymphocyt&$e Swedish National Care Group, Uppsala 46
were recognized: (1) a “lymphocyte-rich form of classical HD'University Central Hospital, Helsinki, Finland 48
included in the REAL classification, which was thought to have '&versity Hospital Copenhagen, Denmark 30
diffuse growth pattern in most instances, and (2) “follicular HD, St Bartholomew's Hospital, London, England 26

. . . . P R | Victoria Infi , N tl Tyne, England 40
forming B-cell—rich nodules, which was identified at the lym- >c '¢ona irman, Rewcastie upon Tyne, =ngian

phoma workshop of _the_ European Association of HaemgtopathCE:setr';':&SSF;:;' “é?g;:ﬁztaai:gol:n (:,ladrid’ Spain 9;
ogy in Toledo, Spain, in 1994 and subsequently published B\ gergonié, Bordeaux, France 11
AShton'Key and CO”eagUég- Eduard Herriot Hospital, Lyon, France 2

The need to establish widely accepted criteria for the diagnosisden Medical Center, Leiden, The Netherlands 33
of LPHD and its differentiation from TCRLBCL led H.S. and V.D. The German Hodgkin Study Group 50
to initiate a multinational study, under the auspices of the Europelional Institute for Study and Treatment of Cancer, Milano,
Task Force on Lymphoma (ETFL). Sixteen oncology centers fromitaly 38 §
Europe and the United States participated by submitting paraftl Sapienza” University, Rome, Italy 8 g
blocks and clinical data from 521 patients who had initially bee}f: D- Anderson Cancer Center, Houston, TX 2 g
diagnosed as LPHD according to the Rye criteria. All submitteldf>° Cinie: Rochester, MN 43 g
samples were immunostained with a broad array of antibodies and =
reviewed by a panel of expert hematopathologists without pri 2

. . . - %n with new fuchsin (Merck, Darmstadt, Germany) or Fast Red develops
knowledge of the initial diagnosis and clinical features, and g, (DAKO, Carpinteria, CA). For the demonstration of EMA and

consensus diagnosis was reached. This study reveal_ed that_rﬁlaﬁbrane-bound immunoglobulin heavy chains, IgM and IgD, the streptag%
diagnosis of LPHD can be correctly made by morphologic criterigqgin biotin complex method with conjugated peroxidase was used with th&
in only two thirds of the cases. Difficult and borderline casesise of diaminobenzidine for development. 5

however, require consideration of both the morphologic features
and the immunophenotypical findings. The most unexpected find-situ hybridization

ing of this combined approach was that the tumor cells of a Iarsﬂ?—situ hybridization for detection of Epstein-Barr virus (EBV)-encoded &

[

proportion (21%) of the cases submitted under the diagnosis LPHR | nuclear RNAs (EBERs) was performed as described else#here

had an antigen profile of classical HRS cells and thus represeni@hg in vitro transcribed digoxigenin-labeled sense (negative controls) ang
cases of CHD rather than of LPHD. These cases exhibiteda@tisense RNA probes on paraffin sections. Detection of the bound labele®

nodular growth pattern. The nodules consisting mainly of TgMprobes was achieved by incubation with a monoclonal digoxigenin-specif%
and IgD" B cells frequently contained—in contrast to those presenttibody conjugated with alkaline phosphatase that was developed afteg
in NLPHD—eccentrically located atrophic germinal centers. Thiard using naphtol-as-biphosphate and new fuchsin.
variant of CHD was designated nodular lymphocyte-rich classical ) ]
HD (NLRCHD). The second unexpected finding was that thgvaluation of submitted cases
problem of differentiating between TCRLBCL and diffuse LPHDEach case was evaluated by a panel of pathologists (H.S, M.-L.H, L.A., ang
was quite uncommon in this collection, as it occurred only in T.M.) without knowledge of the submitting diagnosis or the clinical data.AsEg
(2%) of the cases. afirst step, H&E- and Giemsa-stained slides were assessed for the preserce
In this paper we present the morpho|ogic and immunohistok)g]% atypical cells with morphologic features of L&H and RS cells. Theé
criteria developed by the panel that proved the most useful faymber and distribution _of th_e_se cells, the a_rchite_cture of the infilt_rate ag
establishing the diagnosis of LPHD, LRCHD, and other types axfell as the number of epithelioid cells, of eosinophils and neutrophils, an@

CHD. An extensive report on clinical presentation, course, aﬁr(]xe presence of f'.bros's were n(.)ted' The panel .then pmpo.sed a d'a.gnqgs
. . based solely on histomorphologic features. The immunostained and in-sif
prognostic factors has been published elsewfrere. N

hybridization slides were then reviewed. The immunophenotype of th%
S
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Table 2. Antibodies used for immunohistologic analysis of submitted cases

Material and methods

Antigen Clone Source

Submitted cases CD20 L26 DAKO, Glostrup, Denmark

JCB117 D. Y. Mason, Department of Cellular Sciences,
John Radcliffe Hospital, Oxford, England

Polyclonal  DAKO, Glostrup, Denmark

CD79a
Atotal of 563 paraffin-embedded tissue samples from 521 patients initially
classified as LPHD according to the Rye classification in the periqidD3
1970-1994 were submitted from 16 oncological centers for this study,.,

Leu7 Becton & Dickinson, San Jose, CA
(Table 1). CD30 Ber-H2 DAKO, Glostrup, Denmark
CD15 C3D1 DAKO, Glostrup, Denmark
Histology and immunohistology cD21 1F8 DAKO, Glostrup, Denmark
. . . i . J-chain Polyclonal  BioGenex, San Ramon, CA
Four micrometer sections were cut and stained with hematoxylin and eo:.?lq1 . .
. . X -chain JCs8 BioGenex, San Ramon, CA
(H&E) and Giemsa. Table 2 shows the antibody panel used for immunohjs- .
tologic analysis. With th tion of anti-CD21 antibody 1F8, which ™ < "emorane
ologic analysis. Wi e exception of anti- antibody , whic antigen £29 DAKO, Glostrup, Denmark

required a proteolytic pretreatment, all other primary antibodies were,
applied to dewaxed sections after an antigen-demasking procedure inV(?g -
ing high-pressure cookint§.Bound antibodies were made visible by the
alkaline phosphatase antialkaline phosphatase (APAAP) method in associa+Only in selected cases.

