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The outcome of the treatment of chronic lymphocytic leukaemia (CLL) has improved little over the past 30 years. 
The recent introduction of purine analogues, particularly fludarabine, may change this situation. These agents 
are highly effective and generally well tolerated. They raise the possibility of improved disease-free survival and 
allow appropriate patients to be considered for bone marrow transplantation (BMT). Randomised clinical trials 
are needed to establish the roles of purine analogues and other novel agents in improving the survival of CLL 
patients. These trials should use consistent diagnostic and assessment criteria to allow for the clinical 
heterogeneity of CLL. 
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INTRODUCTION 
CHRONIC LYMPHOCYTIC LEUKAEMIA (CLL) is often described as 
an “indolent” disease, but this is not the case in at least 50% of 
patients [l]. Examination of survival curves shows that many 
patients die early, and the absence of a plateau shows that CLL 
is usually not cured (Figure 1). It is also important to consider 
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Figure 1. Survival of patients with untreated CLL by decade (MD 
Anderson Cancer Center). Reproduced with permission from Keating 
M. Chemotherapy of chronic lymphocytic leukaemia. In Cheson BD, 
ed. Chronic Lymphocytic Leukemia. Scientik Advances and Clinical 

Developments. New York, Marcel Dekker, 1993,297-336. 
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that many patients die of causes not directly related to CLL. 
The overall median survival is approximately 6 years, and this 
has changed little over the past 30 years [ 11. Recent advances in 
the diagnosis and treatment of CLL may improve this situation 
[2]. This article examines key issues that need to be addressed to 
optimise the treatment of this disease. 

DIAGNOSIS OF CLL 
The diagnosis of CLL depends on the detection of lympho- 

cytosis in the blood and bone marrow. Threshold peripheral 
blood lymphocyte counts of 5 x 109/1 and 10 x lo911 have been 
recommended by the National Cancer Institute Working Group 
on CLL (NCIWG) [3] and the International Workshop on CLL 
(IWCLL) [4], respectively. Differential counts of bone marrow 
aspirates must reveal that over 30% of all nucleated cells are 
mature-appearing B-lymphocytes. Examination of peripheral 
blood films is useful to confirm that the malignant cells are 
lymphocytes, which usually have distinct nuclear chromatin 
clumping. 

Immunophenotyping is an essential tool for distinguishing 
CLL from other B-cell or T-cell disorders [5]. Recent results 
indicate that no single immunological marker is completely 
specific for CLL, but examination of several markers reveals a 
profile that objectively distinguishes CLL from other disorders 
in the majority of cases [6]. 

PROGNOSTIC FACTORS 
The course of CLL varies widely between patients, therefore, 

prognostic factors must be evaluated to predict the course of the 
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disease and select the most appropriate treatments. The principle 
prognostic factors identified to date are summarised below. 

Age 
Older patients have a poorer prognosis than younger patients 

[7-lo]. A recent survey has indicated that when non-CLL causes 
of death are excluded, younger patients (< 50 years) have no 
better survival than older patients [ 111. This result suggests that 
prognostic indicators are no different in the two age groups, and 
that the shorter survival in older patients is a consequence of 
unrelated diseases. The median survival in patients aged < 50 
years, who account for 5-7% of patients, is at least 20 years 
shorter than comparable controls [8, 111. These observations 
justify the evaluation of more intense treatments in younger 
patients with advanced disease and other poor prognostic factors. 

Sex 
Women with CLL have a better prognosis than men, even 

after correction for other factors including age and stage [ 10, 121. 
The reason for this is not fully understood. 

Clinical stage 
Staging, using either the Rai or Binet systems, is the most 

important prognostic factor for survival in CLL (Figure 2) 
[ 10, 13, 141. The patients with the worst prognosis are those in 
Binet stage C, which is equivalent to Rai stages III and IV. The 
IWCLL has proposed a classification that combines the Rai and 
Binet systems and identifies distinct subgroups within the stages 
[3]. This system has not been widely adopted, although the best 
prognosis within stage A is the subgroup A (0). 

