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Primary malignant neoplasms associated with chronic
lymphocytic leukaemia
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Summary: The relationship between chronic lymphocytic leukaemia (CLL) and primary malignant
neoplasms was evaluated using data from the Hematology Division in Beilinson Medical Center and the
Israel Cancer Registry.
The study population consisted of 81 patients diagnosed between 1962 and 1984. A total of 16 patients

were found to have 21 malignant neoplasms in addition to their CLL. Excluding patients with non-
melanoma skin tumours, a 1.7 increased risk (statistically not significant) for developing second malignant
neoplasms in CLL patients was detected.
The only tumour which occurred significantly more than expected subsequent to CLL diagnosis was

brain cancer. The coexistence ofmultiple cancers in the same patient was diagnosed in four ofthe patients.
The results of this study further support the hypothesis that patients with CLL are prone to develop

second neoplasms.

Introduction

The relationship between chronic lymphocytic leuk-
aemia (CLL) and primary malignant neoplasms has
been evaluated by several studies. An increased
incidence of malignant neoplasms has been reported
by some investigators'"2 but disputed by others.3'4 To
explore further this association, we evaluated retrosp-
ectively 81 patients with CLL treated by the
Hematology Division of Beilinson Medical Center.
The results of this study are reported below.

Materials and methods

A series of 81 patients with CLL, diagnosed between
1962 and 1984, were identified from the records of the
Hematology Division of Beilinson Medical Center.
The criterion for diagnosis ofCLL was a sustained and
absolute lymphocytosis of 10 x I09 cells/l in the peri-
pheral blood.5 Bone marrow aspiration and/or biopsy
was not done in every patient and was not a
prerequisite for the diagnosis. The majority ofpatients
received therapy which included alkylating agents
(chlorambucil or cyclophosphamide) and prednisone.
All 63 live patients are still in active follow-up at the
Hematology Department.
The observed number of cancers among the study

population was compared to the expected number of
cancers, based on data from the Israel Cancer Regis-
try. Expected values were derived from age, sex, ethnic
origin, calender-year and site-specific national cancer
rates.6 Non-melanoma skin cancers are not reported to
the Cancer Registry and were therefore excluded from
the analysis. The ratio of observed to expected cases
and 95% Miettemen exact confidence limits were
calculated, assuming that the observed cases were
distributed as a poisson variate.7
To study cancers appearing subsequent to CLL

diagnosis, person-years at risk were calculated from
date ofCLL diagnosis to date ofdiagnosis of a second
primary, date of death or 31 December 1984, whi-
chever occurred first. Since CLL is a chronic disease
and the exact time of diagnosis is dependent on many
different factors, not all medically determined, we also
evaluated multiple primaries occurring at any time
during the patients' lives. For this analysis, person-
years at risk were accumulated from 1960 (the year the
Cancer Registry was established) to date ofdeath or 31
December, 1984, whichever occurred first.

Results

Eighty-one patients were studied (Table I). Sixty-three
(77.8%) of the patients were born in Europe or
America, 16 (19.8%) in Asia or Africa and 2 (2.5%) in
Israel.
A total of 16 patients were found to have 21
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Table I Descriptive characteristics of study population

Number of patients: 81
Male: 37 (45.7%)
Female: 44 (54.3%)

Mean age at CLL diagnosis 62.5 (± 9.2)
Person-years at risk: 473 (1883)*
Mean number years of follow-up: 5.8 (23.2)*
Mean age at second primary: 63.4 (61.4)*

* First number refers to the analysis of malignancies
occurring subsequent to CLL diagnosis; number in
parentheses refers to the analysis of malignancies occur-
ring any time after 1960.

malignant neoplasms in addition to the CLL (Table
II). There were three basal (BCC) and three squamous
cell (SCC) skin cancers following CLL - a combined
cumulative incidence of 1.27 per 100 person-years.
Seven other malignancies were diagnosed after CLL,
yielding a cumulative incidence of 1.48 per 100 person-
years. The cumulative incidence of all cancers (includ-
ing non-melanoma skin cancers) appearing sub-
sequent to CLL was 2.7/102. Eight additional cancers
occurred before CLL diagnosis - a total incidence of
1.12 per 100 person-years or 0.8/102 excluding the non-
melanoma skin cancers.
Among the 7 patients (excluding BCC and SCC)

whose associated cancer was subsequent to CLL

diagnosis two women had breast cancer and the other
two females had brain tumours. The three men all had
different cancers: bladder cancer, lung cancer and
carcinoma with primary unknown. Comparing the 7
observed cancers to the 4.2 expected (Table III)
yielded a ratio of 1.7 which was not statistically
significant. The ratio was similar for males (1.8) and
females (1.6) and for European-American born (1.7)
and Asian-African born (1.6). An increased risk of
brain cancer (O/E = 20.0) was observed, but although
the risk was statistically significant it was based on
only two cases.

Excluding patients having non-melanoma skin can-
cer, eleven had cancer which occurred either before or
after CLL diagnosis, compared to 9.61 expected.
Although the total number of observed cancers was
very close to that expected (O/E = 1.1) significantly
increased risks ofmelanoma (O/E = 14.3), carcinoma
of the gastrointestinal tract (O/E = 4.2) and brain
(O/E = 9.5) were seen.

