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Abstract- Although cosinophils are frequently found in [ymphatic tissues of patients with classic
Hodgkin's discase (HD). no substantial daw reveals the relationship between tissue cellular densitics of
cosinephils and Hodgkin-Reed-Siernberg cells in involved lymph nodes. In this study, we determined
the respective cellular densities of these cells on lymph node tissue seetions of 80 pediatric patients with
different subtypes of classical HD frem 1992 to 2002 The mixed celiularity (MC) and lymphocyle-rich
{LR) subtypes displayed the maximal (67.50%) and minimal (2.30%) percentages of total number of
cases. Also the noduiar selerosts (NS} and lymphocyte depletion (LD)Y subtypes composed 26.25% and
3.75% afl the cases, respectively. LR and LD sublypes were omitted {rom correlation stidies, owing 1o
their respective suboptimal number of cases and unrefinbitity of statistical results. Eosinophil and

Hodgkin cell densities were determined by cell counting on histalogical slides of two other subtypes {73

paticnts), separately. The NS subtype revealed a strong poesitive correlation {r = +0.9) and nearly a
lincar relationship between two density values, Also, a poor correlation (r = -0.3) was detected between

twe densities in MC subtype. Considering different signal ransduction pathways in subtypes of

classical HID, it was postulated that the proposed correlation of tissue cosinephilia with paor prognosis

in NS is probably related to their role in protection of wmoral Hodgkin cells from apoplosis and

subscquent increase of their tissue concentration, a process that is not observed in MC sublype with

some other complicating molecular factors,
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INTRODUCTION

studies in Asia, HD comprises about 33% of the 1otal
number of fymphoma patients in Iran (1, 2). There is

Earty descriptions of the natwral history of

patients with Hodgkin's disease (HD) showed a
discasc with a highly variable clinical course, which
prompted and continued to prompt numerous clinical
studies designed 1o identify new prognostic factors
or improve alrcady established prognostic factors,
According to the recently performed epidemiological
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also marked presentation of this type of lymphoma
in children. In recent decades, many investigations
have revealed the importance of some of the
histopathological featurcs in prognosis of various
subtypes of HD (3-7). However, only a fow of them
have examined these prognostic determinants in the
pediatric age group.

In recent years, an mmporiant issue in HD has
been the interrclations among tumor cells and
different types of inflammatory cells in tissue
sections obtained by biopsy. It has been revealed that
cellular composition in tumoral tissue is the
consequence of different cytokines and chemical
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mediators,  released  from  neoplastic and
inflammatory cells. Having previously shown that
the  “concentration™  of  the  Hodgkin-Reed-
SterSternberg (MRSY ceils in the involved lymph
nade tissuc is an impornant prognostic factor in early
stages of HEY (8), and considering the result of recent
investigations  that tissue  cosinophilia  correlates
strongly with poor prognesis in some types of HD
(93, theoretically, it scems likely that a correlation

might be cxisting beiween  tissue  densities of

neoplastic MRS cells and cosinophilic granulocytes,
at least in some of the subtypes of classical HD. We

stress on “classical™ because CD30 antigen (a

member of the tumor nccrosis lactor receplor

supertfamity) that has the capability of binding 10
CD30 ligand on cosinophilic cells and inducing an
apoplosis-protection signal in twmoral HRS cells, is
fully expressed only in classical tvpe of HD (10.11).
Owing 1o this significant diffcrence  between
classical and lymphocyte predominance HD, the
latter has been omitted from this swudy, although its
aceurrence in pediatric age group is considerabie,
Furthermore, all the cases reviewed in this study
have had a confirmed diagnosis of classical HD, 10
prevent {rom possible effects of any unprediciable or
unrecognized determinant tactor.

MATERIALS AND METHODS

In this investigation, the population of the study
consists of all histologic slides made from stored
parafiin blocks of the lympheid tissue specimens,
obtained from lymph node biopsy of up to 15-year-
old paticnts with one of the histopathologic subtypes
of HMD in Mazrat-c-Ali Asghar Children Hospital.
Having in mind that this observation is limited 10 a
cerlain period of time, the samples of the study were
sclected non-randomly and by convenient route.
According 1o this specification, a total number of 80
cases were selected for the study, This investigation
is an observational study with descriplive, cross-
sectional approach. undertaken for exploring any
correlation between 1wa measurable
histopathological variables {cosinophil and Hodgkin
cell densities in histologic slides prepared from the
lymph node tissue sections of pediatric patients with
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each subtype ol classical HD)Y.The individual cases
were selected  from anatomic  pathology  patient
registry books, based on known factors mentioned
above. Then the related paraffin blocks  were
coliected from surgical pathology  file archive.
Owing to the poor preservation of a few long-stored
blocks, they were omiued from the study.