Polyclonal  DAKO, Glostrup, Denmark
Polyclonal  DAKO, Glostrup, Denmark
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atypical cells was evaluated as well as the pattern of the meshwork of 1. Seventy-three of the cases initially classified as LPHD
follicular dendritic cells, the number and distribution of CD3- andphowed CD30 and CD15 neoplastic cells and were reclassified

CD57-expressing cells within nodular tumor areas, the presence of T- ng CHD. Because of the presence of neutrophils and/or eosinophils,
rosettes around L&H or RS cells, and the number of small B Iymphocytgs of these cases were subtyped as CHD, either of MC type or
within nodular structures. All these parameters were considered for yp yp

establishing a final diagnosis. A large number of cases (approximately 30% cause of the presence of nodular sclerosing collagen bundles as
comprising all unusual or difficult cases, were reviewed in the same manfé® type. The remaining 67 cases exhibited a lymphocyte-rich
in several sessions by an extended panel, including K.F., M.H., N.L.Hhackground infiltrate with a nodular growth pattern. For the
E.S.J., J.H.JM.VK,, and S.P. classification of these cases, a new term was created, which is
“nodular lymphocyte-rich CHD” (NLRCHD).

2. Thirty-five of the 76 cases without morphologic consensus
Results diagnosis were reclassified after immunophenotyping as LPHD
(CD20", CD30", CD15"). Thirty additional cases were reclassi
fied as CHD, 2 of MC, and 28 of the LRCHD subtype, whereas 2
Of the 521 cases submitted, 86 were initially excluded becauseasiditional cases were reevaluated as reactive lymph nodes with
missing clinical data, or the patient’s age being less than 15 yegpgogressively transformed germinal centers.
From the remaining 435 cases, 47 were excluded after histologic 3. Nine of 40 cases initially classified as CHD were reclassmecﬁ
evaluation, as they were found either to contain too little tissue & LPHD after immunostaining (CD20 CD30", CD15"). The
the submitted paraffin blocks, making immunophenotypical analyemaining 31 cases represented CHD with CD2hd CD15
sis impossible, or because they represented errors of the submittingior cells. Twenty of the latter cases had a lymphocyte-ric
centers (eg, the paraffin blocks contained unrelated tissues such&éskground in which the neoplastic cells were frequently founcE
ovaries, skin, lung, or were devoid of any lymphoid infiltrates). Th@ithin the interfollicular areas rich in T cells and venules. Thes
final study was based on 388 cases with complete clinical data aghes were classified as LRCHD with interfollicular, or more
adequate histologic material. rarely, nodular growth pattern. The remaining 11 cases corr
sponded to CHD of MC or NS type.

In conclusion, the diagnoses established after morphologic and
After screening of the H&E- and Giemsa-stained sections alonghmunohistologic evaluation showed that 219 cases fulfilled the
the 388 cases were classified as follows (Figure 1): 248 casescAferia of LPHD, whereas an additional 134 cases belonged to thg
LPHD, 40 cases as CHD of mixed cellularity (MC) or nodulagategory of CHD. The largest group within the CHD cases (115 of
sclerosis (NS) type, 12 cases as non-Hodgkin lymphomas (NHly34) as characterized by a lymphocyte-rich background, terme§
and 12 cases as reactive, usually corresponding to progressialycHp. Fourteen additional cases were classified as reactive

transformed germinal centers. In the remaining 76 cases, ses represented NHL, whereas 9 cases remained unclassifie
consensus diagnosis could be reached between the panel members.

Within the LPHD group, approximately one third of the cases weKases classified as LPHD

regarded as not totally typical, as these cases frequently contained
neoplastic cells resembling classic RS cells as well as L&H cells. iorphology of neoplastic cellsin all 219 LPHD cases, at least

addition, occasional atrophic germinal centers were encounteRYNe of the neoplastic cells exhibited the characteristic morpho
within the lymphocyte-rich nodular background, whereas the§§Y of L&H cells with folded and lobated (“popcorn”) nuclei and
proved to be absent in the “typical LPHD” cases. inconspicuous nucleoli (Figure 2A). Mono- and binuleated cellsg

Reevaluation of the cases after the review of immunohistologith large acidophilic nucleoli resembling RS cells of CHD were3
slides confirmed the diagnosis of LPHD in 175 cases. The 12 NHibserved in 120 cases (55%) (Figure 2B). These cells representgd
and the 12 reactive cases were also confirmed. Thirty-one casely a small proportion of the neoplastic cells in most«r108)
classified as CHD remained in this category. However, immunophgases. They were frequent in 11 cases, and in one case, they magie

Excluded cases
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notyping resulted in the reclassification of following cases: up the majority of the neoplastic cell population. ;
X
388 cases \’ 12
/ NHL
218 / \ \ .
iL.PHD reactive
40 76

Histology
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Figure 1. Comparison of diagnoses based on conven-

tional histology with diagnoses established after 35 g 0
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no consensus
additional immunohistologic review of the submitted 219 6 NHI

115 \
cases. LPHD indicates lymphocyte predominance

PHD . 19
o . o LRCHD reaulvc
Hodgkin disease; CHD, classical Hodgkin disease; NS, l \ cHD
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nodular sclerosis, MC, mixed cellularity; NHL, non- 2
£ 206

