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SESSION 1 -  Friday May 7th 

LANGERHANS CELL HISTIOCYTOSIS - Clinical Features 

and Pathology Stephan Ladisch 

Chairman Rapporteur  
G D'Angio B Favara 

The clinical description of Langerhans cell histiocytosis (LCH) was 

published some 100 years ago and yet  we know very l i t t le  of the  

basic pathogenesis of the disorder.  

Two types  o f  h i s t iocyte s ,  bo th  der ived  f rom bone  mar row s te m 

c e l l s ,  a r e  r e c o g n i s e d .  1 )  t h e  p r o f e s s i o n a l  a n t i g e n  p r e s e n t i n g  

dendr i t i c  cel l s ,  among which the  Langerhans cel l  i s  the  key one,  

a n d  2 )  a n t i g e n  p r o c e s s i n g  c e l l s  t h a t  a r e  c h a r a c t e r i s e d  b y  

phagocytic activity when activated. Langerhans cells (LC) may also  

be important  reservoirs for HIV.  

The classification of histiocytosis syndromes, as delineated by th e 

Hist iocyte  Socie ty,  i s  dependent  upon  recogni t ion of  the  features  

that  distinguished these two types of histiocytes,  with LC granules 

and CD1a surface antigen being the most definitive markers of LC.  

T h e  n a t u r e  o f  t h e  L C  g r a n u l e  i s  s t i l l  s o m e w h a t  e l u s i v e  b u t  

evidence of its der ivation from the cell  surface by invagination is  

convincing,  l ikely secondary to  an  ant igenic  s t imulat ion of  some 

sort .  Although the disorder  affects al l  ages most  cases are amon g 

young children.  

Clinical manifestations of LCH are heterogeneous and become even 

m o r e  s o ,  w i t h  t h e  d e f i n i t i o n  o f  C N S  ( e s p e c i a l l y  c e r e b e l l a )  

involvement.  The list  of signs and symptoms of LCH is headed by 

bone lesions with large and flat bones most often involved. Otitis,  

h e p a t o m e g a l y  a n d  d i a b e t e s  i n s i p i d u s  a r e  o f  s o m e w h a t  l o w e r  

f r e q u e n c y .  T h e  n u m b e r  a n d  k i n d  o f  s i g n s  a n d  s y m p t o m s  v a r y  

great ly from patient  to pat ient .  

Multi-angle imaging of a lytic lesion of the skull shows that a lytic 

les ion of  bone i s  usual ly exophyt ic  or  endophyt ic  ra ther  than f la t  

and  con f ined  to  the  con tour  o f  the  bone  of  o r ig in  and  probab ly  

mi g r a t i n g  i n t o  t he  b o n e  ( ?  t h e  e f f e c t  o f  c y t o k i n e s  r a t h e r  t h a n  

originating in the bone)  
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d) ) T he  a s so c i a t i o n  o f  L C H wi t h  h e mop o ie t i c  ma l i g na nc i e s  i s  

t ry ing  to  t e l l  us  someth ing .  I s  i t  therapy dependent?  or  i s  

there  another  explanat ion?  

Once  the  pa tho log ica l  d i agnos i s  i s  made ,  t he  c l in ica l  d iver s i t y  

t akes  secondar y impor t ance  a s  a  means  o f  t r ack ing  t he  d i sease .  

Th i s  i s  because  sys temic  therapy,  app l ied  somewhat  independent  

o f  t he  s t a t e /de t a i l s  o f  invo lvement  by  d i sease ,  ha s  been  h igh ly  

successful (DAL HX83), even if use of the individual agents (VP16) 

may stil l  be controversial.  

The most significant controversies about LCH include the six which 

a r e  p r e se n t ed  a s  ba ckg r ou nd  fo r  a  p r op o se d  l i s t  ( on e  pe r son ' s  

opinion [S.L]) of future experimental studies:  

1 .  The  Langerhans  ce l l  g ranule  -  s tudy  o f  i t s  composi t i on  and  

its function. B e t t e r  i s o l a t i o n  a n d  c o n c e n t r a t i o n  m e t h o d s  a r e   

needed to study this organelle.  

2 .  Lesional pathogenesis -  role of the granule .  Lesions in  which  

LC granu le s  cannot  be  demonst ra te  a re  l es s  e f fec t ive ly  t r ea ted .  

L ive r  and  CNS  wh ich  a r e  o r gans  t ha t  a r e  e s sen t i a l l y  neve r  t he  

primary si te of disease and in which LC granules are not  or  rarely 

found,  can be used as exa mples.  A possible hypothesis is  that  the  

presence or  absence of  the  granule  determines the  b iology of  the  

disease at  that  si te .  

3 .  Clonality of cellular accumulations.  Although knowledge  

of the clonal nature of lesions helps guide treatment it  does not,  in 

i t se l f ,  mean that  LCH is  a  mal ignant  neoplast ic d isorder .  Further  

study is  necessary.  

4 .  VP 16; this agent is  highly effective in many cases of LCH but 

fear of leukaemogenicity is of concern.  

a)  VP 16 is  a relatively weak agent in some ways;  with respect   

to  potent ia l  secondary problems ie  leukaemia VM26 being 

ten times as disruptive to DNA as VP16.  

b)  I n  c o n t r a s t  t o  i t s  u s e  ( V P 1 6 )  i n  o t h e r  d i s o r d e r s ,  i e   

concomitant  use  of  a lkyla t ing and anthracycl ine  agents  th is  

i s  n o t  t h e  c a s e  i n  L C H  r e g i m e n s .  T h e r e f o r e  a  s e p a r a t e  

analysis is necessary in LCH. 

c)  The underlying disorder ,  as a substrate for  malignancy,  may  

be an important  factor  in VP16 leukaemogenesis.  
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5. T r e a t m e n t  a p p r o a c h e s  -  I n  ge ne r a l  t h e r a p y  i s  d i r ec t ed  a t  

three types of disease:  

a )  M u l t i f o c a l ,  s i n g l e  s y s t e m  t h a t  h a s  a  9 5 - 1 0 0 %  s u r v i v a l  

b )  Mul t i sys t em d i sease  wi thou t  o rgan  dysfunc t ion  tha t  has  a  

44-100% survival  

c )  Mult isystem disease  wi th  organ dysfunct ion that  has  a  33 -

54% survival. It is this later group that challenges therapists 

most. 

A recent abstract by Ken McClain reported that 50% of 165 case of 

L CH t r ea t ed  wi th  var ious  r eg imens  had  comple t e  r e so lu t ion  o f  

d i sease  wher eas  t he  o ther  50% had  recur ren t  d i sease  and  a  f ew  

died.  I t  i s  assumed that  t reatment  was not  uni form.  

In contrast  the  DAL HX83 study of 106 cases ,  t reated intensively 

early in the disease,  resulted in 87% complete resolution and only 

18% of cases had recurrent disease.  

Group A = 90% CR 

Group B = 91% 

Group C = 66% 

This demonstrated just i fica t ion for  opt imism. A pressing quest ion 

is;  How should group C be treated?  

6.  Permanent consequences.  Role of therapy in individual  cases 

remains a problem to  therapists .  That  i s ,  dist inct ion between s ide  

e f f e c t s  o f  t h e r a p y  a n d  c o n s e q u e n c e s  o f  u n s u c c e s s f u l l y  o r  

i n a d e q u a t e l y  t r e a t e d  d i s e a s e  m u s t  b e  c l e a r l y  d i s t i n g u i s h e d ,  

because  the  fo r mer  sugges t  " l e s s  therapy"  and  the  l a t t e r  sugges t  

"more" or  more effect ive therapy should be used.  

Pathology of LCH Ron Jaffe 

More and more pathologists are being asked to make diagnoses on 

s ma l l e r  a n d  s ma l l e r  a mo u n t s  o f  t i s s u e ,  f i n e  n e e d l e  a s p i r a t i o n  

biopsy being an example. Diagnosis of LCH is dependent upon the 

demonstrat ion of LC granule and/or  CDIa posi t ivi ty but  there may 

be as few as 2% or as many as 79% of histiocytes in the lesion that 

bear  the  granu le .  Diagnosi s  o f  lung disease  requ ires  the  presence  

of large numbers of  LCs in broncheoalveolar  lavage since  LCs are  
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present  in broncheoalveolar  lavage in a var iety of lung disorders.  

L a r g e  n u m b e r s  o f  L C s  a n d  r a d i o l o g i c a l  c o m p a t i b i l i t y  a r e  

diagnostic. In the liver, bile duct tropism is striking. Destruction of 

b i l e  duc t s  fo l lows  ( ro le  o f  adhes ion mo lecu les? )  Some cases  o f  

"primary" infantile sclerosing cholangitis may be LCH.  

The biological  spectrum of disease i s  wide.  Congenital  disease of 

t h e  r e t i c u l a r  d e r mi s  m a y  b e  s e l f - l i m i t e d .  S o l i t a r y  l e s i o n s  - v -

mul t ip le  ones demands considera t ion  of  how thorou gh the  search 

h a s  b e e n  f o r  l e s i o n s .  T h e  t e r m s  r e c u r r e n t ,  r e l a p s i n g  a n d  

p r o g r e s s i v e  w e r e  d i s c u s s e d  a s  t h e y  a r e  u s e d  t o  d e s c r i b e  t h e  

biology of LCH. A case of a disease free interval  of 14 years was 

ment ioned.  A rare  adu l t  l arge  ce l l  lymphoma wi th  LC phenotype 

has been descr ibed.  

True "Malignant" dendri t ic  cel l  tumours should have many of the 

following features:  

Tumour  wi th  inf i l t ra t ive  behaviour  

Malignant clinical course  

Cells survive in culture and in nude mouse 

DNA aneuploid 

Cytogenetic abnormalities  

The case of Pierre Russo' s  in which there was splenic disease and 

h e p a t i c  v e n o u s  e x t e n s i o n  w a s  m e n t i o n e d  i n  t h a t  i t  r e s o l v e d  

without  t reatment .  Reports of LC in placental  foetal  vessels were 

cited as examples of LC lesions without clinical manifestations. The 

impl i ca t ions  o f  r eg iona l  noda l  l es i ons  a ssoc ia ted  wi th  sk in  and  

b o n e  l e s i o n s  a r e  p r o v o c a t i v e .  T h e r e  a r e  r a r e  e x a mp l e s  o f  L C  

i n v o l v e m e n t  o f  o n l y  t h e  w h i t e  p u l p  o f  t h e  s p l e e n .  I t  u s u a l l y  

i n v o l v e s  r e d  p u l p  o n l y .  Wh a t  c o n t r o l s  h o mi n g  o f  t h e s e  c e l l s ?  

Possible local  cont rol l ing factors were discussed and the  influence 

o f  i n t e r v e n i n g  l y mp h o c y t e s ,  m a c r o p h a g e s ,  e o s i n o p h i l s ,  l o c a l  

cy tok ine  p r oduc t i on  and  cy tok ine  r ecep to r s  wer e  i den t i f i ed  a s  

homing  s i gna l s  fo r  L Cs .  Ano the r  impor t an t  i s sue  wa s  whe the r  

there was evidence of local  turnover  of the LCs.  In one study,  Dr 

Jaffe  found 2 -20% of  cel l s  in  15 LCH lesions from var ious s i tes  

expressed the prol i ferat ing cel l  nuclear  ant igen which shows that  

t he se  c e l l s  a r e  i n  S  phase .  Mi to ses  a r e  common  in  l ymph  node  

disease. 

Is LCH one disease or multiple diseases?  

Are the LCs present  in LCH normal or abnormal?  
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Critical Questions. Abul Abbas 

Question that  wil l  be asked in the sessions are:  

1 )  C o n c e r n i n g  t h e  L C H  l e s i o n  

a .  Wh at  a r e  t he  c o mp one n t s  an d  wh a t  a r e  t he y  d o i ng?  

b .  Clona l i ty  o f  l es iona l  ce l l s  

c .  I s  t h e r e  c o mp o s i t i ona l  h e t e r o ge ne i t y?  

2)  Role  of  cy tokines  

a .  Local  fac tor s  
b .  S ys t emic  e f fec t s  

3 )  W h a t  o f  v i r u s e s ?  

