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ABSTRACT

O ver 100 instances o f acute leukem ia have b een  reported  in  the course of 
H odgkin’s disease. T he type o f leukem ia alm ost always is nonlym pho- 
blastic. O nly five w ell docum ented  cases of acute lym phoblastic leukem ia 
(ALL) have b een  found by us in the  w orld literature. O ne case w ho d e
veloped  ALL six years after in tensive radiotherapy for H odgkin’s d isease is 
h erew ith  reported . T he p atien t responded  to trea tm ent w ith  P redisone, 
V incristine and  in trathecal m ethotrexate and m ain tained  a com plete rem is
sion on 6-m ercaptopurine for n ine  m onths. W hen last seen, the bone m arrow 
revealed  a m ild increase in  blasts indicative o f an early  relapse.

The incidence o f second m alignancy 
develop ing  in  the  course of H odgkin’s 
disease (HD) has b een  repo rted  from 1.6 
to 2.2 percen t.1,13,14 Acute non-lym pho- 
blastic leukem ias (ANLL) are am ong the 
com m onest second tum ors.2,14 T here  is 
som e c o n tro v e rsy  in  th e  l i te r a tu re  
w h e th e r acute lym phoblastic  leukem ia 
(ALL) occurs in the  course o f H odgkin’s 
disease .2 A report is p resen ted  here  o f a 35 
year old  p a tien t who developed  ALL six 
years after in tensive radiotherapy for HD.

Case Report

H. F ., a 35 year old  w hite  m ale was in 
good hea lth  until six years ago w hen he 
no ted  a small lum p in the righ t anterior
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cervical area. H e was trea ted  in itially  w ith 
p e n ic il l in  b u t h ad  no s ig n ific an t im 
provem ent. An excisional node biopsy 
w as p e r fo rm e d  a n d  a d ia g n o s is  o f  
H odgkin’s disease, m ixed cellularity , was 
m ade. T h e  genera l a rch itec tu re  o f the  
lym ph node was partially  effaced, though 
several germ inal centers w ere still p res
ent. Most of the  node consisted  o f sheets 
of lym phocytes w ith  in terspersed  plasm a 
cells, eosinophils and histiocytes. Several 
atypical histiocytes and  R eed-Sternberg  
cells w ere iden tified  (figure 1). T he pa
tien t underw en t exploratory laparotomy, 
splenectom y, open  liver biopsy, m ultiple 
intraabdom inal node b iopsies and bone 
m arrow  biopsy . No o th e r ev id en ce  o f 
H odgkin’s d isease was found and the pa
tien t was classified as clinical stage 1-A. 
All blood stud ies w ere unrem arkable. Ex
ternal cobalt radiation therapy  delivered
4,000 rads u tiliz ing  the m antel technique.
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T he patien t was followed for six years 
and had been  asymptomatic and in remis
sion until June, 1977 w hen he becam e 
anemic. At this time the patient no ted  the 
onset of left flank pain and fever. On ad
mission to High Plains Baptist Hospital, 
the pa tien t was found to have a w hite  
blood cell count of 16,300 with 1 percen t 
bands, 11 percen t segm ented  neutrophils,
21 percen t lymphocytes, 1 percen t mono
cytes and 66 percen t  blasts. Hemoglobin  
was 7.9 g, hematocrit was 22 and platelets 
w e re  w i th in  n o rm a l  l im its .  P h y s ic a l  
examination show ed  no lym phadenop- 
a th y  or h e p a to m e g a ly .  N u m e ro u s  
lymphoblasts and prolymphocytes were 
p re sen t  in the  p er ip h e ra l  blood. Bone 
marrow aspirate show ed a marked prolif
eration of lymphocytic precursors. M ega
karyocytes w ere  adequate. A diagnosis of 
acute lymphoblastic leukem ia was made 
(figure 2).

Shortly thereafter, the pat ien t  was re 
ferred to The M ethodist Hospital in H ous
ton. R ep ea t  b o n e  m arrow  b io p sy  was 
hypercellu lar (95 percent) with approxi
mately 67 percen t of the population con
sisting of peroxidase and Sudan black B 
negative blasts. PAS stain showed an oc
casional blast with coarse PAS positive 
g ra n u le s .  T h e  m o rp h o lo g y  an d  c y to 
c h e m is try  co n f irm ed  th e  d iagnosis  of  
acute lym phoblastic leukemia.