Hodgkin lymphoma; LRCH, lymphocyte rich classical 6 7 80 7 8
) . : T : NIPHD - DNLPHD - DLPHD/ i pepp  [FLRCHD  DIRCHD
HD; N, nodular; D, diffuse; IF, interfollicular. I'CRLBCL
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Figure 2. Morphology and immunophenotype of neo-
plastic cells in cases classified as lymphocyte pre-
- dominance Hodgkin disease (LPHD). (A) In all cases
_ neoplastic cells with folded and lobated nuclei were
. observed (H&E-stained). (B) In more than half of the
cases, there was a varying number of neoplastic cells
' with features of Reed-Sternberg (RS) cells of classical
HD (arrows, H&E-stained). (C) and (D) Both types of
tumor cells (an RS cell is highlighted by an arrow) showed

e -
he ’5 s Bb e a strong expression of the CD20 antigen (immunostain
*j- 4‘« _i" . .. L %] * ..z .L..I . 9 p4 . 9 (
o a. i 8 s ol W e gl with the anti-CD20 monoclonal antibody L26, APAAP
[ Bl 4. = . P

method with new fuchsin as chromogen). (E) A CD79a
expression was also found in the neoplastic cells in most
cases, its expression intensity being lower than that of
. CD20 (immunostain with the anti-CD79a monoclonal
+ 1 antibody JCB117, APAAP method). (F) Expression of
J-chain was detectable in both tumor cell types (arrows
indicate RS cells) of more than 90% of the cases. Insert
highlights the cytoplasmic expression with labeling of the
nuclear membrane (immunostain with the anti—J-chain
. polyclonal antibody, APAAP method). (G) EMA expres-
sion by the neoplastic cells was found in up to 50% of the
cases (immunostain with the anti-EMA monoclonal anti-
body E29 using a peroxidase method with diaminobenzi-
dine for development). (H) Immunostaining for CD30
' (using the monoclonal anti-CD30 antibody Ber-H2 and
the APAAP method) disclosed that the neoplastic cells
(highlighted by arrows) did not express this antigen. The
CD30* cells corresponded to small mononuclear blasts.
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Immunophenotype of the neoplastic cells (Table 3}D20 was could be identified in LPHD. Only occasionally a faint staining of
expressed in 211 cases (Figure 2C, D). Tissue artifacts did rsitgle L&H cells was discernible.
allow CD20 detection in an additional 3 cases, whereas 5 casesThe neoplastic cells were CD15 negative in all 219 cases. EMAE
were negative. Only one of the CD20-negative cases showedvas detectable in 118 cases (Figure 2G), whereas 100 cases were
complete absence of B-cell-related antigens (CD79a, J-chain). EMA negative and one case was not assessable.

CD79a expression was detectable in 172 cases (Figure 2E); 4@\ssociation with EBV infection. In-situ hybridization for detec-
cases were negative, and in 4 cases, the reactivity was figh of EBER-transcripts was assessable only in 174 cases, as
assessable because of technical problems. ' S

The J-chain was found in 196 cases (Figure 2F). In 18 casgge S Immunophenoype of neoplastic cells and association with EBV
neoplastic cells lacked the J-chain, and tissue artifacts led -t6
unsatisfactory results in the remaining 5 cases.

During the initial review of the cases, 18 cases were identifie
with what appeared to be a “hybrid” phenotype between LPHD af®20 21 98 3

Nl L uo 3senb Aq ypd 68810001 8U/9612991/6881/5/96/4Pd-8l0iHE/POO|G/8U SUORedlqndysE//:diy Wwoly papeojumoq

Positive finding Number of

qd Antigen No. % nonassessable cases

CHD: many large cells seemed to express CD30 in addition &7°2 L2 g 4
CD20 and J-chain. However, closer evaluation disclosed that tii%z'" 192 9;'5 Z
CD30* cells were usually smaller than L&H cells, their nuclei.y, 0 0 o
were unfolded, their nucleoli were rodlike, and they lacked strong,, 118 54 1
CD20 expression. Thus, these CD3@ells corresponded to gBgr-transcripts 0 0 45

extrafollicular mononuclear blasts, which are regularly encoun- - - - __

di lasti fi | hoid ti Ei 2H EBV, Epstein-Barr virus; LPHD, lymphocyte predominance Hodgkin disease;
tered in non-neop a§ IC reactive lymphol ISSUGIS ( igure )I':m/lA epithelial membrane antigen; EBER, EBV-encoded RNA.
general, no expression of CD30 by the neoplastic cell population The percentages have been calculated from evaluative cases.
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inappropriate tissue fixation did not permit analysis of 45 casegble 4. Immunophenotypic criteria helpful to verify the extent of nodularity
EBER transcripts were detectable only in 43 of the 174 assessaBlénPhocyte predominance Hodgkin disease
cases. The labeled cells corresponded to small lymphocytes.
Composition of the reactive backgroundlfhe background
infiltrate in all cases was rich in CD2@® cells (Figure B). There
were rare cases with a predominant T-cell population in some
(Figure 3C) or in the majority of the nodules. CD8ells showed
prominent rosetting around the neoplastic cells in 154 cases (70%). . . . . . .
CD57* cells were found in all cases, being most prominent Withiﬁ&m'xEd with this lymphoid population. Germinal center cells

the nodular structures (Figure 3G). Rosettes composed of €D57 rresponding to centrgcytes and centroblasts were usually a t_)sent
. - L rom these nodules. Fine and rarely coarse bands of hyalinized
cells occurred in 40 cases (18%) (Figure 3H). Epithelioid cells T )
) . ; nnective tissue were observed in most cases, frequently surround-
were present in almost all cases, and were very prominent in

(10%), occasionally forming | . ing the nodular structures. The nodularity became more evident on
, y ing large aggregates with a granuloma

. - galuation of the following immunostains (Table 4): (1) labeling
llke appearance. Neutrophils were completely absent from 1 or CD20 and CD79a revealed aggregates of small B cells within
cases (75%), being solely found within blood vessels. The rema ggreg

) . . : L ﬂ'e nodules (Figure 3B,C,D), (2) CD21 detection disclosed any
ing cases contained only scattered single neutrophils within tEﬁtended meshwork of follicular dendritic cells within the noduless

background infiltrate. Eosinophils were not observed in any case Figure 3E), which engulfed the neoplastic cells and the surrountﬁ