4  )  W h a t  a r e  r e a s o n a b l e  s t r a t e g i e s  f o r  t h e r a p y ?  

Summing Up 

T he  symbio t ic  r e la t ionsh ip  be tween  t he  N iko l a s  S ympos ia ,  the  

His t iocyte  Soc ie ty  and the  Hist iocytosi s  Associa t ion o f  Amer ica  

was descr ibed.  

Some of the products and research thrusts of past  Symposia were 

noted and a status report  given:  

a )  D e t e r m i n a t i o n  o f  t h e  r o l e  o f  v i r u s e s  -  One extensive   

s t u d y  f o u n d  n o  e v i d e n c e  o f  v i r u s  u s i n g  m o l e c u l a r  p r o b e s  t o  a  

ser ies of candidate agents (Ken McClain) .  Based on these data and 

general considerations,  noted on several occasions by Robin Weiss,  

there is  l i t t le  reason why virus should be suspected.  

b )  The nature of  the  LCH lesion -  This  was  explored  par t ia l ly  

by Peter  I ssacson who was di s t r acted  by the  LC.  He found the  ce l l  

t o  be  pos i t i ve  when  s t a i ned  w i th  an t i body  t o  p l acen t a l  a l ka l i ne  

phosphatase.  He fai led to completely characterise associated cel ls.  

M o r e  w o r k  i s  n e ed e d  t o  d e t e r mi n e  w h a t  t h e  o t h e r  mo n o n u c l ea r  

cells are and what they are doing in the LCH lesion.  

c )  Clonality - As evidence of malignancy is now being studied in 

three laboratories (Willman, Chu and Kannourakis) more cases and 

more relevant  controls need to be studied.  
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d )  T h e  r o l e  o f  c y t o k i n e s  i n  t h e  d i s o r d e r  -  T h i s  i s  b e i n g  

explored by Kannourakis  and other  invest igators have been given 

grants  to  s tudy th is  area .  More informat ion i s  being awaited .  

e )  E p i d e m i o l o g y  -  M a r k  N e s b i t  a n d  M a a r t e n  E g e l e r  h a v e  a  

s t u d y  u n d e r w a y  a n d  a  l e u k e m i a  s t u d y  i n  U K  i n c l u d e s  s o m e  

information about LCH but more on incidence of disease in various 

locat ions and other  aspects are needed.  

f )  A n  u l t r a s t r u c t u r a l  s t u d y  o f  l e s i o n a l  c e l l s  -  D a t a  o n  

f e a t u r e s  o t h e r  t h a n  L C  g r a n u l e s  w a s  n e e d e d  a n d  h a s  b e e n  

c o mp l e t e d  b y  G a r y  M i e r a u  a n d  E d wa r d  Wi l l s .  T h e s e  da t a  w e r e  

presented.  

g )  Finding an anim al  m odel  -  T he  mo th - ea ten  mouse  and  t he  

Bur mese  mounta in  dog  a r e  be ing  eva lua t ed  bu t  to  da te  no  mode l  

has been found.  

h )  B e h a v i o u r  o f  L C H  i n  n u d e  a n d  S C I D  m i c e  -  W o r k  i s  

underway by Ken McClain.  

i )  B e t t e r  d e f i n i t i o n  o f  C N S  d i s e a s e  -  Collaboration between  

Grois,  Tsunematsu  and Favara  has resul ted in  several  cases being 

studied and the scope of pathology defined.  

k) E v i d e n c e  f o r  t h e  p r e s e n c e  o f  a u t o a n t i b o d y  -  S t u d i e s  a r e  
underway to  examine the  in teract ion between serum and lesional  

t i ssue in  the  same pat ien t .  Nothing repor ted  to  date .  

1 )  C h r o m o s o m a l  s t u d i e s  a r e  b a d l y  n e e d e d .  N o  r e p o r t s  o f  

ac t iv i t y  in  th i s  a rea  a l though  Wi l lman  i s  s tudying  the  poss ib i l i t y  

of incubation of frozen tissue from lesions with growth factors as a 

means of determining the karyotype of  lesional  cel ls .  

m )  D e f i n i t i o n  o f  p r o g n o s t i c  m a r ke r s  -  C l i n i c a l  f e a t u r e s  t h a t  

s e r ve  a s  p r o gn os t i c  mar k e r s  a r e  b e ing  i d en t i f i ed  i n  t he  L C H - 1  

study that  i s  in progress.  

[ n )  T h e  n e e d  f o r  t i s s u e  a n d  t i s s ue  b a n k i n g  -  T h i s  w a s  a g a i n  

d i s c u s s e d .  C h u  a n d  F a v a r a  w i l l  s o l i c i t  i n f o r m a t i o n  a n d  t h e  

Hist iocyte  Socie ty wil l  address  the  matter  a t  i t s  upcoming meeting 

in the fall. 
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SESSION ll -    S a t u r d a y  M a y  8 t h  

LANGERHANS CELL HISTIOCYTOSIS 

Pathogenesis 1  

Chairman Rapporteur  
B Favara P Beverley 

Introduct ion  

T h e  s e s s i o n  d e a l t  w i t h  t h e  b i o l o g y  o f  L a n g e r h a n s  c e l l s  a n d  

dendrit ic  cells  (DC),  their  relationship to other  myeloid cel ls  and 

deve lopmen t  f r o m p r ecu r so r  ce l l s .  Recen t  advanc es  i n  me thod s  

fo r  i so la t i on  and  cu l t u r e  o f  DC have  fo r  t he  f i r s t  t ime  a l l owed  

r e l a t i v e l y  p u r e  p o p u l a t i o n s  t o  b e  i s o l a t e d  a n d  m a i n t a i n e d  i n  

cul ture.  This has al lowed quest ions of the l ineage relationships of 

DC, their  regulation and function to be addressed.  

The nature of human Langerhans cel ls      -     Tony Chu  

Dr Chu reviewed the features of normal Langerhans cells  (LC) and 

t he  c e l l s  o f  L an g e r h an s  c e l l  h i s t i o c y t o s i s  l e s i on s .  N or ma l  L C  

represen t  up  to  2% of  normal  ep idermal  ce l l s ,  varying  in  dens i ty  

in  d i f f e ren t  s i t es ,  and  a re  found  in  the  suprabasa l  l aye r s  o f  th e  

epidermis. Mitotic cells are seldom observed but many LC are in S 

phase. LC with characteristic Birbeck granules are found in lymph 

n o d e s  a n d  t h y mu s  i n  a d d i t i o n  t o  DC .  T h e y  a r e  f o u n d  i n  o t h e r  

epi thelia and are increased in the lung in heavy smokers.  Ther e is  

good  ev idence  t ha t  they  or i g ina t e  i n  t he  bone  mar row and  they 

may be involved in skin  immune survei l lance.  These  observat ions 

raise several  questions relevant  to research on LCH.  

1 .  D o e s  t h e  L C H  c e l l  c o r r e s p o n d  t o  a  s p e c i f i c  s t a g e  o f  L C   

matura t ion?  

2 .  Are the  t rophic  fac tors  which  act  on  normal  LC re levant  to   

the pathogenesis of LCH? 

3 .  A r e  L C H  c e l l s  f u n c t i o n a l l y  a c t i v e ?  

4 .  What  cy tok ines  do  LCH ce l l s  p roduce  and  do  these  p lay  a   

role in the tissue damage and the systemic manifestations of 

LCH? 
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Table 1 compares the phenotype of normal epidermal LC and LCH 

cells. 

Table 1.  
MARKER LC LCH 

Surface ATP ase + + 

MHC class II + + 

MHC class I + - low + - ? 

FcIgG receptor + + 

FcIgE receptor + ? 

C3bi + + 

CD1a and c + + 

CD4 + activated + 

CD45 + + 

CD14 + ? 

CDw29 + ? 

I L2 R + activated + 

CD1lb and c  + + 

S100 + + 

Peanut agglutinin  + 

I F Nγ receptor - + 

PLAP +1- +  

There  i s  obviously considerable  s imi lar i ty between LC and LCH 

ce l l s .  P lacen ta l  a lka l ine  phospha tase  may be  a  usefu l  marker  in  

LCH.  The  f i nd ing  tha t  PLAP express ion  i s  t r ans ien t l y  expres sed  

by  L C s t imula t ed  i n  mixed  ep iderma l  ce l l - l ymphocyt e  cu l tu r es  

sugges t s  that  i t  may be  an  ea r ly  ac t iva t ion  marker  for  LC.  This  

suggests that  LCH may represent an "act ivated" LC phenotype.  

C D 1 a .  D r  C h u  w e n t  o n  t o  r e v i e w  t h e  f u n c t i o n  o f  t h e  C D  

molecule since its presence is pathognomonic of LC and LCH cells. 

The MCH I- like structure and associat ion with 132 microglobulin 

s u g g e s t  t h a t  i t  m a y  b e  a n  a n t i g e n  p r e s e n t i n g  m o l e c u l e .  C D 1  

antigens have been shown to st imulate γδ  T cel ls  and Brenner  has  

also reported that CD 1b can present mycobacterial antigen to a 13 

CD4-8-  T cel ls .  When CD1a is  label led with ant i -CD1a conjugated 

t o  g o l d  p a r t i c l e s ,  e n d o c y t o s i s  o c c u r s  a n d  p a r t i c l e s  c a n  

subsequently be observed  by EM in  Birbeck granules.  

In  s tab le  t ransfectants ,  expression of  CD1a s lows the  growth  ra te   

and  the  expre ss ion  of  the  an t i gen  i s  a l so  t empera tu re  dependent ,   

with optimum expression at  34°C. The low expression of MHC I on  
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L C  mi g h t  b e  a c c o u n t e d  f o r  b y  c o m p e t i t i o n  w i t h  C D 1 a    for β 2 
microglobul in .  This  might  make LC a  protected s i te  for  v iruses .  

Re t rovi ra l  par t i c les  have  been  observed  in  LC in  lymphoma and 

LC may be a reservoir for HIV in AIDS.  

LC ontogeny LC precursors  are  CD34+ bone marrow cel ls ,  IL3,  

GM-CSF and TNFα  all increase the number of DC colonies derived 

f r om bone  mar r ow.  T hese  bone  mar row pr ecur sor s  g ive  r i s e  t o  

blood LC precursors. In normal adults <1% CD1a+ cells are found in 

blood but  in severe burn pat ients up to 5% can be detected.  Cord 

blood may have 20% CD1a+ cells present.  

LC m igr a t io n  L C  a r e  mi g r a t o r y  c e l l s  a nd  t h i s  ca n  b e  s t u d i ed  

using whole  epidermal  sheets  lying on top of  f i l ters .  LC migrate  

into the filter in response to IL3, GM-CSF, IL8, C5a and epidermal 

condi t ioned medium.  UV i r radia t ion of  the  epidermal  sheet  a lso  

induces migration.  

Function of LC T h e s e  c e l l s  a r e  c e n t r a l  t o  t h e  e l i c i t a t i o n  o f  
c o n t a c t  a l l e r g i c  d e r m a t i t i s .  T h e y  m a y  m e d i a t e  i m m u n e  

survei l l ance in  the  skin  and could  present  ant igen to  B  ce l l s  v ia  

their high affinity FcIgE receptor. Following antigenic challenge to 

the  skin  LC migrate  to  the regional  lymph nodes where  they are 

found in contact with CD4+ T cells in the paracortex.  

L C f r om hu man  sk in  r ema in  v i ab l e  f o r  up  t o  14  days  i n  cu l t u r e .  

T hey  do  no t  d iv ide  bu t  upr egu l a te  MHC I I  3  fo ld .  CD 1a  is lost. 

P ur i f i ed  L C ar e  ver y  po t en t  a l lo s t imu la to r s .  Th i s  and  o ther  

func t ions  may  be  media ted  par t ly  by cytok ine  p roduc t ion .  Tab le  

II summarises information on cytokine production of LC, LCH cells 

and kerat inocytes.  

