
Europ. J. Cancer, Vol. 16, pp. 511 517 0014-2964/80/0401-0511 $02.00/0 
© Pergamon Press Ltd. 198t). Printed in Great Britain 

Management of CI,I, Patients after 
Chlorambucil Therapy. Special Value 
Second RAI Staging 

of a 

M. MICHALLET, J. J. SOTTO, J. J. MOULIN, J. ARVIEUX and D. HOLLARD 

Groupe Hospitalier des Affections Sanguines et Tumorales, Service d'hlmatologie clinique, Centre Hospitalier Rigional et 
Universitaire de Grenoble, 38700 La Tronche, France 

Abstract--In studying the prognosis in 155 patients with chronic lymphocytic 
leukemia (CLL), a significant difference was found twice between two groups of 
patients with regard to the median survival duration. The staging classification as 
proposed by Rai et al. was used before and after 6 months of chlorambucil 
administration. The second staging allowed us to define two types of response, 
sensitivity and resistance to chlorambucil. The median survival times ( M S T  for stages 
O-I and I I - I I I - IV were over 100 and 32 months respectively, calculated from the 
date of diagnosis. After chlorambucil test, the M S T  was 88 months in responders to 
therapy and 30 months in non-responders. When considering M S T  according to the 
second Rai staging the results were similar with 104 months in stages 0-I and 24 
months in stages I I - I I I - IV.  This notion outlines the prognostic signification of the 
Rai classification and resistance to chlorambucil appears to be the best criterion of bad 
prognosis in CLL. In addition 12 patients were splenectomized during their evolution. 
Among the 'resistant' patients only two with splenic nodular infiltration became sensitive 
when receiving a second chlorambucil test. In view of these results it may be concluded 
that in resistant forms, splenectomy should be scheduled earlier in the treatment 
planning. Moreover the presence of fibrosis and nodular infiltration in spleen seemed to 
be an element of favorable prognosis, thus sensitivity to further treatment. 

I N T R O D U C T I O N  

CLL Is a malignant proliferation and a pro- 
gressive accumulation of small and most often 
immunologically incompetent lymphocytes [1] 
usually of B-cell lineage. It may have a quite 
variable clinical course. CLL seems to be 
likely benign disease in some patients, who 
may survive for 10-20 years, specially patients 
over 60 years old. 

Various symptoms may influence the prog- 
nosis in B-CLL particularly anaemia, throm- 
bocytopenia and splenomegaly [2]. Recently 
Rai [3] proposed a clinical staging based on 
Dameshek's concept: stage 0, bone marrow 
and blood lymphocytosis only; stage I, lym- 
phocytosis with enlarged lymph nodes; stage 
II, lymphocytosis with enlarged spleen or liver or 
both; stage III ,  lymphocytosis with anaemia 
and stage IV, lymphocytosis with thrombocyto- 
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penia. The classification was generally agreed as 
an indicator of prognosis for survival. Stage 0 is 
considered as a so-called benign disease and 
the general rule is that no benefit can be 
gained by treatment. Stage I has been considered 
as a severe disease; chemotherapy has hardly 
altered the clinical course and survival. Stages 
I I I  and IV are associated with poor prog- 
nosis. In a recent prospective study using a 
statistical method. Degos et al. [4] have shown 
some agreement with Rai classification in the 
definition of parameters relative to poor prog- 
nosis. These authors suggested that CLL 
should be classified according to the scale in 
three clinical features: lymph node prolife- 
ration, lymphoid infiltration and cytopenia. 
Prognosis was essentially related to cytopenia 
whatever the mechanism involved. Stage II 
remains as an intermediate prognostic form. 
Dighiero et al. [5] recently identified a pure 
splenic form of CLL of favorable prognosis 
according to survival duration. This identifi- 
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cation was made on the basis of clinical, 
cytological and immunological criteria. 