Growth patterns.The most prominent architectural hallmark( . ) S
was the presence of nodular structures within the reactive cellul3? T-cell rosettes (Figure 3F), and (3) CD57 detection hlghllghtecg

e Nodular or vaguely nodular clusters of small B cells

* Neoplastic B blasts within the small B-cell nodules

e Nodular aggregates of CD21* follicular dendritic cells
e Numerous CD57* T cells arranged in nodules

a : L
a_ T-cell population concentrated within the nodular structure$

background. By conventional histology, the usually large nOdeEigure 3G) E
were composed of aggregates of small lymphocytes with slightly " " ccocment of the extent of the nodularity, LPHD case§
irregular hyperchromatic nuclei, thus simulating expanded primawere classified as follows: ' 2

follicles (Figure 3A). A variable number of epithelioid cells was Cases with nodular growth pattern occupying 30% to 100% of

the infiltrated tissue were diagnosed as nodular LPHD (NLPHD)%
with or without diffuse areas. This corresponded to the largesg
group constituting 206 of the 219 LPHD cases (94%). In 61 offgr
these cases, the neoplastic cells were found to be located soIéIy
within the nodular structures, whereas in the remaining cases, thé;y
also spilled out of the nodules and infiltrated the perinodular spacé,
Cases in which the nodular growth pattern occupied less than 30‘@
of the tumor area were classified as diffuse LPHD with nodula@
areas. This pattern was observed in 6 of the 219 LPHD cases (30/§.
The remaining 7 cases exhibited loosely distributed neoplasti&
cells embedded in a background infiltrate without evidence o§
nodularity (Figure 4A). These cases closely resembled TCRLBCIZ
by conventional histology (their findings are summarized in TableS
5). In all of these cases, a majority of the neoplastic cells had thg
morphologic features of L&H cells. Immunophenotypic analysisg
disclosed an L&H cell-characteristic phenotype with expression of
CD20 (7 of 7; Figure 4B), CD79a (5 of 7), EMA (6 of 7) and of E
J-chain (4 of 6; Figure 4C), whereas in-situ hybridization for

20z Aen 1.z uojsen

[ S Eaghs = b e 4 X
Figure 3. Growth patterns in the cases classified as LPHD. (A) In most cases, a
nodular growth pattern was conceivable at low power (H&E-stained). (B) and (C)
Immunostains for CD20 disclosed that the nodules in nodular LPHD usually
consisted of accumulations of small B cells (B). Occasionally, nodules rich in T cells
were encountered admixed with B-cell rich ones (C). (D) Immunostains for CD20
proved useful also in detecting residual nodular structures in LPHD cases with
predominantly diffuse growth pattern. (E) and (F) Labeling for CD21 (using the

monoclonal anti-CD21 antibody 1F8 and the APAAP method) illustrated the presence
of a follicular dendritic cell meshwork within the LPHD nodules, which engulfed the
neoplastic cells with their rosettes (F). (G) and (H) Within the LPHD nodules, a
varying number of CD57" T cells was found (G). These cells often formed rosettes
around the neoplastic cells as shown at higher magnification (H). (Immunostains
using the anti-CD57 monoclonal antibody Leu7 and the APAAP technique).

Figure 4. Morphology and immunophenotype in the LPHD cases with entirely
diffuse growth pattern.  (A) By conventional histology, no evidence of nodularity was
visible (H&E-stained; the neoplastic cells are highlighted with arrows). (B) Immunos-
tains for CD20 showed that the positive neoplastic cells were arranged in a vaguely
nodular pattern without evidence of admixed small B cells. (C) In several cases, the
neoplastic cells showed an additional expression of J-chain.
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Table 5. Histologic and immunohistologic characteristics of the 7 cases of and small nucleoli closely resembling the L&H cells were found in
LPHD with diffuse growth pattern almost all cases (113 of 115; 98%). Such L&H-like cells were rare
Morphology of neoplastic cells in 43 cases (37%), whereas they constituted the majority of the
m;i:;p‘:::j;‘;:zf neoplasic cells ! (100%) " heoplastic cell population in 5 cases (4%). .

. CD20 ; (100%) Immunophenotype of the neoplastic cell€D30 expression

. CD79a 5 q1% Was found in 107 cases; 2 cases showed complete absence of
o Jchain 4 (67%) expression, whereaas the immunostaining in the remaining 6 cases
« EMA 6 (86%) was unsatisfactory, mostly for technical reasons (improper fixation
Immunohistologic features of specimen, section artifacts). Expression of CD15 was detectable

* Neoplastic cells arranged in a vaguely nodular fashion
e Single small foci of small B cells

e Few scattered CD57" cells with focal condensation

e CD21" follicular dendritic cells

(86%) in 85 of 115 cases. There was not a single case with absent
(3% expression either of CD30 or of CD15 antigen.
(‘Zgg Expression of CD20 was identified in 37 of 115 cases, CD79a
was detected in 15 of 115 cases, and EMAin 7 of 115 cases. J-chain
LPHD_, lymphocyte predominance Hodgkin's disease; EMA, epithelial mem- expression could not be found in any of the cases.
brane anfigen. Association with EBV infection. EBER-transcripts were identi- o
fied in 55 of the 98 assessable cases. Inappropriate fixation of troie
EBER-transcripts did not provide evidence of a latent EB\gpecimens in the remaining 17 cases led to deterioration of thg
infection. In most cases, the neoplastic cells were arranged irfm@rphology during the procedure of in-situ hybridization, thusz
pattern vaguely simulating nodular structures (Figure 4B). In Baking any analysis impossible The labeled cells corresponded &
cases, these nodular arrangements of the L&H cells were accompeeplastic cells in 46 of 98 cases, and in an additional 9 cases, on@
nied by small aggregates of small B cells and/or CD57cells to small non-neoplastic lymphocytes. In 15 cases, a mixture o
without any detectable follicular dendritic cells. labeled neoplastic and small bystander lymphocytes was identifie@.
The immunophenotypical and in-situ hybridization data characterg
istic for LRCHD are summarized in Table 6.
Morphology of the neoplastic cellsAt least some mono-, bi-, or ~ Growth patterns and composition of the reactive background.
multinucleated cells with large, slightly irregularly shaped nucléihree growth patterns were encountered: a nodular pattern witho
and prominent broad, round, or clublike nucleoli, corresponding fsominent interfollicular zones (80 cases), a pattern with sma
classic RS cells were present in 103 of 115 cases (89.5%). In B@dules and expanded interfollicular zones (27 cases), and a diffu
cases (49.5%), these cells were rare, being more prominent in grewth pattern (8 cases).
remaining cases. Mononuclear neoplastic cells with folded nuclei LRCHD, nodular In 80 of 115 cases, a nodular growth pattern