Table II 

 
CYTOKINES NORMAL LC LCH CELLS KERATINOCYTV 

IL1 α β + + + 
1 L 2 - + + 
1 L 3 - + + 
I L 4 - + + 
1 L 6 - - + 
I L 8 - + + 

TNFα  + + + 
IFNγ - + + 

GM-CSF - + + 
TGFα - - + 
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These results derive from antibody staining and identifying mRNA 

using a semiquantitive PCR methodology.  

Different iat ion and funct ion  of  dendrit ic  cel l s  

Federica Sallusto 

D r  S a l l u s t o  f i r s t  d i s c u s s e d  t h e  u n d e r l y i n g  r a t i o n a l e  o f  h e r  

exper iments .  Al though  DC have  been  cu l tu red  prev ious ly ,  the i r  

function alters in culture (Table III) .  

Table III  

PROPERTY 
FRESHLY  

ISOLATED LC 
CULTURED LC 

MHC CLASS I + INCREASED 

MHC CLASS II + INCREASED 

ICAM-1 + INCREASED 

LFA3 + INCREASED 

B7/13B1 + INCREASED 

FcgRII + DECREASED 

NSE + DECREASED 

F U N C T I O N    

MLR stimulation + INCREASED 

Presentation of 
native antigens 

+ 
 

D E C R E A S E D  

Presentation of 

peptide antigens 

+ + 

 

These data (Schuler  and Steinman,  J  Exp Med 161:  526, 1985 and 

Raoani  et  al  Exp Med 169:1169,  1989) show that  cul tured DC lose 

the abi l i ty to process nat ive ant igens.  They set  out ,  therefore ,  to  

study factors which might  maintain DC function.  A culture sys tem 

was  dev i sed  which used  the  adheren t  f r ac t ion  or  a  l ight  Percol l  

gradient  fract ion of per ipheral  b lood mononuclear  cel l s  (PBMC).  

These were depleted of CD2+ and CD19+ cells and cultured in GM -

CSF and IL4. 

The cultured cells express MHCI and II, CD1a, b, e,  FcgRII and B7 

(weakly) .  They are  able  to  s t imula te  a l logeneic  lymphocytes  and  

can present Tetanus Toxoid (TT) to TT specific T cell clones. These 

ce l l s  a re  100 -500x  more  po ten t  a l lo - s t imula to r s  than  P BMC and  

are as eff icient  as  TT speci fic B cel ls  in presenting th is ant igen.  

Fur thermore,  in  the  presence of  immune complexes,  cul tured DC 

become  even  more  e f f i c i en t  than  an t i gen  spec i f i c  B ce l l s .  These  
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"immature" DC can be maintained in cul ture a nd retain the abi l i ty 

to use the FcgRII receptor .  

M a t u r a t i o n  S i g n a l s .  E i ther  T NF α  o r  CD40  l igand  can  induce  

phenotypic and functional  changes,  summarised in table IV below.  

Table IV  
MARKERS CULTURED DC CULTURED DC +  

TNFa 

MHC class II + INCREASED 

ICAM + INCREASED 

LFA3 + INCREASED 

CD44 + INCREASED 

B7 + INCREASED 

FcgRII - CD32 + DECREASED 

MLR stimulation  +  INCREASED 

TT presentation + DECREASED 

Effect of anti-TT INCREASED NO EFFECT  

T hese  da t a  show tha t  an t i gen  pr e sen t ing - compe ten t  DC can  be  

main ta ined in  v i t ro  and  tha t  they can  be  funct iona l ly  a l t ered  by 

t h e  c y t o k i n e  e n v i r o n m e n t .  T h e s e  i n  v i t r o  c u l t u r e s  p r o v i d e  a  

means of studying normal and LCH dendritic cells.  
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D e v e l o p m e n t  o f  d e n d r i t i c  c e l l s  a n d  L a n g e r h a n s  

cells from precursors Ron Jaffe 

W o r k  w i t h  D C  i s  c o mp l i c a t e d  b y  t h e  f a c t  t h a t  t h e r e  i s  n o  D C  

s p e c i f i c  m a r k e r .  F u r t h e r m o r e  t h e  f u n c t i o n a l  a n d  p h e n o t y p i c  

propert ies of DC populat ions are highly dependent  on methods of  

isolat ion and culture.  Nevertheless a consensus view of DC is that 

they are  mot i le  cel l s  wi th  character is t ic  morphology and homing  

p r o p e r t i e s  t h a t  a r e  e x t r e m e l y  e f f e c t i v e  a l l o - s t i m u l a t o r s  a n d  

exp r e s s  h i gh  l ev e l s  o f  MH C I I .  F r e sh  DC i s o l a t ed  b y  neg a t i ve  

selection from blood lack CD1a but CD1a+ cells can be obtained by  

cel l  sor ting from blood.  This raises the question of the relationship 

of these cell  types.  

T he  h u man  h a e mo po i e t i c  p r og en i t o r  ce l l  fo r  D C i s  p r oba b l y  a  

CD34+ MHC- cell. Culture in GM-CSF and TNFα gives rise to CD1a+ 

MHC+ cells. 

Several  authors have invest igated cul ture condit ions for  growth of 

D C  f r o m c o r d  o r  a d u l t  b l o o d .  T h u s  S a n t i a go - S ch w a r t z  ( 1 9 9 2 )  

showed that  cord  b lood  non -adherent  CD34+ cel l s  could  g ive  r i se  

to  cel l s  o f  varying phenotype depending on the  combinat ions o f  

cytokines added.  

CD34+ progenitor 

GM-CSF GM-CSF 
TNF α 

CD14+ monocytic Dendritic phenotype 

cell CD14- NSE- but 
MLR stimulator 

S i mi l a r  r e s u l t s  we r e  o b t a i n e d  b y  C a u x  a n d  B a n ch e r ea u  ( 1 99 2 )  

who  showed t ha t  some  GM - CSF /T NF α  s t imu la t ed  ce l l s  expr e s s  

MHCII, B7, CD40, CD11a, CD18 and CD54. About 20% of the CD1a+ 

cells had LC granules. 

Reid  (1992)  showed that  separated  adul t  CD34+ cel l s  could  g ive  

rise to DC although the majority generated granulocytic cel ls.  
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No GM-CSF 

 

DC MHCII bright 
CD1- 

  

 
  LC CD1+ 

Birbeck granule + 
--- 

Monocyte _ 
CD14+ 
MHCII low 

 

In Dr Jaffe's  own experiments,  cord blood MNC are cultured with 

GM-CSF giving rise to clusters of cells with DC morphology. Motile 

cel ls  migrate from the clusters.  These are CD1a+ and CD68+ and 

appea r  to  be  a  mix tur e  o f  monocyt ic  and  dendr i t i c  ce l l s .  F rom 

the s e  r e su l t s  a nd  t he  l i t e r a tu r e  r ev i ew ed  ab ov e  t he  f o l l o wi ng  

scheme for DC maturation is proposed (Fig I) .  

Fig I 

Haemopoietic progenitor cell 
CD34+ CD33+ MHCI1+/- 

 

In the presence of antibody to 
GM-CSF no DC are produced in 
culture but monocytes are still 
generated. 

Macrophage 
FcR+ C3R+ 
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SESSION III 

Pathogenesis II  

Chairman Rapporteur 

Professor  B  Favara  Professor P Beverley 

Pre-LCH presenting in infancy Bob Arceci. 

Dr Arceci  descr ibed a hist iocytosis  pat ient  who presented in  infancy 

and had a strong family history.  

JT was a  fu l l - term product  of an  uncompl icated pregnancy.  On day 2 

of l i fe,  a  red plaque was noted on the t ip of his nose.  Over  the course 

of the next  two months of l i fe,  s imi lar  les ions appeared over  the  rest  

of his face, arms,  hands, torso, buttocks, legs and feet .  These lesions 

were  erythematous ,  f i rm,  ra i sed papules  o r  nodules  which coalesced  

i n  ma n y  a r e a s  a nd  i n  s o me  r eg io ns  wer e  c ov e r e d  w i th  l ong ,  d a r k  

hair.  There were no other physical signs. He had a normal,  peripheral 

w h i t e  c o u n t  a n d  d i f f e r e n t i a l ,  m i l d  m i c r o c y t i c  a n a e m i a  a n d  a n  

e l eva ted  p l a t e le t  count .  Bone  mar row  examina t ion  showed  on ly  a  

s l igh t  inc rease  in  the  AVE ra t io .  The  rema inder  o f  the  l abora to r y  

s t u d i e s  w e r e  n o r m a l .  R a d i o g r a p h i c  f i n d i n g s  w e r e  n o t a b l e  f o r  

" c u p p i n g "  o r  " n o t c h i n g "  o f  t h e  d i s t a l  u l n a  a n d  p r o x i m a l  f i b u l a r  

m e t a p h y s e s  a s  w e l l  a s  t h e  p r e s e n c e  o f  p e r m e a t i v e ,  d e s t r u c t i v e  

l es ions  in  the  pha langes .  MRI  of  the  head  was  normal .  The  fami ly  

h is tory  was  notable  for  ident ica l  l es ions appear ing  dur ing the  f i r s t  

days  o f  l i fe  in  h i s  fa ther ,  a  pa te rna l  aun t  and  an  o lder  male  s ib l ing.  

In  a l l  of  these  cases ,  the  les ions regressed dur ing the  f i r s t  month  of  

life. 

S k i n  b i o p s y  d e m o n s t r a t e d  a  p a n d e r ma l  g r a n u l o m a t o u s  i n f i l t r a t e  

compr i sed  o f  aggrega te s  o f  h i s t iocy t e s  and  some  g i an t  ce l l s .  T he  

nuc l e i  wer e  ves i cu l a r  wi th  i r r egu l a r  con tour s  wh i l e  the  cy top l a sm 

was faintly eosinophil ic and vacuolated,  although l ipid could not  be 

d e m o n s t r a t e d .  I n t r a d e r m a l  m i c r o - a b s c e s s e s  w e r e  p r e s e n t .  

Immunocytochemis t ry r evealed most  of  the  ce l l s  to  be  pos i t ive  for  

HLA-DR, LeuM3 (CD14), KP-1 (CD68) and Leu3a (CD4). About 50% of 

the cells  were posi tive for lysozyme. Scat tered cel ls were posi tive for 

S-100 and some cel ls  were posi t ive for  OKT6 (CD1a).  Superficial ly 

d i sposed  ce l l s  were  pos i t ive  fo r  M241(CD1b) ,  which  recognises  a  

subset  of dendri t ic  cel l s  in the skin .  El ectron microscopy showed a 

dense ,  ce l lu lar  in f i l t r a te  in  the  mid -and  deep  dermis  compr i sed  of  

monocytic cells.  These cells had well developed, tapering processes. 

Lysosomes were  present  in  some of  these  cel l s .  Long,  thin,  granular -  
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l ike  invag ina t ions of  the  p lasmalemma were  present ,  suggest ing to  

some pathologi s t s ,  the  format ion of  Birbeck granules ,  a l though no 

definitive Birbeck granules could be found.  

In  summary,  the  in f i l t r a te  had  predominan t ly  macrophage  fea tu res .  

T h e  s t a i n i n g  o f  s c a t t e r e d  c e l l s  f o r  C D 1 a  s u g g e s t e d  s o m e  

d i f fe ren t i a t ion  a long  the  Langerhans  ce l l  s e r i es .  The  predominan t  

lack of staining for S -100,  including the CD1a posi tive cel ls ,  was fel t  

to be consistent with an incomplete expression of the Langerhans cell  

phenotype, while the staining of superficially disposed cells for M241 

and the  absence of  Birbeck granules  by EM appeared to  corroborate 

this conclusion.  The apparent phenotypic evolut ion of cel ls  from the 

deeper  por t ion  o f  the  in f i l t r a te ,  whe re  the  ce l l s  expre s sed  main ly  

macrophage  marker s ,  toward  the  ep idermis ,  where  they assumed a  

phe no t yp e  mor e  c o mp ar a b l e  t o  i n t r ae p id e r ma l  L a ng e r han s  ce l l s ,  

sugges t ed  t o  so me  pa tho log i s t s  t ha t  t h i s  migh t  be  a  p r o l i f e r a t i ve  

disorder  of indeterminate  cel ls .  