Lymphocyte count and doubling time 
The NCIWG and the IWCLL have defined lymphocytosis 

at thresholds of 5 X lo911 and 10 x 109/1, respectively [2, 31, 
although it has been suggested that a diagnosis of CLL could be 
made with lower counts [ 151. Immunophenotyping to confirm 
the diagnosis is essential, particularly in cases with low lympho- 
cyte counts. A high lymphocyte count correlates with advanced 
clinical stage and a poor prognosis [6, 121. 

In patients with Binet stages A and B, a lymphocyte doubling 
time of less than 12 months correlates with more rapid pro- 
gression and shorter survival [16, 171. The NCIWG regards a 
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Figure 2. Survival of patients with CLL by Binetnntemational stage 
entered in MRC CLL 1 trial [lo]. Only CLL-related deaths were 
considered. Numbers shown indicate the number of patients alive 7 
years after entry into the study. Reproduced with permission from 
Catovsky D, Fooks J, Richards R. Prognostic factors in chronic 
lymphocytic leukaemia: the importance of age, sex and response to 
treatment in survival. A report from the MRC CLL 1 trial. Br J 

Haemafof 1989,72,141-149. 

doubling time of less than 6 months as an indication for treatment 
[2]. Data from the Medical Research Council (MRC) CLL3 trial 
appear to confirm the strong prognostic value of a lymphocyte 
doubling time < 12 months compared with > 12 months 
(D. Catovsky, unpublished observations). 

Bone marrozu pattern 
A trephine biopsy should be a standard investigation in CLL. 

A diffuse or packed pattern of bone marrow infiltration confers 
a worse prognosis than a non-diffuse (nodular, interstitial or 
mixed) pattern. As a diffuse pattern is correlated with a more 
advanced clinical stage, the independent significance of the bone 
marrow pattern has not been shown in all studies [l&20]. This 
information is more important in patients with intermediate 
prognosis, such as Binet stage B. In this group, a packed bone 
marrow identifies the group with worse prognosis [ 181. 

Chronwsomal abnormalities 
Chromosomal abnormalities, most commonly trisomy 12 and 

13q deletions, have been detected in approximately 50% of 
patients with CLL in whom suitable metaphases could be 
obtained. Cytogenetic analysis is not a routine investigation in 
CLL and it is not easy to obtain suitable metaphases. In 
recent years, therefore, fluorescence in situ hybridisation (FISH) 
techniques have been used to detect trisomy 12 in interphase 
nuclei [21]. A recent investigation, in which FISH and immuno- 
phenotyping were performed simultaneously in single interphase 
cells, showed that trisomy 12 is a secondary event during the 
leukaemic transformation of CLL and develops in an already 
established neoplastic B-cell population [22]. Trisomy 12 
appears to correlate with worse prognosis, either because it is 
associated with a typical morphology, particularly CLL-PL [21] 
and/or because it confers a growth advantage on the malignant 
cells [22]. A high number of chromosomal abnormalities also 
predicts a poorer outcome [23-251. 

Oncogenes 
Activation of oncogenes has, so far, been identified in only a 

small proportion of patients with CLL. Expression of bcl-2, 
found in 5-10% of patients [26], produced an oncoprotein that 
inhibits apoptosis in lymphocytes [27] and may confer resistance 
to cytotoxic agents [28]. The alteration of the bcl-2 oncogene in 
CLL is distinct from that seen in follicular lymphoma [29]. 

Response to treatment 
A good response to treatment is associated with longer survival 

independently of age, sex or disease stage [lo]. As a good 
response is associated with other favourable factors, such as 
early clinical stage and no previous treatment, the value of this 
parameter could only be assessed in randomised trials. 

DEFINING RESPONSE TO TREATMENT 
The NCIWG [3] and the IWCLL [4] have published guide- 

lines to facilitate comparisons between clinical trials in CLL in 
different centres (Tables 1 and 2). The criteria used in MRC 
trials I,2 and 3 are similar to the NC1 criteria. 

