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Aims and background: We investigated the relation between dia-
betes and the risk of non-Hodgkin lymphoma, as epidemiolog-
ical results are controversial and diabetes has been related to
the risk of several neoplasms.

Patients and methods: We analyzed the combined dataset of two
Italian case-control studies conducted in 1985-1997 and 1999-
2002. Cases were 671 patients, aged <85 years, with incident,
histologically confirmed non-Hodgkin lymphoma, and con-
trols were 1799 patients admitted to hospitals for acute non-
neoplastic conditions. Odds ratios were estimated using un-
conditional multiple logistic regression models including

terms for age, center, sex, residence and educational level.
Results: No material association between diabetes and non-
Hodgkin lymphoma risk was observed, with an odds ratio of 1.12
(95% confidence intervals, 0.70-1.77). No association was found
in relation to age at first diagnosis of diabetes, years since diag-
nosis, or in younger and older subjects at diagnosis of non-
Hodgkin lymphoma.

Conclusions: The results of the study allow to exclude a strong
association between diabetes and non-Hodgkin lymphoma, al-
though the small number of cases with diabetes leaves open
the possibility of a moderate direct relation.
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Introduction

Diabetes has been related to excess risk of several
neoplasms, including colorectal?, liver®, pancreatic* and
endometrial’. The possible relation of diabetes with oth-
er neoplasms is less clear®’. With reference to non-
Hodgkin lymphoma (NHL), a recent analysis of a multi-
centric case-control study, based on the US Surveillance
Epidemiology and End Results (SEER) cancer registries,
found no overall association between diabetes mellitus
and the risk of NHL, independently of diabetes treat-
ment (no drugs, oral antidiabetic drugs, insulin and their
combination), and histological characteristics of NHLS,

In an Italian case-control study conducted between
1985 and 1997, we showed that diabetes was not materi-
ally related with NHL’. In the present analysis, we have
combined these data with those of another case-control
study conducted in Italy from 1999 to 2002'°. We were
therefore able to provide information also within strata
of age, sex and age at diagnosis of diabetes.

Patients and methods

Two studies were included in the dataset. The first
one was conducted in the province of Pordenone and the
greater Milan area between 1983 and 1997 and included
446 cases of histologically confirmed NHL (ICD-9 200
and 202) (256 men and 190 women: median age, 58

years; range, 17-79) and 1,295 controls admitted to the
same hospitals as cases for a wide range of acute non-
neoplastic, non-immunological and non-gynecological
conditions (791 men and 504 women: median age, 56
years; range, 17-79)""'2. The second study was conduct-
ed in the province of Pordenone and in Naples between
1999 and 2002 and included 225 cases of histologically
confirmed NHL (120 men and 105 women: median age,
59 years; range, 18-84) and 504 controls (341 men and
163 women: median age, 63 years; range, 18-84)'.
Overall, the two studies included 671 cases of NHL
(376 men and 295 women: median age, 58 years; range,
17-84) and 1,799 controls (1,132 men and 667 women:
median age, 58 years; range, 17-85). Of controls, 24%
were non-alcohol-related traumas, 26% other orthopedic
disorders, 27% surgical conditions, and 21% other mis-
cellaneous illnesses, such as ear, nose and throat, eye,
dental or skin disorders.

In both studies, trained interviewers administered a
structured questionnaire to cases and controls in the
hospital setting including questions on socio-demo-
graphic characteristics, anthropometric measures, per-
sonal and family history of selected medical conditions,
a few selected occupational and environmental expo-
sures, smoking status, and frequency of consumption of
selected dietary items, including alcohol and coffee. In-
formation on diabetes and other selected medical condi-
tions was self-reported and included age at diagnosis.
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The odds ratios (OR) and their corresponding 95%
confidence intervals (CI) were estimated using uncondi-
tional multiple logistic regression models including terms
for study, center, age (quinquennia and continuous vari-
able), sex, area of residence and years of education'.