The Rai staging system allowed the testing 
of different therapies in CLL patients defined 
by stage. Most trials are likely to involve the 
poor-risk patients with stages II, I l l  and IV 
in order to improve their survival. The latter 
were treated either with a combined chem- 
otherapy regimen using vincristin, cyclophos- 
phamid and prednisone (COP) or with total 
body irradiation (TBI). On the other hand, 
chlorambucil was commonly used in the be- 
nign form. 

A retrospective study of 155 patients treated 
in the Centre Hospitalier de Grenoble is 
reported. Except for stage 0, all patients were 
treated with a homogeneous chemotherapy 
regimen using high intermittent doses of ch- 
lorambucil. All studied patients were classified 
according to the Rai staging system twice, 
i.e., at clinical examination and 6 months 
after chlorambucil treatment. The patients 
treated before 1975, submitted to a retrospec- 
tive classification were restaged like the others. 
The purpose of this paper is to demonstrate 
that second step classification is the best crite- 
rion for a prognosis in B-CLL. The second 
staging performed after 'chlorambucil test' 
permitted us to define responders and non- 
responders to chlorambucil. It allowed us to 
schedule another therapeutic program con- 
cerning only non-responders, who had a really 
bad prognosis (MST: 30 months), compared 
to a good prognosis (88 months). 

Discussion remains open regarding the most 
effective treatment in the CLL patients with a 
bad prognosis, i.e., irradiation, splenectomy 
and chemotherapy. 

MATERIALS AND M E T H O D S  

EA rosettes, EAC rosettes, cell-surface immuno- 
globulins [6-8]. 

(B) Classification 

Patients were staged according to the classi- 
fication of Rai el al. [3] on the basis of clinical 
and haematological data. They all entered a 
first classification before treatment. Then 97 
out of 135 patients were submitted to a 
second classification after a so-called ~chlor- 
ambucil test' as proposed by Ezdinly and 
Stutzman [9], which necessitated a 6-month 
therapeutic period. Patients treated before 
1975 were staged retrospectively at first pre- 
sentation and after 6 months chlorambucil 
treatment. Indeed, we are convinced that the 
effectiveness of chemotherapy is evaluated in 
terms of regression of the initial staging. 

(C) Treatment 

The therapeutic approach used in this 
study was quite homogeneous for all patients, 
except for stage 0. However, among patients 
in stage 0, seven were treated because of 
massive lymphocytosis. Therapy consisted of 
high doses of chlorambucil, combined to pred- 
nisone in the first course. Chlorambucil test 
was performed as follows: an induction treat- 
ment combining chlorambucil (12 rag/day) 
with prednisone (0.5mg/kg/day) for 3 or 4 
weeks; the same daily dosage of the same 
drugs was given as a maintenance therapy 10 
days a month during 5 months. 

After chlorambucil test, twelve stage IV 
patients who presented splenomegaly, were 
splenectomized [10, 11]. Among these 12 pa- 
tients, eight were subsequently submitted to a 
second chlorambucil test. 

A retrospective study was undertaken on 
155 patients with CLL (B-cell), at tile 
Hematology Department during the period 
May 1967-June 1978. Twenty patients were 
excluded from this study because the follow- 
up information was inadequate. Our series 
includes 86 men and 69 women (sex ratio 
1:24); mean age was 67 years. 

(A) Diagnostic criteria 

In all patients, the diagnosis was made on 
the basis of peripheral lymphocytosis over 
6000/mm 3 combined with bone marrow lym- 
phocytic infiltration over 30°/o. The study of 
immunological markers allowed us to assert 
the monoclonal nature of the B lymphocytes: 

(D) Evaluation o J" response to treatment 

Sensitivity is estimated in terms of disease 
regression (except for stage 0 patients having 
a disappearing lymphocytosis). Complete re- 
mission (CR) was defined by the resolution of 
all measurable disease which corresponded to 
the greatest sensitivity to chlorambucil, i.e., 
regression to stage 0 with lymphocytosis 
<3000/ram 3. The criteria for the complete 
remission included hemoglobin above 
12 g/100 ml; platelet count above 
100,000/ram 3, no disease symptoms and less 
than 30°,~ lymphocytes in bone marrow as- 
pirate. Resistance is characterized by pro- 
gression or stability of the disease. 
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Patients were classified as sensitive when 
responding to chlorambucil and as resistant 
when non-responding. 

