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Summary

Background Epidemiological studies have provided growing evidence of a link
between atopy and cancer risk.
Objectives To review the evidence from case–control studies and cohort studies on
a possible association between atopic dermatitis (AD) and cancer risk, with par-
ticular attention to the case definition of AD.
Methods Studies with quantitative data on the association between AD (eczematous
disease) and cancer risk were obtained from MEDLINE in combination with a
review of cited references.
Results In 23 publications, AD was implicated in the risk of haematological [child-
hood leukaemia (n ¼ 3), adult leukaemia (n ¼ 3), non-Hodgkin lymphoma
(NHL; n ¼ 4) and different haematological cancers (n ¼ 1)], pancreatic (n ¼ 5),
skin (n ¼ 2) and brain malignancies (n ¼ 5). The overall picture of the results
of these studies shows that a history of AD may be associated with a decreased
risk of pancreatic cancer, brain tumour and childhood leukaemia, although in
most instances the findings were not statistically significant. No consistent associ-
ations were observed for skin cancer or NHL. The definition of AD had varying
quality, and was imprecise in the majority of publications.
Conclusions The findings of the epidemiological studies tend to support a lower
risk of cancer among persons with a history of AD. Although a more careful defi-
nition of AD is needed, these epidemiological studies could provide an estimate
of the background cancer risk in patients with AD when the long-term effects of
treatments for AD are assessed.

Over the past decades, several studies have looked into a poss-

ible association between the atopic state and other diseases

such as certain autoimmune diseases [for example, the inverse

association between atopic dermatitis (AD) and insulin-

dependent diabetes mellitus] or specific cancers.1,2 These

studies are based on the concept of atopic diseases as a hyper-

reactive state of the immune system. Theoretically, this hyper-

reactive state might be accompanied by an enhanced immune

surveillance, which in turn may decrease the chance of prolif-

eration of aberrant cells. On the other hand, it can also be

argued that a (sub)chronic state of inflammation in certain tis-

sues makes it likely that atopy is responsible for the positive

associations observed with cancer risk. These considerations

might, in theory, be supported by epidemiological observa-

tions, demonstrating either a protective role of atopy for cer-

tain types of cancer, or acting as a risk factor for other cancer

types. Papers published before 1985 tend to support a

decreased risk of cancer.3 Results from the epidemiological

data since 1985 are more complex, indicating that the associa-

tion might depend on both the specific allergic condition and

the particular organ site under consideration.

In AD, which is mostly a disease of childhood, the hyper-

reactivity of the skin is evident, whereby the extrinsic type of

AD is often accompanied by high serum levels of IgE. With a

focus on AD as a clinically defined disease, we reviewed the

currently available evidence for a possible relationship

between AD and cancer. Our aim was to examine the associa-

tions, expressed as relative risks (RRs) or odds ratios (ORs),

between AD and specific cancer sites reported since 1985,

with special attention to the terminologies that were used to

define AD in these publications.

Materials and methods

By a thorough literature search (a combination of electronic

searching of MEDLINE and checking cited references) from

1985 to December 2004, we identified all publications dealing

with atopy or atopic diseases (including asthma, hay fever,

allergies, eczema ⁄dermatitis, urticaria ⁄ hives and immunity-

related diseases) in relation to cancer.2 These publications

were screened on whether they contained original data or des-

cribed original databases on cancer risk, and whether their
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analysis presented data on an eczematous disease which was

likely to represent AD; we excluded papers in which the skin

atopy was defined as rash ⁄ hives due to allergies. In addition,

all the literature references in all the papers that were retrieved

were checked to see whether they referred to any publication

with information on AD or eczematous diseases.

We subsequently grouped the publications according to

cancer site; if more than one cancer site was studied, the rele-

vant information was allocated to the respective site or type of

malignancy. In addition to the type of study and the risk esti-

mate, we tabulated the number of cases that were in a parti-

cular study, and we summarized the terminology that was used

for identifying the subjects with AD. The risk estimates were

given as OR or RR, with the 95% confidence interval (CI).

Results

A total of 23 publications was found in which AD

(or eczema) was studied as risk factor for haematological,

pancreatic, skin and brain malignancies. In Tables 1–4 the

results are summarized according to these cancer sites. Almost

all studies were case–control studies, and only two studies had

a cohort design.