o W W o

Cases classified as lymphocyte-rich classical Hodgkin disease
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Figure 5. Histologic and immunohistologic features
of the cases classified as NLRCHD. (A) By conven-
tional histology a nodular growth pattern reminiscent of
| NLPHD was visible at low power (H&E-stained). (B) In
.. most of the cases, an intact or atrophic germinal center
-l (highlighted by long arrow) could be found at the periph-
ery of such a nodule (H&E-stained). The neoplastic cells
were found to be distributed within the expanded mantle
zone (short arrows). By morphology, they usually corre-
sponded to RS cells. Also, cells without prominent eosin-
ophilic nucleoli could be found (inset). (C) The neoplastic
cells showed strong expression of CD30. (D) An expres-
sion of CD15 by the neoplastic cells was also noted
. (immunostain with the anti-CD15 monoclonal antibody
C3D1, APAAP method). (E) The NLRCHD nodules con-
sisted of small B cells as disclosed by the immunostains
for CD20. (F) In 30% of the cases, the neoplastic cells
s (arrows) did show a CD20 expression.
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was discernible by conventional histology (Figure 5A). Th@able 6. Immunophenotype of the neoplastic cells in the 115 LRCHD cases as
nodules consisted of small Iymphoid cells exhibiting morphologi‘?‘e” as in the observed growth patterns and association with EBV infection
features of follicular mantle zone cells, showing round nuclei with Interfollicular
dense chromatin. In occasional nodules, small, atrophic germinal All LRCHD repar andiuse
centers could be identified lying eccentrically to the expanded cases (n = (n = 80) cases (n =
mantle zone (Figure 5B). The neoplastic cells were usually 115) positive positive 35) positive
embedded within the expanded mantle zones in a dispersed pattern, findings findings findings
only rarely forming aggregates (Figure 5B). In some cases, the Antigen No. % No. % No. %
neoplastic cells were found in the outer rim of the mantle zonesp2o0 37 32 26 325 11 31
expanding into the adjacent interfollicular area. Within the exsD7% 15 13 7 8.7 2 6
panded mantle zones, epithelioid cells occasionally occurred. THighain 0 0 0 0 0 0
arrangement of nodular aggregates of small lymphocytes &d23° 107 98 4 92.5 82 91
mixed with epithelioid cells was highly reminiscent of the nod<P*® 85 I 65 8l % n
ules found in LPHD. Fine bands of frequently hyalinized, conneG ™ _ ! o 2 25 ; -
EBER-transcripts 46 47 29 41 17 61

tive tissue were identified in all cases, often engulfing nodular

structures. Neutrophils and eosinophils were absent or rare in all LRCHD, lymphocyte-rich classical Hodgkin disease; EMA, epithelial membrane

of these cases.
Immunohistologic analysis highlighted the nodular growth and
revealed that the nodules corresponded to expanded mantle zones:

antigen; EBER, EBV-encoded RNA.
The percentages have been calculated from assessable cases.
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the small cells expressed the B-cell antigens CD20 (Figure 5E) gpaltterns: twenty-seven cases presented with regular follicles argl
CD79a and exhibited surface immunoglobulin heavy chains Ig&xpanded interfollicular zones (Figure 7A,B). The neoplastic ceII%
(Figure 6A) and IgM. Immunostaining for CD21 highlighted thewere located within the expanded interfollicular areas, sometime%
small, atrophic germinal centers located eccentrically within thefiltrating the adjacent mantle zones. The remaining 8 case$
mantle zones (Figure 6B). In addition, an expanded meshwork @thibited a diffuse growth pattern of the background infiltrate§

follicular dendritic reticulum cells was identified within the mantle

zones. The neoplastlc cells within the mantle zones were ea !%Ie 7. Criteria useful in the differential diagnosis between nodular

identified by the CD3 immunostaining, which highlighted thgppp and LrRcHD

rosettes of CD3 lymphocytes around these cells (Figure 6D). Only

NLPHD NLRCHD
a small number of CD57T cells was observed. These cells were— - p
encountered within the atrophic follicle centres (Figure 6C5:‘:ea°t've ackaroun
. e Conventional histology
whereas rosettes composed of CDSeélls were not identified. The N
) ) odules composed of small
neoplastic cells expressed CD30 (74 of 80; Figure 5C) and CD15 /o4 celis N +
(65 of 80; Figure 5D), whereas B-cell antigens were identified in @  ayophic or intact germinal
minority of the cases: CD20 expression was found in 26 of 80  centers in affected
(Figure 5F) and CD79a in 7 of 80 cases, respectively (Table 6). regions + (eccentrically placed)
Expression of EMA was seen in 2 cases. The morphologic and Epithelioid cell aggregates + +/—
immunophenotypical criteria useful for differentiating NLRCHD  Absence of granulocytes + +
from NLPHD are summarized in Table 7. Fine sclerotic bands
LRCHD, interfollicular, and diffuseThe remaining 35 cases Su"i‘]’,“"dl'"g nodules s s
showed a lymphocyte-rich background with 2 different growth '™m|"o"st0'°9
Nodules composed of B
cells + +
CD57* T cells + —/+
CD57* cells forming
rosettes + -
CD3" cells forming rosettes + +

CD21* FDC meshworks

Neoplastic cells

Morphology

L&H (popcorn) cell

Classic RS cell
Immunohistology

CD20

CD79a

J-chain

CD30

CD15

EMA
EBER-transcripts

Figure 6. Immunohistologic features of cases classified as NLRCHD (contin-
ued). (A) Immunostains for IgD revealed that the nodules corresponded to an
expansion of IgD* B cells of the mantle zone (polyclonal anti-lgD antibody,

Expanded meshwork

+
-1+

+ (98%)
+ (80%)
+ (91.5%)
— (0%)
— (0%)
+1— (54%)
0%

Condensed in atrophic

GC, expanded in
mantle zone

+-
v

—/+ (32.5%)
—/+ (8.7%)
— (0%)

+ (92.5%)
0.81
—/+ (2.5%)
41%

peroxidase method with diaminobenzidine development). (B) Labeling for CD21
highlighted the eccentrically placed atrophic germinal centers. (C) CD57" T cells
were encountered only within germinal centers. (D) Within the expanded mantle
zones, the T cell rosettes surrounding the neoplastic cells were easily identified in
CD3 immunostains (using polyclonal anti-CD3 antibody and the APAAP method).