(E) Statistical methods 

Actuarial survival is estimated by the me- 
thod of unique information at a fixed date 
[12]. Every estimated actuarial survival, at 
regular intervals is accompanied by its con- 
fidence intervals (95%). Exponential fitting 
[13] is a simple mathematical model allowing 
us to examine the information concerning a 
group of homogeneous patients. The survival 
(S) vs time (t) is given by the equation S = e- ~t 
where 2 is the death rate characterizing the 
group itself. Its variance, t22 of course, is 
estimated, allowing us to know the confidence 
zone (95%) of the obtained fitting. The fre- 
quency of different parameters was studied by 
the means of a third statistical method which 
is the log-likelihood ratio test, i.e., G-test [14]. 

RESULTS 

(A) Study of survival according to the jqrst staging 
(Fig. ]) 

After staging, patients are allocated to 
groups as follows: in stage 0, 45 patients (38 
of them being untreated): in stage I: 14; stage 
II: 33; stage III :  15 and stage iV: 28. 

The statistical study of 5 exponential sur- 
vival curves according to the stage showed a 
highly significant difference between stages 0 -  
I patients and stages I I - I V  patients (P=2 .84  
x 10-s).  Median survival durations are re- 

spectively over 100 months and 32 months. 

(B) Study of survival after chlorambucil test (Fig. 
2) 

Ninety-seven evaluable patients were trea- 
ted for 6 months with chlorambucil and pred- 
nisone. A second staging still according to 
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Fig. 1. Actuarial survival and exponential jitting curves calculated from diagnosis 
after the jqrst Rai staging (135 patients) M S T :  Median Survival Time. 
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Actuarial survival and exponential fitting curves according to the response to 
the jqrst chlorambucil test (97 patients). M S T :  Median Survival Time. 
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Rai et al. [3] was performed, which allowed 
us to define sensitivity and resistance to 
treatment. 

Sixty-two were sensitive to the test (64°,o of 
total patients) and 35 were resistant (25 stable 
and 10 progressive). Two populations of 
patients (sensitive and resistant) were 
determined by a statistical study made after 
chlorambucil test. The survival curves of 
both populations are of a highly significant diff- 
erence (P=2.91 x 10-3). Median survival 
durations are 88 months and 30 months 
respectively for sensitive and resistant patients. 

The difference between the two populations 
was confirmed by the analysis of the median 
survival time (MST), estimated in the same 
way as for the first staging. Indeed, at the 
time of the second Rai staging we found a 
significant difference concerning the MST be- 
tween patients in stages 0 - I = ( 1 0 4  months) 
and patients in stages I I - I I I - I V  (24 mouths). 
This notion emphasized the prognostic signifi- 
cation of the Rai classification. 

of 28 in stage IV were sensitive, 9 of which 
regressed to stage 0). In addition (Table 2) 
we have used another statistical method which 
led to the same conclusions. In tile sensitive 
group, patients in C.R. with disappearing 
lymphocytosis (46) were differentiated from 
patients with persistant lymphocytosis (16). 
This method also demonstrated that among 
the 35 patients resistant to chlorambucil, 25 
showed a double resistance, that is lymphocytic 
and splenic resistance. 

(c) U./~et of spZeneetomy 

Because of disease's progression during evol- 
ution, a late splenectomy was performed in 
twelve patients; among them 8 received after- 
wards a second chlorambucil test. All patients 
were in stage IV at first staging. They have 
been divided into two groups of patients by 
means of response to the first chlorambucil- 
test. Group A (6 patients) consisted of patients 
who were resistant to the test and remained in 
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Achmrial survival and exponential J}'tting curves calculated fiom treatment q/ier 
second Rai staging (97 patients). MST:  Median Survival Time. 