The NC1 criteria for a complete response (CR) allow the 
persistence of nodules in the bone marrow. This response has 
been called a “nodular CR’ (nCR) to distinguish it from a CR 
with a normal bone marrow. In one series, patients with a nCR 
after fludarabine had a shorter time to disease progression than 
patients with a CR, but their survival was not significantly 
different [30]. As persistent nodular infiltration predicts earlier 
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Table 1. NCZ guidelines for CLL [ 1 l] * 

*Reproduced with permission from Molica S, Brugiatelli M, Callea V, etal. Comparison of younger versus older B-cell chronic 
lymphocytic leukemia patients for clinical presentation and prognosis. A retrospective study of 53 cases. EurJ Haenwroll994, 
52,21&221. 

Diagnosis 
Lymphocytes 
Atypical cells (e.g. prolymphocytes) 
Duration of lymphocytosis 
Bone marrow lymphocytosis 

Staging 

Eligibility for trials 

Criteria for complete response 
Physical examination 
Symptoms 
Cell count 

Haemoglobin 
Bone marrow lymphocytes in aspirates 
Duration 

Criteria for partial response (used in MRC CLL trials) 
Physical examination 
Plus one of: 

Duration 

Criteria for progressive disease 
Physical examination (nodes, liver, spleen) 
Circulating lymphocytes 
Other 

Criteria for stable disease 

> 5 x 1071 
< 55% 
2 2 months 
2 30% 

Modified Rai, correlate with Binet 

“Active disease” (loss of 2 10% of body weight in last 6 months; 
extreme fatigue; fever > 100.5”F for > 2 weeks unrelated to 
infection; night sweats; anaemia, thrombocytopenia; auto- 
immune anaemia and/or thrombocytopenia not responding to 
steroids) 
Massive splenomegaly or lymphadenopathy 
Progressive lymphocytosis with an increase of > SO% in 2 months 
or doubling time < 6 months 

Normal 
None 
Lymphocytes < 4 x 109/1, neutrophils 2 1.5 x 10911, platelets 
> 100 x 10911 
> 1 lg/dl (untransfused) 
< 30% 
2 2 months 

2 50% decrease in nodes and/or liver/spleen 
Neutrophils 2 1.5 x lO’T1, platelets > 100 X 109/1, haemoglobin 
> 11 g/d1 or > 50% improvement 
> 2 months 

3 50% increase or new 
3 50% increase 
Richter’s syndrome 

All others 

relapse, nCR might better be designated “nodular partial 
response” (nPR). 

Two-colour flow cytometry, immunophenotypic analysis, 
FISH and the polymerase chain reaction may help to assess 
residual disease in patients with a clinical CR [3 l-331. In a recent 
study on 22 patients in clinical CR, residual disease, detected by 
light chain restriction dual CDS/CD9 staining and Ig gene 
rearrangement, was associated with a shorter disease-free inter- 
val than in patients with negative findings on these tests [34]. 

CURRENT TREATMENTS FOR CLL 
Indications for treatment 

Patients with CLL can be stratified into three groups: 

(i) high risk (median survival 1 S-5 years): Binet stage C; Rai 
III or IV 

(ii) intermediate risk (median survival 5-7 years): Binet stage 
B;RaiIorII 

(ii) low risk (median survival > 10 years): Binet stage A; Rai 
0. 

High risk patients suffer frequent complications, so should be 

treated as soon as they have been fully evaluated. At diagnosis, 
most patients fall into the intermediate or low risk groups. 
These individuals can follow an indolent course, in which CLL 
progresses slowly and the patient remains asymptomatic for a 
long period. Patients with indolent Rai 0 or Binet A CLL 
(smouldering CLL) can survive as long as age- and sex-matched 
controls. The active disease can be manifested by increasing 
lymphocytosis and other signs and symptoms (e.g. lymphadeno- 
pathy, anaemia, thrombocytopenia, infections), in a variable 
proportion of patients. Randomised trials have shown that 
administration of chlorambucil to stage A patients delays pro- 
gression, but does not improve survival compared with delaying 
treatment until progression occurs, and might even be harmful 
[35, 361. Low or intermediate risk patients may be followed 
without treatment until signs of disease activity, or adverse 
prognostic factors, are observed. In practice, stage B patient are 
treated, although a randomised trial of early or delayed treatment 
in this group could be considered. Even patients with indolent 
disease must be assessed regularly because some of them will 
progress [37]. It is in this group that determination of the 
lymphocyte doubling time may be important. 
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Table 2. ZWCLL guidelines for CLL [12]* 