LPHD, lymphocyte predominance Hodgkin disease; LRCHD, lymphocyte-rich
classical Hodgkin disease; NLPHD; nodular lymphocyte predominance Hodgkin
disease; NLRCHD, nodular lymphocyte-rich classical Hodgkin disease; EMA, epithe-
lial membrane antigen; EBER, Epstein-Barr—encoded RNA.
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A A B
; ; Discussion
B %
%2 We report the largest series of cases submitted with the diagnosis of
h 1o o LPHD. The cases were reviewed by a large panel of hematopatholo-
. 2 * - * gists who achieved a consensus diagnosis in all cases after the
09 s

Bl evaluation of immunohistologic stains. The initial attempt by the
Figure 7. Immunohistologic features of cases classified as LRCHD with panel to classify the cases according to the H&E stains alone led to
interfollicular growth pattern.  (A) Immunostains for CD20 illustrated the ex-  the diagnosis of LPHD in 248 of the 388 assessable cases, of CHD
panded interfollicular zones where the tumor infiltrate was located. (B) Labeling the in 40 cases. of reactive lesions in 12 cases. and of NHL in 12 cases
mantle zones for IgD was of assistance in highlighting the interfollicular growth pat- T ’ !
tern. whereas in 76 cases no consensus could be reached. Most of the
diagnostic problems in the cases without consensus could be solved
after combined evaluation of histologic and immunohistologic
without discernible follicular structures. A variable number ofindings, leaving only 9 cases unclassified. This combined ap-
epithelioid cells was present in almost all cases. Fourteen capesach led also to the reclassification of 73 cases diagnosed as
presented with a moderate number of neutrophils outside the bldd@HD, according to the H&E morphology as CHD. The final 2
vessels, whereas eosinophils were only rarely present. classification of the 388 assessable cases revealed that the subrﬁt-
The phenotype of the neoplastic cells (Table 6) showed tiag pathologists’ diagnosis of LPHD could be confirmed only in&
predominance of CD30 (32 of 35), and CD15 (25 of 35) expre219 cases (56.5%), whereas the remaining cases were found §0
sion, whereas B-cell antigens were less frequently encounterepresent CHD (134 cases; 34.5%), reactive lesions (14 cases; 49%),
(CD20: 11 of 35; CD79a: 2 of 35). Weak expression of EMA waand NHL (12 cases; 3%). This unexpected result appears to be dge
rare (4 of 35). Most of the lymphocytes present in the interfolliculao the fact that most of the CHD cases (115 of 134) exhibited &
zones, as well as in the diffuse cellular background, expressed thmphocyte-rich background.
CD3 antigen and formed rosettes around the neoplastic cells in allIn particular, the majority of the lymphocyte-rich CHD cases§
cases. Only rare CD57T cells were observed in these caseq80 of 115) were characterized by a nodular background witr)'fn
mostly located within the reactive follicles. Rosettes composedimixed histiocytes and absent neutrophils and eosinophils closeg/
of such cells surrounding neoplastic cells were not detectaliesembling NLPHD, particularly at low power. Furthermore, a§
in any case. varying proportion of the neoplastic cells exhibited morphologicz
features of L&H cells. The finding that many of the neoplastic cells§
had the cytomorphologic features of classical RS cells was the firg

The characteristics of clinical presentation of the 219 LPHD arfint that these cases differed from typical NLPHD. In addition, theZ
115 LRCHD cases were compared with those from 599 NS and 1#igntification of small germinal centers at the periphery of theg
MC CHD patients recruited in the multicenter trials of the Germafodular structures distinguished these nodules from those @
Hodgkin Study Group from 1988 to 1992. NLPHD, which do not contain germinal centers. Immunohistologicg
LPHD and LRCHD showed great similarities in the presence @nalysis revealed that the nodular structures corresponded ®
B symptoms and the stage of the disease as well as in extensioffgfanded mantle zones composed of B cells with surface IgD ang
organ involvements (Table 8). The only differences were tHgM expression. CD21 immunostaining highlighted the presence of
patient's age (more than 50 years: 18% in LPHD vs 32% igccentrically placed small germinal centers with a dense, sharp@
LRCHD), presence of stage Ill disease (14% in LPHD vs 24% igefined meshwork of follicular dendritic cells (FDC) and of an§
LRCHD), and the presence of mediastinal involvement (7% f&*Panded mantle zone with a loose, ill-defined FDC meshworke
LPHD vs 15% in LRCHD). The neoplastic cells were found to be engulfed by this meshworfg".
The principal differences between LRCHD and the other typ&$'d were often surrounded by CD3-cell rosettes. o
of CHD were the mainly early stage (stage I: 46% in LRCHD vs The phenotype of the neoplastic cells was characteristic of CH
10% in NS and 21% in MC), infrequent B symptoms (11% in
H : : : able 8. Comparison of disease characteristics between the 219 LPHD and
LRCH_D vs 42% in NS anq 35% in MC)’ In_frequem bulky diseas 15 LRCHD patients of the present series with those of 773 CHD cases
(11% in LRCHD vs 54% in NS and 40% in MC), and infrequenfnodular sclerosis/NS and mixed cellularity/MC) from the multicenter
mediastinal involvement (15% in LRCHD vs 80% in NS and 40%sials of the German Hodgkin Study Group