Al of the paraffin blocks were prepared for
sectioning, From each lymph node tissue block, four
serial sections were cut at a micrometer seiting ol 3
mm, and mounied on 1wo microscopic stides. The
slides were stained with standard hematoxylin &
cosin staining method. The seetions were examined
under a microscope with a 40x objective and 10x
magnification  400x).  All

histopathological slides were reviewed according 1o

eyepicee  {lotal

now  proposed WHO  classification  system  for
confirming the previous pathologic diagnoeses. The
respective  slides  of  the  nodular  lymphocyte
predominance HIY were excluded. A total number of
80 cases in classical HID category (sample of the
study) were considered for further evaluation. They
included: lymphocyte-rich HD (2 cases), nodular
sclerosis HD (21 cases), mixed cellularity HD (54
cases) and lymphoeyte depletion HD (3 cases).
Owing to the suboptimal number of cases in
lymphocyte-rich classical and lymphocyte depletion
HD subtypes, and unreliability of the correlation
analytic vesulis for very small samples,  their
corresponding histologic scetions were omitted from
the study. Finally, the histologic slides of 75 cuases
with ¢lassical HIY diagnrosis (21 cases of nodular
sclerasis and 54 cases of mixed cellularity) were
prepared for further evaluation.

Ten randomly sclecied. representative  high-
power fields (HPF) were investigated. First, the total
number of celis within each particular HPF was
determined. In a second step. cosinephils and
Hodgkin cells within the same HPF were scparately
counted and the approximate percentages of them
were caleulated. A representative field for counting
10 HPF was defined as an area with a high tumor
cell density in a fickd typical of HD but without
fibrosis or necrosis. For recording and verilication of
investigational results for subsequent analysis, a
special checklist Torm was designed. This checkiist
cncompasses a case order number, a pathologic code




number compatible with the pathologic regisiration
number for cach case in the study, age of the
pediatric  patient, the respective  percentages  of
Hodgkin and cosinephil cell densitics in cach of 10
high power fields i related histologic sections. and
total sum ol these numerical values.

The statistical method Tor examination of the
obtained results in this study is correlation analysis
witlr determinaiion of simple correlation coelflicient
or Pearson’s product-moment correlation coefficient,
This method is suitable for determining the mutual
correspondence between two cellular densities in
different subtypes of HID (12). Also. the respective
seatter dinprams are plotied and the least sguares line
is drawn for evaluation of deviations trom the mean.
The study is compatible with medicat cthics. All of
the histological shdes are labeted  with special
pathologic code numbers rather than the name of the
paticnts, and there is no inconsistency with moral
principles in presentation routs or interpretation of

results.
RESULTS

The frequency chart of different subtvpes of
classical 1D in pediawic patients s presented in
flaure 1. According o this study., the mixed
cellufarity sublype displavs maximal percentage of
the total number ot cases (67.30%), and the
Ivmphocyte rich subtype displays minimal number
of them {2.50%). Also, the nodular sclerosis and
Iymphocvie depletion subtypes compose 26.25% and

3.75% ot the classical HD, respectively.
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Fig. 1. Relative frequency of difTerent subtypes of classical
Hoedekin®s discase in our pedinric patients,
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Using the results of tissue cell counting and

obtained cosinophil and Hodgkin cell densities in

nodular sclerosis and mixed cellularity subtypes of

HD. the correlation coefficients between cosinophil
and Modgkin cell densities were caleulated +0.9 (for
nodular sclerosis subtvpe) and 0.3 (for mixed
cellularity subtype), and respective diagrams were
plotted (Figures 2-4).

Figure 1 shows the scatter diagran: with plotung

the oblained data for cellular  percentag

]

cosinophil and Hodgkin celis in cases of nodular
sclerosis classical HIDO with two axes drawn through
the mean point. The distances of the points from
these axes represent the deviations from the mean.