Diagnosis 
Lymphocytes 

Atypical cells (e.g. prolymphocytes) 
Duration of lymphocytosis 
Bone marrow lymphocytosis 

Staging 

Eligibility for trials 

Criteria for complete response 
Physical examination 
Symptoms 
Lymphocytes 
Neutrophils 
Platelets 
Haemoglobin 
Bone marrow lymphocytes in aspirates 
Duration 

Criteria for partial response 
Duration 

Criteria for progressive disease 

Criteria for stable disease 

5 10 x 109/1 + B phenotype or bone marrow involved; 
< 10 x lo911 + B phenotype and bone marrow involved 
Not stated 
Not stated 
> 30% 

IWCLL 

Stage A: lymphocytes > 50 X 109/1, and/or doubling time < 12 
months and/or diffuse marrow 
Stage B, C: all patients 

Normal 
None 
< 4 x 109/l 
> 1.5 x 10911 
> 100 x 10911 
Not stated 
“Normal”, allowing nodules or focal infiltrates 
Not stated 

Downshift in stage (cell counts not stated) 
Not stated 

Upshift in stage 

No change in stage 

*Reproduced with permission from Pangalis GA, Reverter JC, Bousiotis VA, Montserrat E. Chronic lymphocytic leukemia in 
younger adults: preliminary results of a study based on 454 patients. Leukemia Lymplmm 1991,5, (suppl. l), 175. 

First-line treatment 
Chlorambucil is the standard first-line treatment for CLL. It 

reduces the lymphocyte count in approximately two-thirds of 
patients and, in a smaller proportion, reduces spleen size and 
improves platelet counts and haemoglobin [38-41]. Chlorambu- 
cil is given orally and it is generally well tolerated. Many centres 
combine chlorambucil with prednisone, although there is no 
evidence that addition of this drug, or prednisolone [36], confers 
any survival benefit. Chlorambucil plus prednisone induces CRs 
in approximately 25% of patients and PRs in approximately 50% 
[42-48]. Chlorambucil has been given daily in the past; lately, 
intermittent dosing has been used more commonly. This 
modality has similar efficacy and is less toxic [41]. The schedule 
currently used in the MRC CLL3 trial is chlorambucil, 10 mg/ 
mz daily for 6 days, repeated monthly. High dose continuous 
chlorambucil has been reported to give greater response rates 
and longer survival than intermittent chlorambucil plus predni- 
sone in stage A and B patients [49]. This regimen could be tested 
further, but in a properly randomised trial. 

Cyclophosphamide can be used alone in patients who cannot 
tolerate chlorambucil, but there is no good evidence for its single 
agent activity. It is used mostly in combination regimens (see 
below). 

Prednisone given alone has only modest effects in the primary 
treatment of CLL [38, 501, but it is valuable in the treatment of 
autoimmune anaemia or thrombocytopenia [15]. In the early 
treatment of stage C (or stage III-IV) disease, corticosteroids 
alone may improve bone marrow function and facilitate sub- 
sequent treatment with cytotoxic agents [lo]. 

Treatment of relapsedlrefiactoy CLL 
In patients who are refractory to chlorambucil, or who relapse 

shortly after an initial response, repeated administration of 
chlorambucil is often ineffective and the median survival is 
approximately 15 months [51]. Combination regimens are fre- 
quently used in these patients, the most widely used being 
COP (cyclophosphamide, vincristine and prednisone), CAP 
(cyclophosphamide, doxorubicin and prednisone) and CHOP 
(COP + doxorubicin), POACH (cyclophosphamide, doxorub- 
icin, vincristine, cytosine arabinoside and prednisone) and M2 
(vincristine, cyclophosphamide, BCNU, melphalan and 
prednisone) have also been tried. With all these regimens, the 
response rates are typically 25-35%, with very few CRs, and 
toxicity is common [44, 47, 51-541. 