19

eol

Clinical presentation of LPHD and LRCHD versus NS/MC CHD

vzoz Aefiz u

in MC). GHSG GHSG
Survival (SV) and failure-free survival (FFS) for LPHD and LPHD LRCHD CHD/NS ~ CHD/MC
LRCHD patients were analyzed (Figure 8ABRlthough survival (n=219) (=115 (=59 M=174
appears to be slightly worse for LRCHD patients, no significarge > 50 years 18% 32% 10% 21%
difference was observed between the 2 grolps- (067 for SV; Sex:male 74% 69% 49% 73%
P = .57 for FFS). Analysis of the data from disease relaps€&9¢ atdiagnosis
showed that 21% of the LPHD patients experienced a first relaps'e °3% 46% 10% 21%
after achieving a complete remission, whereas the same was t 28% 24% a7 32%

; - ’ ) 14% 24% 29% 35%
case in 17% of LRCHD patients. The LPHD patient group was alsq,, 6% 6% 14% 13%
characterized by the occurrence of multiple relapses in 12 of tR€giastinal involvement 7% 15% 80% 20%
relapsing patients, whereas this was observed only in one of theglfy disease 13% 11% 54% 40%
relapsing patients with LRCHD (data not shoWh)LRCHD  B-symptoms 10% 11% 42% 35%

patients younger than 45 had a worse prognosis after relapse when lymphocyte predominance Hodgkin disease; LRCHD, lymphocyte-rich
. . . f N f e-T1Cl
compared with the LPHD patient group. Patients older than 45 hgg.qi., Hodgkin disease; CHD, classical Hodgkin disease; GHSG, German Hodgkin

an equally bad prognosis in both disease groups (Figu?é 9). Study Group.
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Figure 8. Survival for LPHD and LRCHD. (A) Hodgkin disease-specific overall survival for LPHD and LRCHD patients (data from Diehl et al3?). (B) Hodgkin disease-specific
failure-free survival for LPHD and LRCHD patients (data from Diehl et al37?).
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with expression of CD30 in 92.5% and of CD15 in 81% of theccording to morphology but became reclassified as CHD aftez
cases. Expression of B-cell antigen CD20 by the neoplastic celsmunophenotyping. Unfortunately, no details on the characteris%
was found in only 32.5% and of CD79a in 8.7% of the cases,ti&s of these cases have been presented. :
much lower frequency than that observed in LPHD (see below). During the review of these cases, some of the members of th§
A further difference from LPHD was the complete absence gfanel proposed that some of these might represent a variant &f
J-chain in all cases and a weak expression of EMA in only 2.5%sellular phase of nodular sclerosis.” However, the original descrip&
of the cases. tion of cellular phase of NSHD was imprecise, and there appears t%)

Examples of this CHD variant had been first identified at thge no consensus as to what cases this term should &o%tThe &

US|

term “follicular HD" by Ashton-Key et a® The finding that this tarefore; the panel members decided unanimously to propose the

CHD variant made up a significant proportion of the cases in ttggrm “nodular lymphocyte-rich classical HD (NLRCHD)” for these &

present series (80 of 388; 21%) indicates that it is not as rare as. < 1o emphasize (1) that they simulate NLPHD and might b
initially suspected. It seems also that this CHD-variant has.

remained unrecognized even in the recently published large sturQIStaken for it and (2) that they are a variant of CHD. For thes

on LPHD from the German Hodgkin Study Grotidn that study, re%sons, the term NLRCHD was also favored over “follicular HD.

25 cases were described, which had been classified as LPHDIn addmon to.the 80.cases with a.nodular pattern, 35 LRCHDg
cases with an interfollicular or a diffuse growth pattern were2

recognized. These cases corresponded to the provisional LRCHD

(2]

ooz emur

6881

1.0, entity established in the REAL classificatihThe background g
19: LPH4E;9<45 infiltrate was rich in CD3 T cells with almost absent neutrophils =
i and eosinophils, whereas the phenotype of the neoplastic cells wés
8. | ; ' bt similar to that of the nodular variant. E
. Analysis of the patient characteristics at presentation disclose
7 marked differences between the LRCHD patient group and the NS
'6: LRCHD <45 and MC types_ of CHD_: LRCHD patients usually_presented with
i 5/7 early stage disease, infrequent B symptoms, infrequent bulky
5 . . disease, and infrequent mediastinal involvement. These data fur-
4 ' ) ther justify the separation of LRCHD as a distinct type of CHD.
4 . LPHD >45 LRCHD cases showed many similarities to LPHD; however, they
3 i 5/38 differed in having an older age (more than 50 years: 32% in
i — LRCHD vs 18% in LPHD), more frequent involvement of medias-
2 2] LRCZ'/'131 >45 tinum (15% in LRCHD vs 7% in LPHD), and a higher incidence of
% . b = 0.0002 stage Il disease (24% in LRCHD vs 14% in LPHD). Interestingly,
8 1- both LPHD and LRCHD patients were found to have a good-to-
& 0.,0] excellent prognosis. Relapses were frequent in both groups, and
¢ T T T Ts T T T T T T 45T T T T 0 patients continued to relapse within the observation period. Mul-
Years tiple relapses were more common and survival after relapse was