Discussion

The coincidence ofCLL and malignant tumours ofthe
skin is well documented2'3'5 (Table IV). However, there
is still controversy revolving around the question of
whether patients with CLL also have an increased

Table II CLL patients with multiple cancers

Age at
Age at associated Survival
CLL Associated cancer after CLL

No. Sex diagnosis cancer diagnosis (years)

1 F 60 Breast 60 4-alive
2 F 67 Breast 67 3 -alive
3 F 66 Malignant 72 7-alive

meningioma
4 F 48 Glioma 55 7-died
5 M 63 Stomach 48 10-alive

Bladder 66
6 M 61 BCC 64 5-died

Lung 65
7 M 51 Primary unknown 59 8-died
8 F 54 Melanoma 47 1-died

Breast 49
Astrocytoma 51

9 F 70 Rectum 59 1 -died
Uterus 65

10 M 65 Melanoma 62 1-died
11 M 64 Stomach 63 8-alive
12 F 77 BCC 79 3-alive
13 M 73 SCC 78 6-alive
14 M 63 SCC 65 3 -alive
15 F 70 SCC 72 4-died
16 M 72 BCC 72 1-alive

BCC = basal cell carcinoma; SCC = squamous cell carcinoma.
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incidence of neoplasms, other than skin. Most studies
have shown a higher than expected incidence, but
many ofthe results were not statistically significant3'4'8'9
(Table IV). Although the numbers are small, the
results from our study suggest that subsequent to CLL
diagnosis, there is a slight, non-significant increase of
second neoplasms over that expected. Since there is no
registry of non-melanoma skin cancer in Israel, we
were unable to conclude whether the 6 cases observed
in our series is higher than expectation. The incidence
of 1.27 per 100 person-years of risk is within the range
of 0.73 to 3.38 observed in other studies (Table IV).
The particularly high rate reported by Gunz & Angus4
may be due to inflated rates of asymptomatic cancers
diagnosed at the time of CLL diagnosis. It is also
consistent with the relatively high incidence of melan-
oma found in New Zealand compared to that reported
in Israel, the United States and Canada.'0

In our series, the only tumour which occurred
significantly more than expected subsequent to CLL
diagnosis was brain cancer. This association has not
been reported previously in other studies. Significantly
increased risks ofmelanoma and gastrointestinal tract
tumours were also noted by us. However, they
occurred before CLL diagnosis. The increase in
second malignancies in other series was attributed to
an excess of cases of malignant melanoma, soft tissue
sarcoma, and lung carcinomas.'

It is interesting to note that the incidence of non-
skin cancers was similar in many of the studies. The
rate ranged from a low of 0.80 per 100 years of risk to
2.68, and 5 ofthe 8 studies had incidence rates between
1.35 and 1.48 (Table IV).
The factors that may play an aetiological role in the

development of a second primary malignancy in CLL
patients are defective cellular and humoral immun-
ity;'1",2 and prolonged treatment with alkylating
agents.9 To date, however, only acute leukaemia and
bladder carcinoma definitely are associated with alk-
ylating agent therapy.'3"4 Immune suppression is
clearly a factor in inducing neoplasms in animals.'5
Four patients in our study group had multiple malig-
nant tumours (patients nos. 5, 6, 8, 9). The coexistence
of multiple tumours in the same patient is rare and
may be a chance finding, but, alternatively, it may
relate to immunosuppression which exists in CLL
patients, or a genetic predisposition to develop malig-
nant tumours.'6
The mean time interval from the diagnosis of CLL

to the diagnosis of the second, non-haematopoietic
neoplasm was reported in one study to be 59 months.9
Since the mean follow-up of our patients was 68
months, it is theoretically possible that a few more
cases will be diagnosed in the near future.

In summary, excluding patients with non-melan-
oma skin tumours, a 1.7 increased risk (statistically
not significant) for developing second malignant neo-
plasms in CLL patients was detected by us. The higher
than expected occurrence of brain tumours in our
patients has not been reported previously. Significan-
tly increased risks of melanoma and carcinoma of
gastrointestinal tract were seen. However, they
occurred before CLL diagnosis.
The coexistence of multiple cancers in the same

patient, although rare, was diagnosed in four of our
patients. These results further support the hypothesis
that patients with CLL are prone to develop second
neoplasms.

Table III Observed and expected malignant neoplasms occurring among CLL patients
Cancer site (ICD-9) Observed (0) Expected (E) OE (95% CI)

I: Cancers occurring subsequent to CLL diagnosis
All sites (140-209) 7 4.17 1.7(0.7- 3.3)
Lung (162) 1 0.39 2.6(0.1-12.6)
Breast (174) 2 0.51 3.9(0.7-13.0)
Bladder (188) 1 0.22 4.5(0.2-22.4)
Brain (191-192) 2 0.10 20.0(3.4-66.1)
Primary unknown 1 0.38 2.6(0.1-13.0)

II: Cancers occurring at any time*
All sites (140-209)* 11 9.61 1.1(0.6- 2.0)
Gastrointestinal (151-154) 3 0.72 4.2(1.1-11.3)
Lung (162) 1 0.95 1.1(0.5- 5.2)
Melanoma (172) 2 0.14 14.3(2.4-47.2)
Breast (174) 2 1.34 1.5(0.3- 4.9)
Brain (191-192) 2 0.21 9.5(1.6-31.5)
Primary unknown 1 0.76 1.3(0.7- 6.5)

* Patients with multiple primaries were categorized by site according to the first cancer, i.e., the patient with stomach and
bladder cancer was included as a stomach cancer, the patient with melanoma, breast cancer and astrocytoma was classified as
melanoma and the patient with rectum and uterus cancer as rectum.
1CD = International Classification of Diseases.
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Observations from other institutions with larger
case series are needed to further quantitate the
relationship between CLL patients and subsequent
primary neoplasms and to study the factors which may
play a role in the development of multiple tumours.
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