Results

Diabetes was reported by 29 patients with NHL
(4.3%) and 67 controls (3.7%), corresponding to an OR
of 1.12 (95% ClI, 0.70-1.77) (Table 1). Compared with
subjects without diabetes, the OR of NHL was 0.99 in
patients diagnosed with diabetes when aged less than 45
years (1 case, 4 controls) and 1.12 in those aged 45
years or older (28 cases, 63 controls); the OR was 1.14
in patients diagnosed with diabetes less than 5 years
earlier, 1.09 in those diagnosed 5 to 9 years earlier, and
1.11 in patients diagnosed 10 years earlier or longer.
The ORs were not heterogeneous in two strata of age at
diagnosis of cancer: in subjects younger than 60 years
at diagnosis of cancer, the OR was 1.35 and in subjects
aged 60 years or older it was 1.02. The ORs were 0.78
in men and 1.90 in women (not diffferent). Likewise, no
significant heterogeneity was observed across strata of
study, area of residence or education.

Discussion

The findings of the study allow us to exclude a strong
association between diabetes and NHL, but not a mod-
erate increased risk.

The results on the relation between diabetes and NHL
are not consistent. Qut of five cohort studies, a British
one found no relation between diabetes and NHL', an
American study found no relation in women and a slight
excess risk in men'>, and three other studies found a di-
rect association''®. Among case-control studies, a Span-
ish one found a non-significant higher risk of NHL with
diabetes'’, whereas a Japanese study found a direct asso-
ciation of diabetes only with extranodal lymphomas®. A
possible association between type-2 diabetes and NHL
may be related to endocrine factors, such as insulin-re-
lated growth factor, which could enhance cancer pro-
gression'’.

A potential limitation of these data is the use of hos-
pital controls. However, information on medical history
is likely to be more comparable when collected in the
same setting for cases and controls'?, and the prevalence
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Table 1 - Distribution of 671 cases of non-Hodgkin lymphoma
(NHL) and 1,799 controls and corresponding odds ratios (OR)
and 95% confidence intervals (Cl), according to selected as-
pects of diabetes

NHL Controls OR*® (95% CI)
No. (%) No. (%)
All subjects
Diabetes
No 642 (95.7) 1732 (96.3) 1°
Yes 29 (4.3) 67 (3.7) 1.12 (0.70-1.77)
Years since diagnosis®
<5 11 (1.6) 23 (1.3) 1.14 (0.54-2.41)
5-9 6 (0.9) 14 (0.8) 1.09 (0.40-2.93)
210 12 (1.8) 30 (1.7) 1.11 (0.55-2.23)

Current age <60 years
Diabetes

No 354 (97.3) 944 (98.2) 1°
Yes 10 (2.8) 17 (1.8) 1.35(0.59-3.11)
Current age 260 years
Diabetes
No 288 (93.8) 788 (94.0) 1°
Yes 19 (6.2) 50 (6.0) 1.02 (0.58-1.81)
Men
Diabetes
No 362 (96.3) 1085 (95.9) 1°
Yes 14 (3.7) 47 (4.2) 0.78 (0.41-1.47)
Women
Diabetes
No 280 (94.9) 647 (97.0) 1°
Yes 15(5.1) 20 (3.0) 1.90 (0.93-3.89)

“Estimated from multiple logistic regression models including terms for
study, centre, age, sex, area of residence and education; breference cate-
gory; ‘reference category: subjects without diabetes.

of diabetes among the comparison group (3.7%) was
comparable to that of the Italian general population?'.
Furthermore, cases and controls came from similar resi-
dential areas, participation rate was almost complete
(approximately 95% for cases and controls), and infor-
mation on medical history was obtained by a satisfacto-
rily reproducible structured questionnaire (k for agree-
ment for diabetes = 0.85)%.

Thus, the present work provides additional data to a
still open issue, but the small number of cases with dia-
betes precludes any definite conclusion. Taken together
with other available evidence, the results allow to ex-
clude a strong association between diabetes and NHL
but are compatible with a moderate excess risk, which,
on a population level, would account for a limited pro-
portion of cases.
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