Figure 9. Survival after relapse for LPHD and LRCHD patients related to age S“ghtly better in LPHD patlents, which may in part_rEﬂeCt amore
(younger or older than 45 years).  Data from Diehl et al.3” benign character of relapse. However, LRCHD patients were older
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than LPHD patients and this may have influenced the outcometained neoplastic cells that mostly resembled L&H cells in
arelapsé’ morphology and immunophenotype. The neoplastic cells were
LPHD was correctly recognized using H&E sections in 17%requently arranged in a vaguely nodular pattern, but the
cases. Immunohistologic analysis, however, revealed that B8ckground consisted predominantly of T cells. A small number
cases classified as LPHD, according to conventional histologyf, accompanying small B lymphocytes and CD5@ells was
exhibited the phenotypical criteria of CHD. Also, 9 casesbserved only in 3 of the cases. Although these findings would
initially classified as CHD were reclassified as LPHD aftesupport the diagnosis of DLPHD, they have also been described
review of the immunostains. A particular finding posing diagnosa TCRLBCL. It has been reported that the morphology of the T
tic problems in conventional histology was the fact thatells in the background infiltrate can assist in differentiation
neoplastic cells with morphologic features of classic RS celletween LPHD and TCRLBCL, as these cells can show nuclear
were not as infrequent in LPHD, as previously reported in thatypia in latter entity®28 The panel members did not find that
literaturel”44Such cells were observed in low numbers in moghis phenomenon was of particular value, as it is rather
cases and were a frequent and often prominent finding in 5% ifbjective. In addition, atypical T cells were also encountered
the cases. The immunophenotype of the neoplastic cells Within nodular and diffuse structures of LPHD in a number of
LPHD, including those with classic RS morphology, was foundases of the present series. The most important finding support-
to be characteristic: constant expression of CD20 in almost &g the classification of these cases as DLPHD was that they dlg
cases, expression of CD79a in 80%, and expression of J-chaim@t show any significant differences in clinical presentation ancE
91.5% of the cases. These findings are largely in line witi®llow-up to the NLPHD group of casé$. Although the
published data with one exception: the slightly lower frequendgifferential diagnosis of predominantly diffuse LPHD from
of CD79a expression compared with the 100% figure given IRCRLBCL remains difficult and precise criteria were not 2
one study'® In contrast to the published data on CD15 expregstablished in this study, this differential diagnostic problem\
sion in LPHD#6 CD15 was never found to be expressed by th&as extremely rare in this series of cases.
neoplastic cells in the current series. It has also been repeatedlyln conclusion, this study has shown that HD with a nodularg
reported that CD30 is expressed on L&H cells in a proportion @Fowth pattern and a lymphocyte-rich background encompassesg
cased’1547.48 However, careful review of the CD30 immu-entities with distinct morphologic, phenotypical, and clinical 5 7
nostains of the current study revealed that this antigen was fi@@tures. Therefore, the precise classification of such cases requn‘és
expressed by the neoplastic cell population, but rather by blagtscombination of conventional histology and immunohistologyg
that corresponded in morphology to normally occurring CB30using a distinct panel of antibodies. LPHD may contain a broac
extrafollicular blast cells in reactive lymphoid tissues. Onlynorphologic spectrum of neoplastic cells, which nonetheless
in rare cases was an extremely faint staining of isolated L&Rlways exhibit a characteristic inmunophenotype with 9><DTESS|0ﬁ
cells observed. of B-cell-specific antigens and/or J-chain and absent expression & af
In-situ_hybridization for detection of EBV-encoded smallCD30 and CD15. Furthermore, it could be shown by means OE
nuclear transcripts (EBER-1 and -2) was found to represenﬂrgmunostams that the vast majority of LPHD cases contain area@
valuable tool in differentiating LPHD from LRCHD. In all With nodular growth pattern, whereas purely diffuse cases arg
LPHD cases studied, the neoplastic cells were devoid 8ktremelyrare. LRCHD cases also exhibit, in the majority of case%
EBER-specific signals. The only cells found to be EBV-infecte@ hodular growth pattern as well as a broad morphologic spectrurg
in LPHD were single, small non-neoplastic lymphocytes occuff the neoplastic cells. The tumor cell phenotype, however, |§
ring in 25% of the cases. In contrast, 47% of the LRCHD casédways characteristic of CHD with expression of CD30 and CD15«>
harbored EBER-positive RS cells. Thus, the current data C|ar,|@frequent expression of B-cell antigens, and absent expression évf
the previously confusing picture of the association of LPpHE-chain. In addition to immunophenotyping, in-situ hybrldlzatlon@
with an EBV infection with some reports showing positifes? for EBER detection can assist in the differential diagnosis betweeﬁ
and others negati¥&s cases. It seems plausible that errorthe 2 HD entities as the neoplastic cells in LPHD appear not to bg
in classification have been the reason for the discordaR@rmissive foran EBV infection.
data published.
The growth patterns of LPHD were highlighted with immu-
nohistology. In particular, immunostaining for CD20 was he'pAcknowIedgments
ful in identifying nodular aggregates of small B cells with an
accompanying CD21meshwork of FDC. A useful adjunct wasWe thank the following colleagues who contributed essentially to
the demonstration of CD57T cells, which were preferentially this study:
found within nodular structures occasionally forming rosettes Clinicians: A. Anselmo, U. Axdorf, M. Bjckholm, G. Bona-
around the neoplastic cells. As precise definitions on the classificatiortiohna, V. Bonfante, B. Coiffier, D. Crowther, H. Eghbali, A. M.
a given LPHD case according to its growth pattern do not exist in ti@&@anni, B. Glimelius, A. Gustavsson, T. Habermann, F. B. Hage-
literature, a pragmatic approach to classification was chosen: Theister, T. Lister, F. Mandelli, E. Noordjik, S. Proctor, J. Radford,
presence of nodular structures occupying more than 30% of the involledSpecht, P. Taylor, and L. Teerenhovi.
lymph node area led to the diagnosis of NLPHD, with or without diffuse  Pathologists: B. Angus, C. Baroni, F. Berger, M. Dictor, A.
areas, whereas the absence of any nodularity in up to 70% of the tui@etorgii, K. Hou-Jensen, P. Kluin, P. Kurtin, A. MacDonald, J. A.
area was classified as diffuse LPHD (DLPHD) with nodular areas.  McBride, J. Menarguez, A. Norton, A.<B S. Pilotti, W. Pugh, I.
The evaluation of the LPHD cases according to this approa&oubeyran, and C. Sundatno
led to the finding that at least partial nodularity was present in We are also particularly indebted to C. Cieluch, H. Karg,
97% (212 of 219) of the cases. The problem of discriminatiod. Protz, P. Wendler, I. Winter, and C. Kreschel for their
between DLPHD and TCRLBCL occurred only in 7 cases, axcellent technical assistance, and to L. Udvarhelyi for help
much lower number than initially expected. These cases conith the text.
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