Because of  the  d isf igur ing and progressive  nature  of  the  d isorder  in 

th i s  pa t ient ,  in  con tras t  to  the  o ther  a f fected  members  o f  the  family ,  

a tr ial of prednisone was given without significant response. Topical 

n i t r o g e n  m u s t a r d  a l s o  p r o d u c e d  n o  r e s p o n s e .  V i n b l a s t i n e  + 1 -

predn isone  re su l t ed  in  no  improvement .  A  t r i a l  o f  6MP/MTX plus  

p redn i sone  p roduced  a  mi ld  improvement  fo l lowed  by a  per iod  o f  

s t ab l e  d i sease .  However ,  whi le  on  th i s  t he r apy ,  the  d i sease  aga in  

began to  worsen.  A t r i a l  o f  e toposide  wi th  predniso ne  resul ted  in  a  

m i l d  b u t  t r a n s i e n t  i m p r o v e m e n t  a g a i n  f o l l o w e d  b y  w o r s e n i n g  

disease .  Cyc lospor in  A plus  predni sone was then given ,  wi th  some 

impr ove men t  and  s t ab i l i s a t i on  o f  t h e  d i sease .  A t  age  3  yea r s  and  

whi le  on  Cyclospor in  A,  the  d i sease  aga in  began to  worsen and a  -

i n t e r f e r o n  w a s  s t a r t e d .  Q u i t e  s i g n i f i c a n t  i mp r o v e m e n t  o c c u r r e d  

during the fi rst  six weeks of therapy,  par t icular ly on the legs,  torso,  

a r ms  and  hands .  T he  r ad iogr aph i c  abnor mal i t i e s  have  comple t e ly  

resolved.  The  pat i ent  i s  cur ren t ly  in  the  s econd month  o f  t r eatment  

wi th  a- inter feron.  

What disease does this pat ient  have? Does he have a famil ia l  form of 

an indeterminate cel l  prol iferat ive disease or  some other  hist iocytic  

precursor cell  disease?  Does he have a very ear ly onset ,  famil ial  form 

o f  mu l t i ce n t r i c  r e t i c u lo h i s t i oc y t o s i s ?  T h i s  ca s e  r a i s e s  q ue s t i o ns  

c o n c e r n i n g  t h e  l i n e a g e  r e l a t i o n s h i p  a m o n g  t h e  c e l l s  o f  t h e  

mononuc lear ,  phagocyt ic  sys tem as  wel l  as  the  inher i ted  na ture  o f  

some forms of the histiocytic disorders.  
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Analysis of Clonality Beverley Griffiths  

Dr Griffiths discussed the analysis of clonality in LCH. Methods for 

ana lysi s  o f  c lona l i ty in  most  cel l s  (o ther  than lymphocytes ,  which 

express  c lona l  r ecep tor s )  depend  on the  observat ion  tha t  in  female  

cells loci on one X chromosome are inactivated. Inactive DNA can be 

detected because i t  is  methylated and resistant  to cer tain restr ict ion 

enzymes .  Rest r i c t ion fr agment  l eng th  polymorphisms (RFLPs)  and  

v a r i a b l e  n u m b e r  t a n d e m  r e p e a t s  ( V N T R s )  p r o v i d e  p o l y m o r p h i c  

m a r k e r s  f o r  s p e c i f i c  X  c h r o m o s o m e  l o c i  a l l o w i n g  p a t e r n a l  a n d  

maternal alleles to be distinguished. Differences in RFLP or VNTR size 

due  to  methyla t ion  make  i t  poss ib l e  to  de te r mine  whether  on ly  one  

o r  b o t h  a l l e l e s  a r e  a c t i v e  i n  a  p o p u l a t i o n  o f  c e l l s .  T h e  m o r e  

po lymorphic  the  locus ,  the  h igher  the  p ropor t ion  o f  cases  in  which 

the maternal  and paternal  al leles wil l  differ  and the analysis wil l  be 

informative.  

Three loci  were examined in this study,  PGK, informative in 30% of 

c a s e s ,  M 2 7 β ,  i n  9 0 %  a n d  t h e  a n d r o g e n  r e c e p t o r  i n  9 0 % .  T w o  

problems complicate clonality studies. The first is that X chromosome 

i n a c t i v a t i o n  i s  n o t  a l w a y s  r a n d o m  e v e n  i n  n o r m a l  c e l l s  a n d  t h e  

second ,  tha t  t he  p r e sence  o f  nor ma l  ce l l s  in  t he  popul a t i on  under  

study may obscure clonali ty of the abnormal cel ls .  

S ev en  p a t i en t s  we r e  s t ud i ed  and  a mong  t he s e  2  wer e  i n fo r ma t iv e  

wi th  PGK, 7  wi th  M27β  and the  androgen receptor .  In  6 /7  normal  

t i s sue  was  avai l able  fo r  compar i son .  Model  exper iments ,  in  which 

clonal  and non-clonal  populat ions were mixed,  showed that  a clonal  

popu l a t i on  cou ld  be  de t ec t ed  a t  50%  when  S ou ther n  b lo t t ing  was  

used.  Analysis  by polymerase  chain  react ion was more sensi t ive  to  

contaminants .  

The resul ts  showed 2/2  cases  wi th  mul t i system disease  to  be  c lonal ,  

1/3 with multifocal bone disease and 0/2 with unifocal  bone disease. 

LCH appears  therefore  to  be  a  heterogeneous disorder  in  which the 

m o r e  s e v e r e  m u l t i f o c a l  a n d  m u l t i s y s t e m  f o r m s  m a y  b e  c l o n a l  

proliferations.  

Crit ique of  methods for clonal  analys is  Jorge Yunis 

Dr Yunis  discussed the  s igni f icance of  s tudies  of  c lonal i ty.  A f i rm 

conclusion i s  that  clonali ty does not  necessar i ly indicate a mal ignant  

or even a benign neoplasm, nor is  X inactivation the sole method for 

ana lys i s  o f  c lonal i ty .  Po in t  mutat ions ,  chromosomal  de le t ions  and 

translocations may al l  be markers of clonal populations.  



17 
 

I n  m y e l o d y s p l a s t i c  s y n d r o m e s  r a s  m u t a t i o n s  m a y  b e  d e t e c t e d  

wi thou t  development  o f  l eukaemia  and  chromosomal  abnormal i t i es  

may also persist  for  long periods of t ime.  An example of  the lat ter  is  

t h e  8 : 1 4  t r a n s l o c a t i o n  i n v o l v i n g  t h e  B C L 2  g e n e ,  w h i c h  i s  o f t e n  

p r e s e n t  i n  l y m p h o m a  b u t  h a s  a l s o  b e e n  d e t e c t e d  i n  b e n i g n  

hyperp la s ia  wi thou t  superven ing  l ymphoma.  An add i t iona l  p rob lem 

in analysis of haemopoietic cel ls  is  that  they may show more skewing 

in  X inact iva t ion  s tudies  than most  t i s sues ,  perhaps because smal l  

numbers  of  s tem cel l s  are  d ividing to  g ive  r i se  to  c lonal  progeny a t  

any one t ime.  

SESSION IV  -  Sunday May 9th  

Pathogenesis III 

Chairman M Nesbit Rapporteur Tony Chu  

08.00-08.45 Viruses, implications R Weiss 

08.45-09.15 Cytokines in LCH G Kannourakis  

09.15-10.30 Comments A Abbas/D Kamp  

Viruses:  implications  Robin Weiss 

In a disease of unknown aet io logy,  there i s  always the possib i l i ty 

tha t  e i t her  exogenous  o r  endogenous  v i ruses  may  be  invo lved  in  

its pathogenesis.  

The evidence of a viral input into LCH is only tentative  

1 .  V i r a l  p a r t i c l e s  h a v e  b e e n  i d e n t i f i e d  i n  L C H  o n  e l e c t r o n   

microscopy. 

2 .  Tissue from eosinophil ic granuloma when disrupted,  fil tered  

and  t he  r e su l t an t  s upe r na t an t  i n j ec t ed  i n to  an ima l s ,  g iv e  

rise to a similar disease in animals.  

3 I n i t i a l  s t u d i e s  r e p o r t e d  a t  t h e  3 r d  N i k o l a s  s y mp o s i u m b y  

Ken McClain reported a high incidence of HTLVI in LCH. This 

has  not  been substant ia ted  by a  subsequent  s tudy.  
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Against  a viral  aet iology is  the epidemiology of LCH - a rare and 

sporadic disease with no geographical  or  ethnic bias,  which might  

be expected if  a  virus was involved.  

There are however  virally induced diseases in which geographical  

clustering is not involved ie.  where the virus is ubiquitous and the 

d isease  i s  a  r are  outcome of  in fect ion.  Examples  o f  th i s  include 

ch i l dhood  Bur k i t t ' s  l ympho ma ,  na so pha r yngea l  ca r c in oma  and  

epidermodysplasia  ver ruci formis  

Burk i t t ' s  lymphoma in  Afr ica  and  Papua,  New Guinea ,  a l though  

caused by EBV, geographical ly fol lows the distr ibution of malar ia.  

In these patients,  antigenic stimulat ion by malaria is an important  

cofactor in a population where EBV is ubiquitous.  

I n  e p i d e r m o d y s p l a s i a  v e r r u c i f o r m i s  ( E V ) ,  a  r a r e  r e c e s s i v e  

g e n o d e r m a t o s i s ,  t h e  i n c i d e n c e  a p p e a r s  t o  b e  s p o r a d i c  i n  t h e  

populat ion.  Individuals with EV are  immunosuppressed,  dev elop 

warts due to HPV5 and develop skin cancers in these warts when 

exposed to UVR. HPV5 is present in many members of the general 

pop u l a t i on ,  b u t  you  ne ed  i mmu no s uppr e s s io n  t o  d ev e lo p  s uc h  

warts -  ie.  a relat ively common and benign infection leads to skin  

cancer in patients with EV.  

In HIV infect ion,  the incidence of Kaposi  sarcoma (KS) shows a  

mass ive  b i a s  to  the  gay  pa t i en t s  ( 25%)  compar ed  w i th  I V  dr ug  

abuse pat ien ts  (<5%) or  those  who acquired thei r  HIV infec t ion 

through transference of blood products (<2%). Probably a KS agent 

ex i s t s  i n  ad d i t i on  t o  HI V,  an d  KS  app e a r s  a s  an  opp o r tu n i s t i c  

infect ion in immunosuppression. .  I t  would seem that  the KS agent  

i s  o n l y  t r a n s m i s s i b l e  s e x u a l l y  r a t h e r  t h a n  b y  b l o o d  ( o r  i s  i t  

p r e s e n c e  o f  s e x u a l l y  t r a n s m i t t e d  d i s e a s e s  t h a t  a l l o w s  

development of KS?)  

In LCH there are as yet no clues as to which type of virus if any is 

involved. Which candidate viruses should be looked at:  

a) H e r p e s  v i r u s  -  H H V 6  a n d  7 .  H H V 6  i s  f o u n d  i n  A I D S  

pa t i ent s  and  exanthamatum sub i tum.  > 50% of  the  pa t ien t s  

car ry the vi rus.  I t  is  lymphotrophic for  T cel l s .  Elaine Jaffe  

has found HHV6 in some cases of Rosae Dorfman disease. In 

L C H  1 6 / 3 0  p a t i e n t s  w e r e  f o u n d  t o  b e  c a r r y  H H V 6  w h e n  

a r c h i v a l  m a t e r i a l  w a s  s u b j e c t e d  t o  P C R .  I t  i s  u n k n o w n  

w h e t h e r  t h i s  r e p r e s e n t s  t h e  n o r m a l  d i s t r i b u t i o n  i n  t h e  

population.  Ken McClain has not  been able to confirm these 

data. 
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b)  Pes t i /Toga vi rus  ,  such  as  Hepa t i t i s  C  v i rus  and  

c )  Arena  v i rus  -  t he  cause  o f  L assa  f eve r  

d )  Parvo  vi rus  

e )  Ret ro v i ru se s  -  A n u n sup por t e d  r ep o r t  f r o m R ud i  Be r ge r  

has  demonst ra ted  rever se  t r anscr ip tase  act iv i ty in  an  LCH 

cell  l ine. Care must be exercised with interpretation of such 

findings since there may be laboratory sources of exogenous 

r e t r o v i r u s  t h a t  m a y  c o n t a m i n a t e  c e l l  c u l t u r e s  a n d  

endogenous re t roviruses  may be present .  Most  mur ine  cel l  

l ines contain retrovirus and many laboratories use retroviral 

vectors.  Zenotrophic viruses which have low activi ty in the 

mouse  hos t  may become ac t iv e  when  in fec ted  in to  human 

c e l l s .  M a n y  v e r t e b r a t e s  h a v e  v i r u s  l i k e  g e n e s  a n d  i t  i s  

es t imat ed  tha t  up  to  0 .1% human DNA i s  r e t rov i ra l .  I t  i s  

possible that  some human cel l s  may produce non - infect ive 

re t rovira l  prote ins  

Foamy viruses:  These are  common in  non -human pr imates  

and have been isolated from nasopharyngeal  carc inoma and 

from encephalapathy following renal  dialysis.  