I the top right section of fizure 2, the deviations
from the mean of both variables are positive. Hence.
their products will be positive. Tn the botom el
section, the deviations from the mean of the two
variables will both be negative. Again, their product
will be positive. In the top lefl section of figure 2.
the deviations of Hodgkin cell percentage from its

mean will be positive, and the deviation of
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Fig. 2. Scattereram with axes through the mean point
revealing o positive correlation between cosinephil (1:0) and
Hodgkin eell (HC)Y densities in 21 cuses of nodulur sclerosis
classical Hoedgkin's disease,
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Fig. 3. The least squares line. drawn on the scattergram,
represents the refationship between cosinophi! and Hodgkin
cell densities and their deviations from this line in 21 cases of
nodular scleresis classical Hodgkin's discasc.

cosinophil percentage  from its mean  will be
negative.

The product of these will be negative. in the
bottom right section. the deviations from the mean of
the two variables will both be positive. Again, their
product will be negative. In tigure 2, almost all the
values are scattered in top right and bottom left
sections. So. nearly all these products will be
positive and their sum witl be positive.

Inspection of figure 2 reveals that ncarly all of
the points are scatlered along a presumed ling, Henge
it may be possible to draw the least squares line
which best represents the  relationship  between
cosinophil and Hodgkin cells percentages. This will
be achieved by making the sum of squares of the

~deviations about the line a minimum (Figure 3).
Figure 4 shows the scaiter diagram with plotting the
obtained data for cellular pereentages of eosinophil
and Hodgkin cells in cases of mixed celiularity
classical HD, with two axes drawn through the mean
point.
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Fig. 4. Scatterzram with axes through the mean point
reveiding no  correlation between  cosinophtl (EGY  and
[Hodgkin eefl (HC) densities in 54 cases of mixed cellularity
classical Hodgkin's disease.

The distances of the points from these axes
represent the deviations from the mean. In the top
right scetion of figure 4, the deviations from the
mean of both variables are positive. Hence, their
products witl be positive. In the bottom lefi section,
the deviations from the mean of the two variables
will both be negative. Again, their product will be
positive,

In the top left seetion of figure 4, the deviations
of Hodgkin cell percentage lrom its mean will be
positive and the deviation of coesinophil percentage
from its mean will be negative. The product of these
will be negative. In the bouom righi scction, the
deviations from the mean of the two variables will
hoth be positive. Again, their product will be
negative, In figure 4, nearly the same number ol
points are scatiered in cach of the sections of top lefl,
bottom right, and bottom left, and a tewer points are
scen in fop right section. So, there are nearly as
many positive as negative products and the sum is
closer to zero than the sumss in figure 2.




DISCUSSION

According to the frequency chart (Figure 1), the
mixed cellularity subtype comprises the highest
number of cases among the different subtypes of
classical HD in pediatric patients  studied, and
nodular
lymphocyte-rich subtypes conpose the remainder, in

sclerosis,  lymphocyte  depletion,  and
descending order of frequency.

The correlation coeflicient statistically calculated
for nodular sclerosis subtype is very close 1o +1
{(+0.9), indicating a high
cosinophil and Hodgkin cell tissue densities i this

correlation  between

subtype,  whereas  this  coefficient  for mixed
cellularity subtype is closer to zero than 1o -1 or o
+1 (-3), indicating a poor correlation between
cosinophil and Hodgkin cell tissue densities. The
scattergram  plotted for nodular sclerosis subtype
(figure 2y reveals that nearly all the products of
deviations {from the mean of the two variables and
their sum are positive, hence, there 18 a positive
corrclation between eosinophil and Hodgkin cell
densities;
Furthermore, the special distribution of variables in
figure 2

as ong increases so does ithe other
gives us the possibility to draw a straight
line on scattergram {Figure 3). This line, “the least
squares line”, clucidates the relationship between
variables and their deviations from this line. The
scattergram plotied for mixed cellularity subtype
{Figure 4) reveals that there are nearly as many
positive as negative products of deviations {rom the
mean of the tweo variables, and the sum is closer to
zero than the sums in figure 2. Also, it is impossible
to consider a straight line for clucidating the lincar
relationship of the variables on scattergram.