Randomised trials, mainly in refractory or advanced disease, 
have failed to show a survival advantage of COP or CHOP over 
chlorambucil with or without prednisone [36, 45, 46, 551 or of 
CHOP over chlorambucil with prednisolone [56], despite higher 
response rates in some studies. A report that stage C patients 
treated with CHOP survive longer than those treated with COP 
[57, 581 has not been confirmed by other investigators, and a 
large overview meta-analysis is currently in progress. In stage C 
patients, a trial of CHOP versus CHOP with methotrexate failed 
to show a response or survival difference [56]. 

It can be argued that trials of CHOP versus chlorambucil test 
not only the role of the anthracycline, but also the contribution 
of other drugs in the combination (e.g. cyclophosphamide). 
For that reason, the MRC CLL3 trial is currently comparing 
chlorambucil with chlorambucil at the same dose plus epirub- 
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icin. So far, 300 patients have been randomised, but the results 
will not be known for some time. 

Splenecmny 
Splenectomy should be considered if hypersplenism is 

believed to be the cause of anaemia or thrombocytopenia which 
has not responded to chemotherapy and corticosteroids. It can 
induce a prolonged remission in patients whose disease is 
predominantly localised to the spleen, or in whom a good 
response to treatment is obtained in all organs except the spleen 
[ 15, 591. If the disease is localised to the spleen, other diagnoses 
(e.g. splenic lymphoma with villous lymphocytes (SLVL) or 
mantle-cell lymphoma) should be considered. 

Radiation therapy 
Radiation therapy is used mainly to reduce enlarged lymph 

nodes that are painful, unsightly, or compressing vital organs. 
Low dose total body irradiation (TBI) has been used as a primary 
therapy for CLL in a few studies. It is no more effective 
than chemotherapy, and it is frequently associated with severe 
myelosuppression [60, 611. In MRC CLL trials 1 and 2, splenic 
irradiation did not, overall, prove to be superior (or inferior) to 
cytotoxic drugs [36]. 

Treatment of infections 
Infections are responsible for over half the disease-related 

deaths in CLL [lo]. Most of the infections are bacterial, and 
pneumonias are their most common manifestation. Mycoses and 
viral infections also occur. The main cause of infection is 
hypogammaglobulinaemia. A further cause of infections is alter- 
ation of cell-mediated immunity by purine analogues, which, 
in addition to causing neutropenia by bone marrow toxicity, 
selectively reduce CD4+ lymphocytes. As a result, atypical 
infections not seen previously in CLL, such as Pneumocystis 
carmu pneumonia, Listerosis and aspergillosis, have been 
reported in patients receiving these drugs, most often in non- 
responders [62-641. 

Immunisation is usually ineffective in CLL [65], so antibiotic 
prophylaxis forms the principle treatment for infections. For 
most patients, amoxicillin or ampicillin/clavulanic acid, which 
are active against most upper respiratory tract pathogens, are 
appropriate. Patients receiving purine analogues should receive 
prophylaxis for opportunistic infections. For example, the MCR 
investigators prescribe co-trimoxazole and add oral acyclovir if 
lymphopenia is marked. Intravenous immunoglobulins have 
been successful in reducing the frequency of infections in CLL 

[W . 