Conclusion 

To date there i s  no good evidence for  a v iral  aet iology for  LCH.  

Theoret ical ly th is  i s  possib i l i ty,  but  there  are  no c lues from the  

clinico pathological picture to suggest a specific type of virus that 

cou ld  be  impl i ca t ed .  I t  i s  p robab ly  inappropr ia te  to  devote  too  

much effort in looking for viral aetiology.  

Cytokine overview Abul Abbas 

There are four functional categories of cytokine. 

I .  M e d i a t o r s  o f  n a t u r a l  i m m u n i t y  

Proinflammatory - TNF 

1L6   
                    IL 1  

Chemokines-  1L8 - mainly granulocytes  

IL12 -  the most  potent  inducer  

of IFNγ production by NK cells 
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2 .  R e g u l a t o r s  o f  l y m p h o c y t e  g r o w t h  a n d  d i f f e r e n t i a t i o n  

T cells especially CD4+ cells IL2  

IL4 

IL10 -  inhibi ts  accessory effect  

of macrophages to T cells. It is 

incorporated by EBV genome ie 

shuts off ant iviral  response.  

T G F β  -  p r o d u c e d  b y  m a n y  

different cell types and reduces 

lymphocyte prol iferat ion.  

IL13  -  produced  by T  cel l s  v ia  

CD28 rather than TCR 

3 .  A c t i v a t o r s  o f  e f f e c t o r  c e l l s  

IFNγ macrophages  

IL5 eosinophils 

TNFβ neutrophils  

4 .  H a e m o p o e t i c  g r o w t h  f a c t o r s  

CSF's 

IL3 

IL7 B cell growth factor  

IL11 megakaryocyte  growth factor  

R e c e n t  a d v a n c e s  i n  c y t o k i n e  b i o l o g y  

1 .  I d e n t i f i c a t i o n  o f  c y t o k i n e  r e c e p t o r  f a m i l i e s  

2 .  P r o d u c t i o n  o f  k n o c k o u t  m i c e  1L2, 1L4, IFNγ, 

IFNγ receptor, IL1O. 

I s s u e s  s t i l l  t o  b e  r e s o l v e d  

1 .  T h e  b i o c h e m i c a l  m e c h a n i s m s  o f  a c t i o n s  o f  c y t o k i n e s .  

2 .  Physiological regulation of cytokines -  different patterns of 

cy tok ine  p roduc t ion  in  d i f f e ren t  i n fec t ions  and  d i f f e r en t  

diseases. 

R o l e  o f  C y t o k i n e s  i n  d i s e a s e  

1 Allergic diseases -  IL4 turns on IgE production by B cel ls .  In  

atopic and non atopic asthma 1L5 appears to be important .  2.

 Autoimmunity in the effector  phase -  IL2 and IFNγ  
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3 .  I n f e c t i o n  -  T N F  an d  I L 1  i n  s e p t i c  sh o c k .  I n  l e p r o s y  t h e   

phenotype of the disease is related to cytokine production. X 

linked SCID - defective mutation in IL2 receptor.  

4 .  Lymphoproli ferat ive disease.  There i s  no hard  evidence yet   

for a role of cytokines in these diseases  

Clinical uses 

Haematopoetic growth factors  

IL1ra  -  use  in  sept ic  shock  

TNF receptor or binding protein in septic shock.  

Cytokines in LCH George Kannorakis 

L e s i o n s  o f  L C H  a r e  c o m p o s e d  o f  a  m i x t u r e  o f  h i s t i o c y t e s ,  

lymphocytes, polymorphs, eosinophils, mast cells and plasma cells.  

Most of these cells are mature cells, cytologically.  

I f  c e l l s  a r e  e x t r a c t e d  f r o m l e s io n s  o f  e os in oph i l i c  g r an u l o ma ,  

grown in v i tro  and the  condit ioned media  used to  s t imulate  bone 

ma r r o w  c e l l s  i n  co l o n y  f o r mi n g  a s s a y ,  t h r e e  d i s t i n c t  t yp e s  o f  

colonies are produced:  

Erythroid, 

Granulocyte/eosinophil  and  

Mixed erythroid and granulocyte colonies.  

In studies in which EPO, GMCSF, IL3 and conditioned media were 

used to  st imulate bone marrow cel ls ,  there was a synergist ic effect  

o f  IL3  and  GMCSF in  p roduc ing  non  e rythroid  co lon ies  and  an t i  

IL3 and anti GMCSF blocked the effect of conditioned media on the 

EPO effect on bone marrow cells.  (Table VI)  

Table VI 
 Erythroid  

colonies 

Non  Erythroid 
colonies 

EPO  27+4  0 

EPO + GMCSF  40+5  33+6 

EPO + IL3  54+4  12+2 

EPO + IL3 + GMCSF  57+6  70+8 

EPO + conditioned 

media 

 51+3  35+5 

EPO + conditioned 

media  +  anti  GMCSF  

 40+4  19+2 

EPO + conditioned 

media + anti IL3 

 23+2  22+4 

PO + conditioned media 

+ anti  GMCSF + anti  IL3  

 25+3  2+1 
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Methods used to identify cytokines in t issue include:  

1.  Reverse transcriptase PCR - can quantitate message - need  

non degraded RNA 

2.  I n  s i t u  h y b r i d i s a t i o n  u s i n g  o l i g o n u c l e o t i d e  p r o b e s  

3.  I m m u n o c y t o c h e m i s t r y  -  b e s t  t o  u s e  i n t a c t  t i s s u e  a s  

separat ion techniques may lead to ar tefacts in cytokine 

repertoire ie activation or switch off of cytokine  production.  

Using in situ hybridisat ion,  the fol lowing cytokines message have 

been detected in lesional t issue from LCH  

I L1 

I L3 

IL4 

GMCSF 

TNFα 

LIF  

High levels 

 

I n  add i t i on  LI F  has  been  de t ec t ed  i n  h igh  l eve l s  a t  t he  p r o t e in  

l eve l  by a  b ioassay  sys tem in  s ix  d i f f e ren t  condi t ioned  media .  

Using in situ hybridisation, IL2, IL5, IL6 and IFNy were not found. 

A weak band for IL6 message was seen on RT -PCR. 

L I F  -  L euka e mia  i nh i b i t o r y  f a c t o r  i s  a  38 - 67  K d  g l y co s y l a t ed  

protein.  The LIF gene consists of 3 exons and 2 introns and mRNA 

is 4.2kb.  Two forms are recognised  

D - Diffusable form 

M - Matrix associated form 

Bioassays for LIF 

1 .  I n c r e a s e  i n  I L 3  c o l o n y  f o r m a t i o n  o f  b l a s t  C F U ' s  

2 .  I n c r e a s e  i n  m e g a k a r y o c y t e  p r o d u c t i o n  

3 .  Suppression of clonogenicity of U937 and HL60 cells in the 

presence of GCSF and GMCSF. 

L I F  s t i m u l a t e s  b o n e  r e m o d e l l i n g  i n  v i t r o  a n d  m a y  m e d i a t e  

hyperca lcaemia in  mal ignancy and  HTLVI in fect ion.  I t  inhib i t s  

l ipoprotein l ipase in vi tro and may act  with TNF i n  the production 

of cachexia. 

I t  ha s  a  s t imu la t i ng  e f fec t  on  acu t e  phase  p r o t e in  syn thes i s  by  

hepatocytes.  
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In the nervous system LIF controls the choice of neurotransmitter 

phenotype made by sympathet ic  neurones in  v i t ro .  

There are many cel lular  sources for  LIF  

Long term bone marrow stromal cel ls  

Thymine epithelial cells  

Alloreactive T cells  
Cult ivated kerat inocytes  

SVK14 cells 
Activated monocytes  

PHA stimulated T cells.  

Comments  Diane Komp 

Dr Komp star ted  the  d iscussion by h ighl ight ing the  need for  age 

s p e c i f i c  c o n t r o l s  f o r  t h e  c lo n a l i t y ,  c y t o k i n e  a n d  t h e  v i r o l o g y  

studies. The severe forms of LCH tend to be restricted to younger 

p a t i e n t s  -  c o u l d  t h i s  b e  r e l a t e d  t o  t h e  w a y  i n  w h i c h  i n f a n t s  

respond to  biological  insul ts  with  cel l  prol i ferat ion and possibly 

c lona l  expans ion  r a ther  than  po lyc lona l  expans ion .  A poss ib l e  

model  to examine this would be hamartomas in infants.  Are these 

clonal? 

C i r c u l a t i n g  c y t o k i n e s  c h a n g e  w i t h  t h e  a g e  o f  t h e  i n f a n t  f r o m  

n e o n a t e  t o  1  y e a r  o l d  a n d  2  y e a r  o l d .  I n f a n t s  h a v e  a  g r e a t e r  

va r i e t y  o f  V β  su b se t s  o f  T  ce l l s  e s pe c i a l l y  i n  t i s su e s .  I n  t he  

neonate,  al l  subsets of Vβ  T cel ls  are  present  but  by 8 days many 

have been dele ted .  

In  a  s tudy of  normal  t i s sue ,  i n f l ammator y  der matoses  and  LCH 

( table  VI) ,  the  pat tern  o f  cytokine expression was s imi lar  in  a l l  

t issue except  that  IL3 was only detected in LCH.  

Table VI 

 
Tissue Site 

CONTROLS 

 Normal skin 

 Inflammatory dermatoses 
Bone marrow trephines 

LCH 

 Bone  

Lung  

Lymph node  

skin  

liver 
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I L 3  s y n e r g i s e s  w i t h  a  n u m b e r  o f  o t h e r  f a c t o r s  t o  i n d u c e  

p ro l i fe ra t i on ,  d i f f e ren t i a t ion  and  chemoat t r ac t ion .  Abul  Abbas  

mad e  t he  co mme n t  t h a t  I L 3  h a s  n o t  be en  de mon s t r a t e d  t o  ha ve  

any di rect  effect  on  growth or  migrat ion but  the  addi t ion of  GM -

CSF and IL3 to CDIa+ cells with lymphocytes leads to proliferation 

of CDIa+ cells. 

Comments  Robin Weiss 

P r o fe s so r  Wei s s  s t a r t e d  b y  ad d r e s s in g  t he  i s s ue  o f  t h e  r o l e  o f  

cytokines in LCH - are cytokines the cause or effect?  

In cultures of cells  from eosinophil ic granuloma of the bone,  cells 

w i l l  p r o l i f e r a t e ,  b u t  i f  p e n i c i l l i n  i s  a d d e d  t o  t h e  c u l t u r e s ,  

proliferation is inhibited. One possible explanation is that bacteria 

present  in the cul tures st imulate cel l  prol iferat ion.  I t  is unlikely,  

however ,  in the long term, that  bacter ial  infect ion wi l l  st imulate  

prolonged cytokine production.  Cytokine production is  gene rally, 

acute and short  l ived.  

LIF expression in LCH could be responsible for  the hepatomegaly 

seen  i n  th i s  d i sease .  L I F  i s  no t  p r oduced  by  t he  L CH ce l l s  bu t  

possibly by circulating lymphocytes and resident Kupffer  cel ls.  