The study of sensitivity to chlorambucil 
showed that (Table 1): 
(1) 18 patients out of 21 in stages 0 and I 
were considered as sensitive (i.e., 86O/o); and 
among them 12 patients with stage I disease 
regressed to stage 0. 
(2) 44 patients out of 76 in stages II, I II  and 
IV were sensitive (i.e., 60°o). Among them, 
34 were reclassified as stage 0. 

These findings show that stage IV does not 
seem to be at the first staging, an initial factor 
of poor prognosis since the sensitivity to chlor- 
ambucil is comparable to the one obtained in 
patients in stages II and II I  (15 patients out 

stage IV. Group B (6 patients) consisted of 
patients who initially responded to chloram- 
buell (sensitive patients) then became resistant 
to it during the evolution of the disease's 
progression to stage IV, including 
splenomegaly. 

We recorded four deaths in the splenecto- 
mized patients, immediately after surgery 
(two in each group). 

Ca) Response to splenectomy. In group A, all 
patients responded to splenectomy with re- 
gression of their disease: we then obtained two 
stages 0; one stage I; and one stage III.  In 
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Table 2. 

Table 1. Results of two stagings according to the Rai classification at diagnosis and 
after 6 months chlorambucil 

Stage 

0 

At diagnosis 
Number of patients 

After chlorambucil 

S=6  (86%) 
7 

(38 untreated) R =  1 (14%) 

1 14 

II  33 

I I I  15 

IV 28 

Total of patients 97 

S= 12 (86%) 12 Stage 0 
1 Stage I 

R = 2  (14%) 1 Stage IV 

S=20 (61%) 4 Stage I 
16 Stage 0 

R =  13 (39%) 8 Stage II 
5 Stage IV 

S=9  (60%) 9 Stage 0 
3 Stage I I I  

R = 6  (40%) 3 Stage IV 

9 Stage 0 
S=  15 (54%) 2 Stage I 

2 Stage II 
R =  13 (46%) 2 Stage I I I  

13 Stage IV 

S=62 (64%) 

R=35  (36%) 

R: resistant to chlorambucil, i.e., progression or stability of the disease. 
S: sensitive to chlorambucil, i.e., regression of the disease. 

Patients' distribution according to the response to chlorambucil. Demonstration of a significant difference 
between sensitive and resistant patients by statistical method (G-test) 

Disease's Disease's Disease's 
Response to progression stability regression 

chlorambucil No. of patients No. of patients No. of patients Statistical test 

Sensitivity 

Resistance 

Disappearing 0 6 40 
lymphocytosis 

Persistent 0 0 16 
lymphocytosis 

Lymphocytic 2 3 0 
resistance 

Splenic 
resistance 2 3 0 

Double 6 19 0 
resistance 

G G 

) 72,=P072 } 79,_ p028 

g r o u p  B there  were  two responders  to splenec-  
t o m y  (one s tage 0 a nd  one  s tage I I I )  and  two 
non - r e sponde r s  r e m a i n i n g  in the same  stage. 

(b)  Effect of the second chlorambucil test. I n  
g r o u p  B, responders  to s p l e n e c t o m y  were  sen- 
sitive to c h l o r a m b u c i l  a nd  non - r e sponde r s  
were  resistant.  I n  g r o u p  A, two pa t ien ts  were  
resis tant  to c h l o r a m b u c i l  a nd  two were  sen- 
sitive to it. T h e  la t ter  showed  a n o d u l a r  

inf i l t ra t ion o f  the spleen,  i ndeed  his to logical ly  
conf i rmed ,  whereas  diffuse l y m p h o c y t i c  in- 
f i l t rat ion was  f o u n d  in the o the r  cases. 

D I S C U S S I O N  

T a k i n g  a c c o u n t  o f  the t he rapeu t i c  h o m o -  
genei ty ,  this re t rospec t ive  s tudy  allows us to 
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define and to once again determine criteria of 
CLL prognosis. The 'therapeutic test' allows 
us to perform two stagings according to the 
Rai classification before and after 6 months 
administration of chlorambucil, in an attempt 
to assess and to increase its validity according 
to the prognosis of CLL. 