PURINE ANALOGUES 
Mechanisms of action 

The purine analogues that have been investigated in CLL 
are 2’-deoxycoformycin (2-DCF), 2-chlorodeoxyadenosine (2- 
CDA) and fludarabine. The principle effect of 2-DCF is inhi- 
bition of adenosine deaminase, leading to accumulation of 
deoxyadenosine triphosphate, which inhibits ribonucleotide 
reductase and inhibits DNA replication and repair [67]. 2-CDA 
inhibits the synthesis of DNA by inhibiting DNA polymerases 
and ribonucleotide reductase [68]. Fludarabine inhibits DNA 
polymerase a, p, y and E, and DNA ligase, and, following 
incorporation into DNA, is a highly effective chain terminator 
[69, 701. This compound is unique among purine analogues in 
that it can also inhibit synthesis of RNA [71, 721. The activity 
of purine analogues against quiescent cells, which form the 

majority of malignant cells in CLL, is a result of disruption of 
nucleotide pools, which inhibits DNA repair and results in 
apoptosis [73-751. 

Clinical trials withfludarabine 
Most clinical trials with fludarabine have been performed in 

relapsed or refractory CLL [7&84]. The recommended dose is 
25 mg/mz/day for 5 days by 30 min intravenous (i.v.) infusion 
or i.v. push, repeated every 4 weeks. The overall response rates 
are 4&55%, as high as is achieved with combination regimens, 
and the CR rates are higher at approximately 13%. Alternative 
regimens, including once-weekly dosing [83], are less effective. 

In previously untreated CLL, fludarabine induced CR in 33% 
of patients and a nPR in a further 40%, to give a CR rate of 73% 
according to NC1 criteria [30, 841. This is the highest response 
rate ever recorded with a single agent in CLL (although the nPR 
has been considered as “nodular CR” in the MD Anderson 
studies). In younger patients, the achievement of CR may 
facilitate further high dose therapy with autologous transplan- 
tation procedures. 

Fludarabine was generally well tolerated in these trials. The 
main adverse events were myelosuppression, infections 
(including some opportunistic infections) and fever of unknown 
origin. The infections probably resulted partly from the immune 
dysfunction that occurs in CLL and partly from myelosuppres- 
sion and depletion of CD4+ lymphocytes [62-64]. Reversible 
pulmonary toxicity has also been reported [85]. 

The addition of prednisone to fludarabine does not improve 
response rates, and may increase the risk of opportunistic 
infections [86, 871. Combinations of fludarabine with other 
agents are under investigation, but they are likely to be too toxic 
unless one compromises by using a lower dose of fludarabine 
than in single-agent therapy. 

A long-term follow-up of patients treated with fludarabine 
alone was published recently [30]. Younger age, a smaller 
number of prior treatments, and a CR or nPR were associated 
with longer survival. Median time to progression after a response 
was 33 months in previously untreated patients and 22 months 
in those previously treated. 

In a recent trial at the Royal Marsden Hospital, fludarabine 
was evaluated in 52 previously treated patients (D. Catovsky, 
unpublished observations). Most of the patients were refractory 
to chlorambucil and 12 had CLL-PL. The reponse rates are 
summarised in Table 3. Patients who achieved a CR or a PR had 
significantly greater survival than those who did not respond or 
were not evaluable (Figure 3). The time to disease progression 
in responders was not significantly different between CLL and 
CLL-PL (Figure 4). 

Preliminary results from a comparative trial of fludarabine 
against CAP [82] and comparisons with previous trials [30] 
suggest that fludarabine induces slightly longer responses than 

Table 3. Response rates tofiudarabine in the Royal Marsden 
Hospital series (0. Carovsky, unpublished observations) 

Disease type No. of cases CR (%) PR (%) CR + PR (%) 

CLL 34* 6 (18) 14 (41) 20 (59) 

CLL-PL 12 9 (75) 9 (75) 
Overall 46 6 (13) 23 (50) 29 (63) 

*Excludes 6 patients who died within 2 months and were not 

evaluable. 
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Figure 3. Survival of patients with CLL or CLL-PL (n = 46) (see 
Figure 4) by response to fludarabine in the Royal Marsden Hospital 
series (D. Catovsky, unpublished observations). CR, complete 
response; PR, partial response; NR/NE, no response/not evaluable. 

x2 = 19.34, df= 2,P < 0.005. 

combination regimens, but the long-term survival is similar. 
Randomised trials are ongoing to clarify the effects of fludarabine 
on long-term survival, and determine whether it should be 
reserved for second-line treatment or used as first-line therapy. 