P r o f e s s o r  We i s s  t h e n  p o s e d  t h e  q ue s t i o n  a s  t o  wh e th e r  i t  w a s  

r e a s o n a b l e  t o  c o n s i d e r  t h e  c l i n i c a l  u s e  o f  I L 3  a n d  G M - C S F  

antagonis ts .  Both  these  reagents  are  avai lable  and have been used 

i n  an ima l  s t ud i e s .  I f  t he  L CH ce l l  i s  t he  impor t an t  ce l l  i n  t h i s  

disease,  inhibit ion of cytokine to which these cel ls  are dependant 

would be a rat ional  approach to therapy.  

T he  poss ib l e  r o l e  o f  supe r an t i gen  i n  L CH was  t hen  d i scuss ed .  

Superan t igen i s  a  po tent  s t imulator  o f  T  cel l s  and may s t imula te  

the production of IL3.  Only a very small  percentage of T cel ls  can 

be induced to  produce IL3 -  by using calcium ionophore  and PMA 

this can be achieved but the cells virtually need to be ki lled to get  

them to produce IL3.  

E x p e r i m e n t a l  d a t a  t h a t  w o u l d  b e  a g a i n s t  t h e  p r e s e n c e  o f  

supe r an t i gen  on  C D pos i t i ve  ce l l s  i s  t ha t  F A CS  pu r i f i ed  CD1a  

cel ls  when added to al logeneic T cel l s  give only minor  s t imulat ion 

a t  day 6 .  I f  superan t igen  was  p re sen t ,  a  mass ive  r e sponse  would  

be expected.  
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SESSION V 

C L I N I C A L  A S P E C T S  O F  L A N G E R H A N S  C E L L  

HISTIOCYTOSIS 

Chairman R a p p o r t e u r  
M Nesbit D Komp 

I n t e r i m  r e p o r t  o n  t h e  f i r s t  I n t e r n a t i o n a l  L C H - 1  

Study  Helmut Gadner  

Since the  most  e f fect ive  t reatment  approach for  Langerhans cel l  

h i s t iocytos i s (LCH) has  ye t  to  be  es tab l i shed ,  in  Apr i l  1991  the  

Hist iocyte  Socie ty  s tar ted  the  f i r s t  In ternat ional  s tudy (LCH -1).  

Only newly diagnosed,  previously unt reated pat ients up to the age 

o f  18  year s  wi th  mul t i - sys tem d i sease  and  a  def in i t ive  d iagnos is  

o f  LCH are  cons idered  e l ig ib le  to  be  enrol l ed  in  the  s tudy.  The 

s tudy requirements  include:  

i )  t he  con f i r ma t ion  o f  d i agnos i s  accor d ing  t o  de f ined  

histopathological  cr i ter ia (Hist iocyte  Society,  Lancet  

1987). 

i i )  a uniform patient  strat i fication based on standardised 

diagnost ic  assessments  of  d isease  ex tent  (Hist iocyte 

Society, Med. Ped. Oncol. 1989) and 

i i i )  C e n t r a l  d a t a  c o l l e c t i o n  a n d  r e c o r d i n g .  

The aims of this study were:  

i )  to  prospect ively tes t  the  ro le  of  chemotherapy s tar ted  

as soon as possible after confirmation of diagnosis and  

i i )  to  compare  two di f ferent  t reatment  a rms wi th  respec t  

t o  r e s p o n s e ,  r a t e s  o f  f a i l u r e s  a n d  a s s e s s m e n t  o f  

t h e r a p y  r e l a t e d  t o x i c i t y  a n d / o r  l a t e  s e q u e l a e  i n  a  

randomised way.  

For this purpose, a clear definition of the disease state (active -  AD 

o r  non  ac t i v e  d i s ea s e  -  NA D)  a nd  r e s po n se  c r i t e r i a  hav e  b ee n  

establ ished.  Regular  evaluat ions are performed at  f ixed intervals  

( a f t e r  2 ,  4 ,  an d  8  co u r s e s  o f  t h e r a p y)  A l l  p a t i en t s  w i th  mu l t i -

system disease are  randomly assigned to receive e i ther  etoposide  

( VP - 16 )  ( 150mg/m 2  i . v .  ov e r  2  ho u r s )  g iven  fo r  3  c onsecu t i ve  

days every  3  weeks or  v inb last ine  (6mg/m 2 i . v .  bolus)  weekly for  

a per iod of 24 weeks.  Each drug is  administered as a single agent ,  
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o n l y  i n i t i a l l y  c o m b i n e d  w i t h  o n e  p u l s e  o f  h i g h  d o s e  

methylpredn i so lone  (HDMP)  in  an  a t t empt  to  ach ieve  a  p rompt  

improvement  o f  genera l  symptoms ( i e  fever ,  dyspnea ,  pa in  e tc . )  

T he  ch e mo th e r a p y  p r o t oc o l  wa s  de s ig n ed  t o  d e l i v e r  t r ea t me n t  

prompt ly a f ter  d iagnosi s ,  in  order  to  rapid ly decrease  act iv i ty o f  

t h e  d i s e a s e  r a t h e r  t o  w a i t  f o r  p o s s i b l e  p r o g r e s s i o n ,  t o  r e d u ce  

mor ta l i ty and to  avoid  recurrences,  la te  sequelae  and permanent  

consequences.  

In Europe the clinical trial was opened on April 1st 1991, with the 

G e r m a n / A u s t r i a n ,  I t a l i a n ,  S c a n d i n a v i a n  a n d  B r i t i s h  g r o u p s  

participating. In the United States,  Canada and Australia the study 

s t a r t ed  on  Apr i l  1s t  1992 .  By  S ep tember  1 s t  1993 ,  242  pa t i en t s  

had been regis tered:  

German/Austrian  142 

Italy  4 2 

UK/Ireland 3 3 

Scandinavia 8 

USA/Canada/Austral ia/South America  17 

One  hundred  and  ten  o f  the  r eg i s tered  pa t i ent s  had  mul t i sys tem 

d i s e a s e  a t  d i a g n o s i s  a n d  7 9  ( 3 8  m a l e s ,  4 1  f e m a l e s )  w e r e  

randomised to one of the two treatment  arms (90% with central ly 

con f i r med  d e f i n i t i ve  d i ag no s i s ) .  F o r t y  t h r ee  w er e  a s s i gn ed  t o  

vinblast ine (arm A),  and 36 to VP16 (arm B) .  The median age of 

r a n d o mi s e d  p a t i e n t s  w i t h  mu l t i s y s t e m d i s e a s e  w a s  1 8  mo n t h s  

(range 6  days-14 years 6  months.)  Remarkably,  the  interval  from 

onse t  o f  symptoms  t o  d iagnos i s  had  a  med i an  o f  on ly  3  mon ths  

and  therapy was  s t a r t ed  immedia t e ly  a f t e r  d iagnos i s  (median  8  

days) .  After  a median observat ion t ime of 17 months (range 4 -30 

months)  54 out  of 79 pat ients could be evaluated wi th respect  to  

response after  2 courses (6 weeks of therapy) .  The assignation of  

these chi ldren to  the three response categories was as fol lows:  

  10 progressive disease (AD "worse")  

21 intermediate (AD stable or  mixed response)   

23 bet ter (resolution/NAD or regression of AD)  

There  was a  prevalence of  involvement  of  more  organs wi th  l iver  

and spleen involvement in the group of non responders ("worse").  

Howeve r ,  cons ide r i ng  t he  sma l l  pa t i en t  number s  i t  ha s  no t  ye t  

b e e n  p o s s i b l e  t o  d e t e r m i n e  a  d i s t i n c t i v e  p a t t e r n  o f  o r g a n  

i n v o l v e m e n t  a t  d i a g n o s i s  w h i c h  w i l l  p r e d i c t  t h e  r e s p o n s e  t o  

therapy. 
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I n  c o n t r a s t ,  p a t i e n t s  w h o  d i d  s h o w  a  c l e a r  r e s p o n s e  a f t e r  2  

courses/6  weeks c lear ly be nefi t ed  from the  protocol  therapy.  Out  

o f  2 0  c h i l d r e n ,  i n  w h o m  f u l l  d a t a  w a s  a v a i l a b l e  f o l l o w i n g  

completion of the protocol therapy (24 weeks),  15 had a complete 

resolut ion of symptoms and signs (NAD),  3 were assigned to the 

response category better and 2 were stil l  intermediate active. This 

observat ion  suppor t s  the  v iew t r eatment  o f  LCH should  con t inue 

as  long as  there  i s  some evidence o f  response and no progression 

is visible. 

On  t he  o the r  hand ,  24  ou t  o f  79  pa t i en t s  i nc lude d  i n  t he  s t udy  

w e r e  s w i t c h e d  t o  t h e  a l t e r n a t i v e  t h e r a p y  a r m  a t  d i f f e r e n t  

in terval s ,  according to  the  recommendat ion o f  the  s tudy protocol  

i n  1991 .  Re mar ka b ly ,  i n  4  ch i l d r en  who  had  swi t che d  a f t e r  12  

we ek s  o f  t r e a t me n t  impr o ve me n t  w a s  s ee n  a f t e r  t h e  c han ge  o f  

t h e r a p y .  O n  t h e  o t h e r  h a n d ,  o f  7  p a t i e n t s  w h o  w e r e  s w i t c h e d  

dur ing  the  f i r s t  6  weeks  (2  courses  o f  therapy)  because  o f  non -

r e s p o n s i v e n e s s ,  1  c h i l d  s h o w e d  a n  i n t e r m e d i a t e  r e s p o n s e ,  2  

pa t i ent s  su f fe red f rom progress ive  d i sease  and  4  chi ldren  d ied .  

S tudying the  outcome of  a l l  10  pat ients  categor ised as  worse  af ter  

2  cour se s  o f  t he rapy  i t  became  ev iden t  tha t  6  o f  t hem d i ed  and  

on ly  one  surv ivor  showed  a  c l in ica l  improvement ,  in  the  sense  o f  

a  " be t t e r "  r e sp on s e .  O ve r a l l  10  ch i l d r en  d i ed  b e ca us e  o f  no n -

r e s p o n s i v e n e s s  a n d  d i s e a s e  p r o g r e s s i o n  d u r i n g  t h e  o b s e r v e d  

per iod.  None had achieved a "bet ter"  response af ter  2  courses of  

t h e r a p y  ( 6  o f  t h e m  w e r e  n o n  r e s p o n d e r s  ( " w o r s e " )  a n d  4  

in termedia te  compl ica ted) .  The  in terva l  f rom d iagnos i s  to  dea th  

was median 8  months ( r ange 3 -22 months) .  Al l  were  l ess  than 2  

y e a r s  o l d  ( m e d i a n  1 3  m o n t h s )  a n d  h a d  l i v e r  a n d  s p l e e n  

involvement.  

In  summary  the  p re l iminar y  da ta  shows tha t  wi th  the  t r ea tment  

applied in the LCH 1 study a regression of the disease within 6 -12 

weeks (2  to  4  courses)  can be  expected in  approximately 50% of  

pa t i en t s .  T he  speed  o f  i n i t i a l  r e sponse  seems  t o  be  dec i s i ve  in  

p r og no s i s ,  a s  t ho s e  p a t i en t s  wh o  d i d  no t  r e s pon d  t o  t r ea t men t  

dur ing  the  f i r s t  6  weeks  o f  t her apy  fa r ed  wor se  t han  those  tha t  

d id .  In  the  mo st  s evere ly  i l l  ch i ld ren  under  2  year s  w i th  mul t i -

system disease  with mult iple organs involved including l iver  and 

spleen even the switch to the al ternat ive therapy arm (or  to other 

s a l v a g e  c h e m o t h e r a p y )  a f t e r  a n  i n i t i a l  n o n - r e s p o n s e  d i d  n o t  

posi t ively influence the outcome. This course seemed independent  

of which treatment  arm these pat ients  were receiving.  However ,  i f  

t he  sw i t ch  occu r r ed  l a t e r ,  some  pa t i en t s  c l ea r l y  bene f i t ed  f r om 

the change of therapy.  
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The analysis of LCH-1 data reveals that  a small  group of  pat ients 

with a high r isk of  a poor  outcome can be identified very ear ly in 

thei r  course ,  a f ter  only 6  weeks o f  t r eatment .  Thi s  group inc ludes 

a  s u b s e t  o f  p a t i e n t s  s u f f e r i n g  a  f o r m  o f  d i s e a s e  w i t h  a n  8 0 %  

p r o b a b i l i t y  o f  e a r l y  d e a t h ,  d e s p i t e  o t h e r  c h e m o t h e r a p e u t i c  

a p p r o a c h e s .  F o r  t h e s e  p a t i e n t s  t h e  H i s t i o c y t e  S o c i e t y  h a s  

e s t ab l i shed  a  S a lvage  T he r apy  Gr oup  t o  p r opose  expe r imen t a l  

t he r ap eu t i c  ap p r o ac he s ,  r a t he r  t h an  con t i n u i ng  t he  a ppa r en t l y  

unsuccessful  chemotherapeutic re gimens used to date .  