These results present a reliable evidence that
tissue densitics of eosinophils and Hodgkin cells are
positively correlated in nodular sclerosis subtype of
HD and not in mixed celluarity subtype. By
consideration of this fact that tissue Hodgkin cell
concentration is an important prognostic factor in all
subtypes of HD, and having in mind that tissuc
density of cusinophils correlates strongly with poor
prognosis in only nedular sclerosis HD (3-7, 9, 13-
19} it is postulated that the poor prognostic rofe of
cosinophils in nedular sclerosis subtype is mediated
through their effects on concentration of Hodgkin cells.
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It has been revealed that cellular composition in
tumoral tissue is the consequence of different
cylokines and chemical mediators, released from
neoplastic and inflammatory cells (20-32). These
cytokines can activate or inhibit a certain type of
cyloplasmic or nuclear receptors and transduce a
specific signal that may result in enhance neoplastic
proliferation or induce apoptosis and cellular death.
One of these interactions is  between the
inflammatory cell cytokines {e.g., CB30 ligand) and
TNF receptor superfamily members such as CD30,
CD40 or TNFRI, expressed on HRS cells of
“classical” HD (33-40). Among these receptors, the
expression of CD30 molecule can be induced on
normal peripheral blood band T celis by mitogens
and viruses such as EBV and HTLVIE and IE The
ability of CD30 o interact with various members of
the TRAT family of signal transduction molecules in
Hodgkin cells may result in a complex cascade of
signaling events in HD. One of the important cellular
sources of functionally active CD30 ligand for
Hodgkin cells is cosinophilic granuiocyte (41-43).
These cells may be attracted by several factors
including platelet activatling factor, RANTES, IL-16,
MCP3, MCP4, MPIF-1 and 2, cotaxin and IL-3,
many of them are synthesized and seereied by
Hodgkin cells (13). In fact, the Hodgkin cells own
recruit the cosinophils to ncoplastic lymphoid tissue
and these  granulocyles by
inflammatory cytokines such as CD30 ligand can

then, releasing
mediaie their effects through interaction with TNF
receptor superfamily members on Hodgkin cells.
CD30 engagement by
eosinophils results in activation of predominantly

CD30L-expressing

TRAF-2-induced NFKB and a dose-dependent
proliferation  of Hodgkin  cells as  well  as

antiapoptotic signals in these cells. In nodular
sclerosis subtype, the cxpression of some of the
cosimophil attracting factors (e.g., cotaxins) is much
higher than in mixed cellularity subtype; this may
have a profound impact on recruiting of more
cosinophils  to (40, 44).
Furthermore, we remember that in mixed cellularity

neoplastic  {issue
HD. a subiype that is much more often associated
with an EBV infection than nodular sclerosis (40,
45, 46), the latent membrane protein 1 of EBV (a
signaling the TNFR

homolog  of superfamily
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expressed in HRS ceils) serves as a potent acuvator
of transcription factor NFKB (antiapoplotic effect on

wmor cellsy, and as an amportant inducer of

interferon-y-inducible protein- 1 (IP-10) expression
{apoptotic eft
of 1P-10 (9, 1
resulting from CBR30-CD30L interaction between

ot due o kaown antitumoer properiics
3

C
b It scems that resistance 1o apoplosis

Hodgkin cells and cosinonphils in mixed cellularity
subtype is complicated with both antapoptotic effect
of EMPI protein on HRS cells and antitumoral
cffects of IP-10 and some related  cytokines.
Therefore, the dysregulation of genes controlling
proliferation and prevention from apoptosis mn mixed
cellularity HID are caused by both EBY infection and
cosinophils.

This might explain why in mixed cellularity coses
no positive correlation was  obscrved  between
cosinophil and Hodgkin cell tssue densities in this
study. Indecd, the complicating ¢llfect of EBV
infection on transduction signaling pathways has
been "omitted” in nodular sclerasis HD and this may
allow a lincar relationship between eosinophil and
Hodgkin cell densities in this subtvpe.

Hence, we  hypothesize  that  the  proposed
corrclation  of tissue  cosinophilia - with poor
prognosis 0 nodular sclerosis HD s related 10

ctfective role ol cosinophilia in protection of

Hedgkin cells from  apoptosis  and  subsequent
inerease of their lissue concentration,
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