The best prognostic criterion seems to be 
the response to chlorambucil, which in turn 
permits us to define resistance or sensitivity. 

On the basis of the study of the median 
survival time calculated for patients classified 
as previously mentioned, we found a high 
statistical difference between two populations 
twice. 

The staging at diagnosis gives, therefore, a 
first estimation of prognosis. When it is perfor- 
med a second time to evaluate sensitivity to 
chlorambucil, it represents the greatest prog- 
nostic criterion. We can compare our first find- 
ings concerning the survival according to the first 
staging to the results of other authors on 
median survival time from the date of diag- 
nosis. Reviews about CLL have shown MSTs 
from diagnosis ranging from 1.7 to 9 yr [2] 
and some have attempted to correlate survival 
with symptoms [15], leucocytosis, anemia and 
/or thrombocytopenia [4, 16], the pattern of 
leucocyte count elevation during the disease 
and the degree of bone marrow lymphocytic 
infiltration [17, 18]. In order to validate the 
proposed method of staging as a prognostic 
indicator, Rai et al. [3] applied their staging 
criteria to two other series reported in the 
literature [18, 19]. It will be observed that in 
each of the 3 series studied by Rai there were 
essentially three rather than five groups which 
differed with respect to the median survival 
time (in months): stage 0 (150), stage I (101), 
stage II (71) and stage I I I  and IV (19). In 
our study we found 2 groups with a highly 
significant difference as regards to the sur- 
vival, stages 0 and I with a survival above 
100 months and stages II, I II  and IV (32 
months). 

We believe that stage II can be part of the 
second group, which includes patients who the 
first time were sensistive to chlorambucil but 
became resistant afterwards, during evolution, 
thus increasing the bad prognosis. In addition, 
after using a second staging we obtained 
nearly the same significant difference between 
two groups as defined in reference to sensi- 
tivity or resistance to chlorambucil: MST was 
88 months and 30 months respectively. 

Moreover, this difference was confirmed 
when comparing the MST of patients in 
stages 0-I  (104 months) and patients in stages 
II, III ,  IV (24 months). This notion outlines 
the prognostic significance of the Rai class- 
ification, which is magnified when it is per- 
formed before and after a therapeutic test 
including chlorambucil. We may say that 
resistance to chlorambucil is one of the best 
criteria of bad prognosis of CLL. We may 
compare our findings concerning median sur- 
vival after chlorambucil to the results of 
Johnson [20]. Correlating the response to total 
body irradiation (TBI) and survival, this au- 
thor defined two types of responders, the 
MST was 102 months in type 1 responders 
and 46 months in types 2-3 responders re- 
spectively. In a further study [21] the same 
author has shown that a higher complete 
remission rate was obtained, when using TBI 
and chemotherapy, and might exert a favor- 
able influence on survival. 

In an attempt to improve the duration of 
survival after primary or secondary resistance 
to chlorambucil, we performed a splenectomy 
in 12 patients [10, 11]. It is of great interest 
to make a second chorambucil test after splen- 
ectomy and analyse the results of patients 
resistant to it. 

The latter were all sensitive to splenectomy 
and this corresponds to a regression of their 
disease. When receiving a second chloram- 
buell test, only patients presenting a splenic 
nodular infiltration became sensitive. 

As for these patients, we think that splenec- 
tomy must be included in the treatment and 
should be scheduled earlier. The prognosis, 
consequently sensitivity to further treatment, 
seemed to be correlated with fibrosis and 
nodular infiltration of the spleen. 

In conclusion, the CLL patients having a 
resistance to chlorambucil (resistant forms) 
have the worst prognosis. They are defined by 
a massive and homogeneous lymphocytic in- 
filtration of blood or spleen after 6 months 
chlorambucil administration without re- 
gression. For this reason, it is of utmost impor- 
tance to find better therapeutic approaches in 
order to prolong duration of survival: total 
body irradiation [20, 21]; leukapheresis alone 
or combined with another chemotherapy [2]; 
and other chemotherapy. 
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