This treatment is described in detail in the LCH -1-S protocol of the 

Histiocyte Society and comprises the option of high dose immuno -

suppress ive  therapy or  a l l ogene ic  bone  mar row t r ansp lan ta t ion .  

The protocol is considered a continuation of the systemic study of 

LCH by the Hist iocyte Society and i t s  members,  and wi l l  be open 

on l y  fo r  t ho s e  p a t i en t s  w ho  ha ve  b ee n  a c t i ve l y  t r e a t ed  on  t he  

LCH-1 protocol. 

These  ach ievement  r epresent  va luab le  p rogress  i n  the  e f fo r t s  to  

find the optimal  t reatment  for  LCH and were only made possib le  

through the frui t fu l  In ternat ional  co -operat ion wi th in the LCH-1 

s t u d y  g r o u p .  H o we v e r ,  a  l o t  r e ma i n s  t o  b e  d o n e  t o  a n s w e r  a l l  

q u e s t i o n s  o f  t h e  o n - g o i n g  L C H - 1  s t u d y ,  w h i c h  r e q u i r e s  t h e  

enrolment  of  many more pat ients .  

Ch e mot h erap y:  P os s i b l e  f u tu re  d i rec t i on s  

Maurice Slevin 

In  LCH,  t r ea tment  o f  a  pat i ent  tha t  has  had  no  act ive  t r eatment  

before generally gives better results.  If a patient had been heavily 

t reated  wi th  chemotherapy before ,  the  response i s  poorer .  

The problems wi th  treat ing LCH are  enumerated below:  

1 )  Few ce l l s  are  cyc l ing  

2 )  LCH i s  no t  t ru ly  mal ignan t  

3 )  S p o n t a n e o u s  r e m i s s i o n s  a r e  c o m m o n  

4)  Mor ta l i t y  t en ds  t o  be  l o w  

5)  Responses to single agent  and combination chemotherapy 

are similar  

L C H  b e a r s  s o m e  s i m i l a r i t i e s  w i t h  l o w  g r a d e  n o n - H o d g k i n ' s  

l y m p h o m a  a n d  c h r o n i c  l e u k a e m i a s  i n  t h a t  t h e y  a r e  

chemosensi t ive ,  d iff icul t  to  cure ,  several  remissions are  possib le  

and they are s low to develop resis tance.  As a  broad pr inciple,  the  
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more  the  ce l l  resembles  the  normal  counterpar t ,  the  l ess  l ikely  i s  

i t  that  a cure will  be achievable.  

The broad principles for chemotherapy in LCH are:  

1 )  S i n g l e  a g e n t  

2 )  D r u g  w i t h o u t  l o n g  t e r m  s e q u e l a e  

3 )  P r o l o n g e d  l o w  d o s e  a d m i n i s t r a t i o n  

4 )  Or al  i f  poss ib le  

Drugs used in  LCH 

VINBLASTINE 

Weekly in t ravenously  

Well tolerated in conventional doses 

60-70% response ra tes  

MERCAPTOPURINE 

Active in ALL, AML, CML, NHL 

Chronic oral dosing 

Low toxicity 

In a s tudy of  vinblast ine and 6 mercaptopurine  by Lahey in 1975,  

the fol lowing results  were achieved (Table VII)  

T a b l e  V I I   
AGENT RESPONSE COMPLETE  

REMISSION 

V i n b l a s t i n e  60% 32% 

Vinblastine + 
prednisolone  

60  % 3 1  %  

6MP +  

P r e d n i s o l o n e  

44% 22% 

 

Non-responders  to  the  pr imary l ine  o f  therapy were  unl ike ly  to  

respond to the cross -over  regime.  

METHOTREXATE 

Activity in a wide range of haematological and solid 

t umour s  

Chronic oral dosage may lead to cirrhosis  

Long term oral  weekly doses  
Penetration into the CNS 
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VP16 or ETOPOSIDE 

TABLE VIII gives the current data on VP16 in LCH. 

T a b l e  V I I  

 

Patient  

numbers 

P r e v i o u s   

treatment  

Response to 
V P 1 6  

R e f e r e n c e  

1 8 1 8 83% (67%CR) Cancer 1988 

1 0 6  90% MPO 1989 

6  0  84%CR MPO 1991 

1 0 5  100 % AJCO 1992 

1 7 1 7 82%CR MPO 1993  

V P 1 6  h a s  b e e n  a s s o c i a t e d  w i t h  t h e  d e v e l o p m e n t  o f  A C L L .  I n  

children treated for  ALL with VP16,  the risk of ANLL is about 6%. 

In smal l  cel l  lung cancer  t reated with  VP16 as a single  agent ,  no  

pa t i e n t s  h av e  d ev e lo pe d  t h i s  s e co n d  ma l ig na nc y .  I n  ge r m c e l l  

t umour s  t r ea t ed  w i th  combina t i on  o f  b l eo myc in ,  VP 1 6  and  c i s  

platinum, the risk of ANLL is about 4%.  

The risk of ANLL is increased after a total dose of 2g/m 2 of VP16.  

V P 1 6  h a s  a  p ha s e  s p e c i f i c  c y t o t o x i c  a c t i o n  an d  r e s po ns e s  a r e  

schedule  dependant  in  both  in v i tro  tests  and animal  s tudies .  

In  a  s tudy of  smal l  ce l l  lung cancer  wi th  no previous t r eatment ,  

VP16 was used as a  single agent  in two regimes:  

A )  A  o n e  d a y  d o s e  o f  5 0 0 mg / m 2  a s  a  2 4  h o u r  i n f u s i o n  

B )  F iv e  2  h ou r l y  i n fu s i on s  o f  100 mg/ m 2 .  

Results of this study are given in Table IX 

Table IX  

 

Schedule A B 

Number 2 0 1 9 

Response 2 (10%) 16 (84%) 

CR 0 1 (5%) 

Overall  response 10% 89% 

Median duration - 4.5 m 

Median survival (giving 

conventional 

chemotherapy after 
f a i l u r e  o f  A  o r  B  

6.3m 1 0 m 
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I f  V P 1 6  i s  g i v e n  o r a l l y ,  t h e r e  i s  e n o r m o u s  v a r i a b i l i t y  i n  

bioavailabi l i ty which i s  unpredic table.  In travenous infusion wi l l  

achieve bet ter  and more consistent  levels of the drug.  

HYDROXYUREA 

Wide range of activity in haematological and solid 

t umour s  

Oral  long term treatment  

Well  tolerated  
Good CNS penetration 

FL UDARABINE 

Fluorinated analogue of ARA A 

Activity in CLL and low grade NHL 

Mild toxicity 

CYCLOSPORIN A 

C y c l o s p o r i n  h a s  b e e n  t r i e d  b o t h  a s  a  s i n g l e  a g e n t  a n d  w i t h  

p r ed n i so lo ne  o r  v inb l a s t i ne .  I n  on e  t r i a l  o f  1 8  pa t i e n t s ,  2  h ad  

single system bone disease,  one had single system CNS disease and 

15 had mult i system disease .  Age range was 1 month to 52 years .  

P a t i e n t s  w e r e  t r e a t e d  w i t h  C y c l o s p o r i n  a s  a  s i n g l e  a g e n t  a t  

6mg/kg twice  dai ly.  6  pat ients  d ied,  2 were  s table  but  s t i l l  ac t ive ,  

5  improved and 2  were  too ear ly to  evaluate .  

In a second study of 11 patients,  4 had limited disease with single 

s y s t e m  b o n e  o r  b o n e  a n d  s k i n  i n v o l v e m e n t  a n d  7  h a d  

mul t i system disease.  The age range was 49 days to 14 years .  The  

d o s e  o f  C y c l o s p o r i n  w a s  5  t o  1 2  m g / k g  t w i c e  d a i l y  w i t h  

p r e d n i s o l o n e  o r  v i n b l a s t i n e .  6  p a t i e n t s  d i e d ,  t h r e e  f a i l e d  t o  

respond,  two improved.  

S u m m a r y  

I t  i s  un l i ke ly  tha t  pa t i en t  w i th  L CH wi l l  be  cur ed  wi th  cu r ren t  

cytotoxic drugs.  

The drugs to t ry are :  

Etoposide -  prolonged schedules  

Methotrexate 

Hydroxyurea 

Fluarabine 
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Progress  and problems in gene therapy  
Malcolm Brenner 

Only 2% of  a l l  d i seases  are  genet ic  but  many other  d i seases  are  

influenced by gene abnormalities.  If LCH is a clonal disease, gene 

therapy may be indicated.  I f  only a minor  populat ion of pat ients  

r e p r e s e n t s  a  c l o na l  d i s e a s e ,  g e n e  ma r k i n g  c o u l d  i de n t i f y  t h i s  

p o p u l a t i o n  w h o  c o u l d  b e  t r e a t e d  m o r e  a g g r e s s i v e l y  w i t h  

chemotherapy or  bone marrow t ransplanta t ion.  

The applicat ions for  gene therapy are:  

1 )  A s  a  d r u g  d e l i v e r y  s y s t e m  

2 )  T o modi fy  ce l l  behav iour  

3 )  T o  g i ve  n ew  fu nc t i on  t o  t h e  ce l l s  

4 )  T o  r e p l ac e  de f ec t i ve  ge ne  fu nc t i o n  

5 )  F o r  g e n e  m a r k i n g  

The ideal  features for  gene therapy are :  

1 )  Hig h  e f f i c i e nc y  o f  i n s e r t i on  

2 )  I n s e r t i on  i n to  a  s p ec i f i c  c e l l  t ype  

3 )  I n ser t ion  in to  a  spec i f i c  s i t e  on  t he  ch romosome  

4 )  A p p r o p r i a t e  r e g u l a t i o n  

5 )  I n  v ivo  a c t i ng  v ec to r  

Delivery systems that  can be u sed are:  

1 )  P h ys i c a l  me t h o d s  i n c l u d i n g :  

Electroporat ion -  this technique is  mainly used in vi tro 

in  the  laboratory rather  than in  v ivo  

Liposomes 

2 )  V i r a l  v e c t o r s :  

Retrovi ruses which lead to permanent  integrat ion in to  

the host  cel l  

Adenovirus as used in cystic fibrosis - these do not 

integrate and die with the cel l  

Adeno-assoc ia t ed  v i ruses  -  the  wi ld  t ype  v i ru s  

integrates into specific sites but in current vectors site 

speci fic binding si tes are removed  
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1 8  p a t i e n t s  w e r e  e v a l u a t a b l e  a n d  o f  t h e s e  t h e r e  w e r e  1 6  

successful  engraftments.  

To date, gene therapy has been of low efficiency and no regulation 

has been possible.  

RETROVIRAL VECTORS 

The retroviral vector used is usually a modified form of the mouse 

Malony leukaemia vi rus .  The vira l  gene i s  removed,  re ta in ing the 

5 '  and 3 '  LTR and the  gene o f  in teres t  i s  inser ted  wi th  o r  wi thou t  

an  in te rna l  p romote r .  T he  cons t r uc t  i s  p r oduced  i n  a  packag ing  

cell  l ine so that once in the host cell , no free retrovirus is p resent. 