T he patient was given chem otherapy  
with Vincristine and prednisone for one 
m o n th .  H e  a lso  r e c e iv e d  in t ra th e c a l  
methotrexate. On 7/18/77, the bone mar
row and  peripheral blood showed no in 
crease in blasts. T he pa t ien t  was felt to be 
in com plete remission. He was started on 
m a in t e n a n c e  c h e m o th e r a p y  w i th  
6 -m ercaptopurine and  was again given 
intrathecal methotrexate. On discharge, 
the prednisone was tapered  and the pa
t ien t  was su b seq u en tly  m ain ta ined  on 
6-mercaptopurine.

C om ple te  blood counts were m ade at 
w eek ly  in terva ls— the  p a t ien t  was fol
low ed  by a hem ato log is t  w ith  w eek ly
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F ig u r e  1. Lym ph node biopsy. N orm al ar
chitecture replaced by sheets of lymphocytes, atypi
cal histiocytes, eosinophils and Reed-Sternbergcell. 
(H&E x 500).

C BC ’s. T he  patien t was readm itted  to our 
hospital on 9/6/77 because of weakness

F ig u r e  2. Lymphoblasts in bone marrow aspi
rate. (Wrights stain X 1250).
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and w e ig h t loss. A dm ission laboratory  
data show ed a hem atocrit o f 31, w hite 
b lo o d  cells (W BC) 3,000 an d  450,000 
p la te le ts . Bone m arrow  asp ira tion  and 
b iopsy  sh o w ed  a h y p erp la s tic  m arrow  
w ithout any increase in blasts, and  the 
pa tien t was felt to be still in rem ission. H e 
was again  d isc h a rg e d  on 6 -m ercap to - 
purine.

T he p a tien t was again seen  on 1/3/78 
w ithout com plaints and  w ith  a hem oglo
b in  of 16, hem atocrit of 45, WBC of 6400 
w ith  no blasts and p latelets o f351,000. H e 
w as n o te d  to  h av e  no p ro g re s s iv e  
adenopathy or hepatosplenom egaly . T he 
p a t ie n t  was a d m it te d  on  1 2 /5 /7 8  to  
evaluate the state of his leukem ia. His 
CBC show ed a hem atocrit o f 41, WBC 
5,300 w ith  norm al differential, adequate 
p latelets and no blasts. T he bone m arrow 
rev ea led  an o rd erly  m yelopo iesis  and  
erythropoiesis. N ine p ercen t b last forms 
w ere  n o ted  w h ich  co u ld  re p re se n t an  
ea rly  re la p se . T h e  p a t ie n t  w as g iv en  
cytoxan 1000 m g intravenously  and was 
p laced  on 4 m g of D ecadron tw ice a day 
for 28 days. H e was advised  to continue 
cytoxan at m onthly intervals and to report 
to our hospital after th ree m onths.

D iscussion

More than  100 instances of H odgkin’s 
disease and acute leukem ia have b een  re
ported  in the w orld lite ra tu re .2' 4,15 In  the 
majority o f patien ts the type o f leukem ia is

T A B L E  I

Cytochemical Staining of Blasts in Acute Leukemia
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ANLL. O nly five repo rted  cases o f acute 
lym phoblastic leukem ia occurring in the 
course of H odgkin’s disease w ere found 
by us.3,7,8,9,10 In  rep o rted  cases w here 
ALL occurred  sim ultaneously  w ith  H D  
and the  cases w h ere  a diagnosis of Stem 
cell leukem ia was m ade are not included  
in the  p resen t study.

B loom field and  B running2 in a critical 
rev iew  o f E ng lish  literature reported  17 
cases o f ANLL. T he instances of ALL fol
low ing H odgkin’s d isease, in th e ir  op in
ion, w ere poorly docum ented  and  they  
q u es tio n ed  if  ALL ev e r occurs in  the 
course o f H D .2 Both H D  and ALL may, at 
tim es, p resen t a diagnostic challenge. H D  
m ay be d iff ic u lt to  d iffe re n tia te  from  
non-H odgkin’s lym phom a (NHL), since 
R eed-S tem berg  cells have b een  seen in 
lym ph nodes and  bone m arrow from pa
tien ts w ith  N H L .6’12' 17,18 M oreover, N H L 
f re q u e n tly  p e r ip h e ra l iz e s  in to  ac u te  
lym phoblastic leukem ia. Thus, in  all in 
stances o f ALL follow ing H D , the diag
nosis o f H D  should  be review ed.