Otherpurine analogues 
Other purine analogues appear to be less promising than 

fludarabine in the treatment of CLL. 2-CDA induces response 
rates of 45-55% in previously treated patients, but CRs are less 
common than with fludarabine and are of shorter duration 
[88-901. Myelosuppression and infection are the principal 
adverse events. 2-DCF induces response rates of 20-27%, with 
few CRs, and has been associated with opportunistic infections 
[91, 921. 

IFN-(Y 
IFN-a has been reported to reduce the lymphocyte counts in 

early CLL [93-971, but the responses are transient and no CRs 
have been observed. IFN-a is not effective in advanced disease 
[98]. The activity of IFN-a might be more appropriately tested 
in patients in remission, to see whether it can prolong the 
remission or improve survival. 

HAEMATOPOIETIC GROWTH FACTORS 
Recombinant granulocyte colony stimulating factor reduces 

neutropenia and infections in patients with non-Hodgkin’s 

CLL 
I 

; CLLIPL 
L______ .L 

I 

z I 

a I I I I I 
0 1 2 3 4 

Time since fludarabine (years) 

Figure 4. Probability of disease progression in patients in the Royal 
Marsden Hospital series (D. Catovsky, unpublished observations). 
CLL, chronic lymphocytic leukaemia; CLL-PL, CLL with increased 

prolymphocytes. 

lymphoma receiving CHOP [99, 1001, allowing the dose to be 
maintained or increased [lOl, 1021. Clinical trials are required 
to determine whether a similar effect could be achieved in 
patients with CLL treated with fludarabine. 

BONE MARROW TRANSPLANTATION 
Allogeneic and autologous BMT have recently been attempted 

in small groups of patients with poor prognosis CLL [ 103-1071. 
Various regimens, including TBI, CHOP and fludarabine, were 
used to induce a CR before transplantation. The results of three 
trials are summarised in Table 4 [103, 106, 1071. CRs, some of 
which were durable, were obtained in some patients. The main 
causes of death were relapse, graft-versus-host disease and 
toxicity of the conditioning regimen. These results suggest that 
it is possible to undertake BMT in patients with poor prognosis 
CLL. Favourable responses were obtained in some patients aged 
over 60 years. This indicates that clinical trials of BMT in CLL 
need not necessarily be restricted to younger patients. 

MONOCLONAL ANTIBODIES 
Monoclonal antibodies against B-cell antigens, either alone or 

combined with toxins or radioisotopes, have been attempted in 
a few patients [108]. The published results have been largely 
disappointing, probably because the antibodies cannot reach 
malignant cells in the bone marrow and lymph nodes, and 

Table 4. Results of BMT in CLL in three recent trials 

First author No. of 

[Ref.] patients 

Median age 

(years) 

Type of 

transplant % CR 
% projected 2 
year survival 

Michallet 

W41 
Rabinowe et al. 

[lOgI 
Khouri et al. 

[I971 

17 40 

20 40 

22 47.5 

Allogeneic 

Autologous (12) 

Syngeneic (8) 

Allogeneic (11) 
Autologous (11) 

88 

Almost 90* 

Allogeneic (64) 

Autologous (55) 

- 

60 

Allogeneic (90) 

Autologous (40) 

*Documented by phenotype and Ig gene rearrangements. 
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because the malignant cells are capable of antigenic modulation. 
The humanised monoclonal CAMPATH 1H antibody, given 
subcutaneously, has shown promising results at our institution 
in patients with treatment-resistant CLL and B-prolymphocytic 
leukaemia (B-PLL) (D. Catovsky and M. Dyer, unpublished 
observations). 

8. Lee JS, Dixon DO, Kantarjian HM, Keating MJ, Talpaz M. 
Prognosis of chronic lymphocytic leukemia: a multivariate 
regression analysis of 325 untreated patients. Blood 1987, 69, 
929-936. 

9. 

10. 

TREATMENT OF “CLL VARIANTS” 
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