Exclusion of contaminating retrovirus is of major importance, as in 

mon ke y  s t ud i e s  w he r e  h ig h  t i t r e  v i r u s  i n  pa ck ag ing  ce l l  l i n e s  

contaminated  wi th  re t rovi rus  i s  g iven,  thymomas  develop in  the  

monkeys containing wild type retrovirus.  

GENE MARKING 

Relapse of disease fol lowing autologous bone marrow graft ing may 

be due to  res idual  d isease  in  the  pat ient  or  in  the  bone marrow.  

Marrow can be purged of residual  disease using pharmacological,  

immunological or physicochemical techniques but i t  is difficul t  to 

s h o w  t h a t  t h e y  a r e  e f f e c t i v e .  G e n e  ma r k i n g  i s  o n e  m e t h o d  o f  

monitor ing residual  disease.  

The advantages of gene marking are:  

1 )  A l l  p r o g e n y  c o n t a i n  t h e  m a r k e r  

2 )  There is  no di lut ional  effect ,  ie .  the retrovirus is  integrated 

into the cel l  genome and as  the  cel l  divides ,  the marker  is  

passed onto all  progeny.  

3 )  N o  t r a n s f e r  t o  o t h e r  c e l l s  

Normal cel ls  can a lso be marked giving general  information about  

the  speed of  recovery of  the  bone marrow and charac ter is t ics  o f  

engraf tment .  

Gene marker  protocols  

21  pat ients  entered:  

12 - AML 

8 -  Neuroblastomas  
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Gene marking did not  damage or  prevent  engraftment  of the cel ls .  

The  gene  marker  was  de tec tab l e  fo r  more  than  2  year s  o f  fo l low 

up  and  was  p resen t  in  e ryth ro id  and  myelo id  ce l l s  and  T  and  B 

cells. 

Gene  mar k ing  can  be  u sed  to  de t e r mine  whe ther  r e l apse  was  due  

to  res idual  d isease  ion bone marrow graf ts  using a  co -expressed 

marker for the malignant cells, eg. chromosomal translocation 8:21 

which produces the  ETO transcript  to see i f  AML cel ls  are marke d 

or not.  The use of marking can also be used to test the efficacy of 

purging of bone marrow.  

CYTOKINE GENE TRANSFER 

Cytokine gene t ransfer  can theoret i ca l ly be  used  in  the  t reatment  

o f  t umour s  b y  i nc r eas ing  t he  immu nogen i c i t y  o f  t u mour  ce l l s .  

Fai lure  of  the  body to  a t tack tumour  cel l s  may be due to  lack of 

tumour specific antigens or  insufficient  immune activat ion.  

Benefi ts  of immune act ivat ion in neuroblastoma:  

1) Cells are derived from neurectodermal tissue which is not 

found in chi ldren  

2) S p o n t a n e o u s  r e m i s s i o n s  a r e  d o c u m e n t e d  

3) S e n s i t i v e  t o  i m m u n e  s y s t e m  e f f e c t o r s  

One  pro toco l  would  be  to  modi fy  the  vec tor  t o  inc lude  the  1L2  

g e n e .  I n  v i t r o  s t u d i e s  h a v e  d e m o n s t r a t e d  t h a t  t r a n s f e c t e d  

neur ob la s toma  ce l l s  a r e  su r rounded  by  au to logous  l ymphocyt e s  

and the  cel l s  are  then dest royed.  A s imi lar  effect  can be  achieved 

by adding exogenous IL2.  

I n  pa t i en t s ,  au to logous  t r ans fec t ed  t umour  ce l l s  we r e  i n j ec t ed  

su bc u t an eou s l y  on  da y  1  a nd  8  a nd  b io ps i e s  t ak en  a t  da y  8  and  

22 respect ively.  Biopsies were  subjecte d to immunohistochemical  

a n d  P C R  b a s e d  a na l y s i s  a n d  a  T  c e l l  i n f i l t r a t e  w i t h  n o  v i a b l e  

tumour cel l s  was detected.  

In  LCH,  no  gene  t herapy i s  poss ib le  un t i l  the  defec t  in  LCH i s  

found. However,  there are 4 possibilit ies:  

1 )  I f  a  c l o n a l  d i s e a s e  -  r e p l a c e  t h e  m a r r o w  l e s i o n  

2 )  M o d i f y  L C  u s i n g  i m m u n o t h e r a p y  

3 )  M o d i f y  e f f e c t o r  c e l l s  

4 )  M a r k e r s  i n  b o n e  m a r r o w  t r a n s p l a n t a t i o n  



35 
 

Antibody Therapy - a Case Report  Kara Kelley 

41 

LCH cells express the CD1a glycoprotein that can be identified by a 

nu mber  o f  mon oc lon a l  a n t i bod i e s .  CD 1a  h a s  a  v e r y  r e s t r i c t e d  

d i s t r i b u t i o n  i n  t h e  h u m a n  b o d y  b e i n g  e x p r e s s e d  o n l y  b y  

Langerhans cel l s  and cor t ical  thymocytes .  I t  thus  represent s  the  

ideal  target  for  antibody directed therapy.  Antibodies against  this 

molecule  would potential ly knock out LCH cel ls,  Langerhans cells 

a n d  c o r t i c a l  t h y m o c y t e s  b u t  L a n g e r h a n s  c e l l s  a n d  c o r t i c a l  

thymocytes could repopulate from CD1a negative precursor  cel ls .  

We have  access  to  the  monoclona l  an t ibody NA1/34  which  was  

p roduced  by Pro f  A  McMichae l  a t  t he  John  Radc l i f fe  Hosp i ta l ,  

Oxford .  Th is  has  been  produced  in  mi l l ig ram amounts ,  pur i f i ed  

and endotoxin treated and tested at  the Imperial  Cancer  Research 

Fund. 

K L  w a s  a  1 6  m o n t h  o l d  g i r l  d i a g n o s e d  a t  1 3  m o n t h s  w i t h  

mul t i system,  b iopsy proven ,  LCH.  The d isease  was progressive ,  

despite high dose corticosteroids and etoposide. At the time of the 

study,  the  pat ient  had gross hepatosplenomegaly with  evidence of  

l i ve r  dys func t i on  -  hypoa lbu minae mia ,  p r o longed  p r o th r ombin  

and  par t i a l  th romboplas t in  t ime .  The pa t i en t  had  a  hypoce i lu lar  

bon e  mar r ow  a nd  wa s  t r a n s fu s i on  d ep end an t  f o r  r ed  ce l l s  and  

p l a t e l e t s .  S k e l e t a l  s u r v e y  s h o w e d  a  s i n g l e  l y t i c  l e s i o n  i n  t h e  

occiput. 

N A 1 / 3 4  w a s  l a b e l l e d  w i t h  1 1 1 I n  u s i n g  d i e t h y l e n e t r i a m i n e  

pentaacet ic  acid ,  a t  1mg ant ibody/37 MBq of  i sotope.  100µ.g  of 

NA1/34  was  f i r s t  admin i s t e r ed  i n t r ade r ma l l y  t o  t e s t  f o r  t ype  I  

hypersensi tivity.  As no react ion was observed over  the next  hour , 

0 . 5 m g  o f  r a d i o l a b e l l e d  a n t i b o d y  w a s  a d m i n i s t e r e d  b y  s l o w  

in t r avenous  in fu s ion .  Whole  body  images  were  ob ta ined  a t  1 ,  4 ,  

24  and 48 hours  using the  gamma camera .  At  48 hours ,  the  labe l  

w a s  l o c a l i s e d  t o  t h e  o c c i p u t  -  a  s i t e  o f  k n o w n  b o n e  d i s e a s e  -

spleen,  l iver  and bone marrow.  

T he  p a t i en t  wa s  t hen  t r e a t e d  w i th  i nc r ea s i ng  d o se s  ( 6 ,  18  and  

18mg) of unlabelled antibody by intravenous infusion over  30 -60 

mins  on  a l t e rna te  days .  F o l lowing  t h i s  an t i body  t r ea tmen t ,  t he  

pa t i en t  was  sub jec t ive ly  be t t e r  bu t  t he  l ive r  and  sp l een  d id  no t  

change in  s ize  and the  pat ient  remained t ransfusion dependant .  

Localisation of the antibody as demonstrated on the HI In scans is  

encou ragin g  as  th i s  does  show tha t  the  an t ibody wi l l  l oca l i s e  in 

vivo to  s i t es  o f  known d i sease  ac t iv i t y .  The  sub jec t i ve  r esponse  
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seen following antibody therapy is difficult  to interpret as LCH is 

k n o w n  t o  h a v e  a  f l u c t u a t i n g  c l i n i c a l  c o u r s e  a n d  i t  w o u l d  b e  

d i f f i c u l t  t o  p r o v e  t h a t  t h e  i m p r o v e m e n t  s e e n  w a s  d u e  t o  t h e  

an t ibody therapy.  The  resu l t s  do ,  however ,  sugges t  that  fu r ther  

s tudies  in  more  pa t ient s  are  warran ted to  proper ly  evaluate  th is  

modal i ty of  t reatment .  

A research project  is  presently underway in Tony Chu's laboratory 

to  p roduce  s ing l e  cha in  an t ibod ie s  fo r  NA1/34 .  These  wi l l  have  

the advantages of more rapid penetrat ion of  the agent  through the 

tissues, lack of non-specific Fc binding to phagocytic mononuclear 

ce l l s  and  reduced  immunogenic i ty .  Linkage  of  such  reagen t s  to  

radioisotopes or poisons could provide potential agents for salvage 

therapy in LCH. 

FINAL SUMMING UP Robin Weiss, Blaise Favara,  
Peter Beverley, Abul 

Abbas 

A major  problem wi th  r esearch  in to  th i s  d i sease  was  h ighl ighted 

as  d i f f i cu l t y  in  ob ta in ing  mate r ia l  f rom c l in ic i ans ,  pa r t i cu la r l y  

f r e s h  t i s s u e  t h a t  c o u l d  b e  u s e d  f o r  c l o n a l i t y  a n d  k a r y o t y p i c  

s t ud i e s .  I t  was  agr eed  t ha t  p r o toco l s  need  t o  be  wr i t t en  up  fo r  

t i s s u e  c o l l e c t i o n  a n d  h a n d l i n g .  T h e s e  p r o t o c o l s  s h o u l d  b e  

p resen t ed  to  the  His t iocyte  Soc ie ty  to  ga in  as  much  suppor t  a s  

possible from clinicians dealing with patients.  

T h e  c l o n a l i t y  s t u d i e s  h a v e  r a i s e d  t h e  i s s u e  t h a t  L C H  m a y  

represent a malignancy, at least in par t of the spectrum of disease 

recognised as  LCH.  Would th is  a l ter  the  way in  which c l in ic ians 

t reat  pat ients  wi th LCH? Mark Nesbi t  sa id  yes ,  a l though opinion 

was divided amongst  other  par t icipants.  

Further  s tudies are  needed to determine whether  clonal  LCH cel ls  

are react ive or  t ruly malignant .  Karyotypic studies were suggested 

as one way of achieving this.  

Scientific studies that  were given high prior ity were:  

1)  Clonality in different  manifestations of the disease -  single 

organ, polyostotic bone disease, multisystem disease. Could 

clonality be used as a prognostic index?  

2)  C y t o g e n e t i c s  -  i s  t h e  c l o n a l  L C  m a l i g n a n t ?  
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3) Biology of the LCH lesion -  how does LCH tissue behave in 

culture 

4) Other cells in the lesion - could cells such as the vβ T cell be 

dr iving the disease?  

5) T r i g g e r  f o r  t h e  d i s e a s e  -  c o u l d  L C H  b e  t h e  r e s u l t  o f  

superantigen stimulation related to a pe r s i s t en t   

v i r u s /bac t e r i um?  

O n l y  w i t h  c o n t i n u e d  c o - o p e r a t i o n  b e t w e e n  t h e  c l i n i c i a n  a n d  

s c i e n t i s t  w i t h  f o r u m s  s u c h  a s  t h e  N i k o l a s  S y m p o s i a  a n d  t h e  

H i s t i o c y t e  S o c i e t y  c a n  w e  m a i n t a i n  t h e  m o m e n t u m  w e  h a v e  

already achieved in  this disease.  