L ikew ise, it is often difficult to differ
en tia te  ALL from ANLL by light m icros
co p y  a lo n e  a n d  a n c il la ry  d ia g n o s tic  
studies are necessary  in such cases. Cyto
chem ical stains m ay provide som e h e lp .16 
In  tab le  I are d ep ic ted  the  differential 
staining characteristics o f blasts in  acute 
leukem ias. Typically , the lym phoblasts 
a re  p e ro x id a s e , S u d an  b la c k  B an d  
n a p h th o l A S-D  c h lo ra c e ta te  e s te ra s e  
nega tive . N ap h th y l ace ta te  es te rase  is 
usually negative b u t may, rarely, give a 
faint positive stain. PAS stain is perhaps 
the m ost characteristic . In  m ost cases of 
ALL, at least a few  lym phoblasts show a 
PAS positive (block) cytoplasm ic staining.

T erm inal deoxynucleotidyl transferase 
(Tdt) levels are som etim es of great value. 
This enzym e catalyzes the polym erization 
o f deoxyribonucleotides on the hydroxyl 
ends o f oligo or poly deoxyribonucleo
tides in the absence o f a DNA tem plate. 
H igh levels o f T d t have b een  reported  in 
the cells of som e patien ts w ith  ALL. H igh
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TABLE I I

1 0 3

Interval
Case
NO. Reference

Sex & Age 
at Onset of HD

Histologic 
Type of HD Therapy

from HD 
to ALL

from ALL 
to Death

1 9 F 18 years Mixed cellularity Radiotherapy 2 years 3 months
2 8 M 57 years Not given Radiotherapy 8 years Not given
3 10 Not given Not given Radiotherapy & 

chemotherapy
6 years Not given

4 3 F 34 years Mixed cellularity Radiotherapy & 
chemotherapy

years 6 weeks

5 7 M 3 years Mixed cellularity Chemotherapy 62$ years 5 months
6 Present report M  29 years Mixed cellularity Radiotherapy 6 years 6 months 

(living)

levels are found in thym us b u t very low 
levels are seen  in norm al m arrow  and  in 
o th er leukem ias.11

R osner and G runw ald15 rev iew ed  four 
cases of ALL follow ing H odgkin’s d is
ease. F alkson7 reported  one case, and  our 
case is added  to the  list. In  tab le  II are 
sum m arized the  salien t points of th ese  six 
cases. T here  are th ree  m ales, tw o fem ales 
and, in one case, sex is no t stated. T he 
m ean age is 30 years w ith  a range from 
th ree to 57 years. It is in teresting  to note 
tha t in  four cases w here m icroscopic d e
scription was available, th e  histological 
classification was m ixed cellu larity  type 
of H D . T hree  patients in  this series re
ceived radiotherapy, one received  chem o
therapy and  the  o ther two received  bo th  
radiotherapy and chem otherapy. ALL d e
v elo p ed  in  th ese  p a tien ts  from tw o to 
e ig h t years (m ean  5.3 years) afte r the  
diagnosis of H D .

T he re la tio n sh ip  b e tw e en  H od g k in ’s 
d isease  and  acute leu k em ia  (ANLL or 
ALL) rem ains undefined . W h e th e r the  
d isease renders the host m ore susceptib le 
or the  in tensive therapy  is in som e way 
responsib le  for th e  deve lopm en t o f sec
ond tum or is not en tire ly  clear. Appar
en tly  there  are no characteristic features 
o f H odgkin’s d isease w hich pred ispose to 
second m alignancy.15 It has b een  noted 
that the  majority of these patien ts have 
h ad  in te n s iv e  ra d io th e rap y  or ch em o 

therapy or bo th .5 A genetic  pred isposition  
and  suppressed  im m unity  may also con
tribu te  th e ir  share.

Summary

A p a tien t w ho d ev e lo p ed  H odgkin’s 
disease, m ixed ce llu larity  type at th e  age 
of 29 has b een  d escribed  by th e  p resen t 
authors. H e was trea ted  in tensively  w ith 
radiotherapy. Six years later he d eve loped  
acute lym phoblastic leukem ia. T he blasts 
from  his bone m arrow  and  p e rip h e ra l 
b lo o d , m o rp h o lo g ic a lly  re s e m b le d  
lym phoblasts, w ere  perox idase , S udan  
b lack  B a n d  e s te r a s e  n e g a tiv e . PAS 
show ed a sm all popu lation  of PAS pos
itive block granularity  in the  cytoplasm. 
T he p atien t responded  to trea tm en t w ith  
predn isone , V incristine and  in trathecal 
m ethotrexate and m ain tained  a com plete 
rem ission w ith  6-m ercaptopurine for n ine 
m onths w hen  the bone m arrow show ed an 
early relapse. H e was p laced  on cytoxan at 
m onthly intervals and  was advised  to re 
port in th ree  m onths for fu rther evalua
tion.
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