Haematological malignancies

We identified 11 case–control studies on haematological

malignancies: three studies on childhood leukaemia, three

studies on adult leukaemia, four studies on non-Hodgkin lym-

phoma (NHL) and one study on different haematological can-

cers (Table 1).

A population-based case–control study on 1842 cases, iden-

tified throughout the U.S.A. between 1989 and 1993, reported

that a history of eczema had a significant protective effect

against acute lymphoblastic leukaemia (ALL) among children

(OR 0Æ7, 95% CI 0Æ5–0Æ9).4 The protective effect of AD in the

development of childhood leukaemia was pronounced in a

German case–control study which used a convincing diagnosis

of AD;5 it found a statistically significant reduction of 50% in

the risk of ALL and a (statistically not significant) 20% reduc-

tion in the risk of acute myeloid leukaemia (AML) in children

with a history of physician-diagnosed AD (called neuroderma-

titis in German). These findings have been refuted by a more

recent study among 180 cases of childhood ALL, which

showed no significant differences between cases and controls

for a history of physician-diagnosed eczema (OR 1Æ1, 95% CI

0Æ6–2Æ0).6

Three studies have looked at adult leukaemia, with varying

results. A lower, not statistically significant risk of chronic

lymphocytic leukaemia in adults with a history of eczema was

observed in a population-based case–control study in the

U.S.A. (OR 0Æ7, 95% CI 0Æ3–1Æ5).7 In a study in Shanghai,

China, cases with ALL were more often (not statistically

significant) reporting ever having had a history of physician-

diagnosed eczema (OR 1Æ7, 95% CI 0Æ7–4Æ5), but this was

reversed for cases with AML and chronic myeloid leukaemia.8

Another case–control study in the U.S.A. did not find any

increased risk of AML, although there was a statistically non-

significant risk of 1Æ7 of ALL for a history of eczema.9

The results from four case–control studies in NHL did not

agree consistently about the effect of eczema on the NHL risk;

increased and decreased risks have been noted. A population-

based case–control study in the U.S.A. suggested that people

with a history of eczema tended to have a significantly lower

risk of NHL (OR 0Æ6, 95% CI 0Æ4–1Æ0).10 The findings from

this study were confirmed in a recently published study in

France (OR 0Æ5, 95% CI 0Æ3–0Æ7).11 On the other hand, there

was a suggestion of a positive association, although it was not

significant, with eczema in another U.S.-based study.12 A

study in the U.K., using hospital records for the confirmation

of AD, was supportive of a significantly increased risk of

NHL.13 The results from an Italian study on different haemato-

lymphopoietic malignancies (lymphomas, myelomas and

leukaemia) in relation to AD were varying; when the different

haematolymphopoietic cancers were combined, there was no

association.14

Pancreatic cancer

Out of five case–control studies of eczema and pancreatic can-

cer risk conducted in the years 1985–2004, an inverse associ-

ation was demonstrated in four, of which two were

statistically significant (Table 2).

A U.S.-based study of 490 pancreatic cancer cases observed

a statistically significant OR of 0Æ2 (95% CI 0Æ1–0Æ5) for per-

sons who had a history of eczema.15 The significant protective

effect of eczema on pancreatic cancer was further confirmed

in a more recent case–control study carried out in the San

Francisco Bay Area between 1994 and 2001 (OR 0Æ6, 95% CI

0Æ4–1Æ0).16 A study in the Netherlands17 showed that a history

of physician-diagnosed eczema conferred a slight, statistically

nonsignificant reduction in the risk of pancreatic cancer,

which agreed with the findings of a Canadian study (OR 0Æ7,

95% CI 0Æ3–1Æ5).18 However, there was no association

between physician-diagnosed eczema and risk of pancreatic

cancer in a study carried out in three areas in the U.S.A. (OR

1Æ1, 95% CI 0Æ7–1Æ9).19

Brain tumours

The inverse association between eczema and the risk of brain

tumours was observed consistently in the four case–control

studies as well as in one cohort study (Table 3). All these five

studies were suggestive of a protective effect on glioma,

although in only two of these five studies were the findings

statistically significant. In a combined analysis of a large multi-

centre study on brain tumours, having a history of physician-

diagnosed eczema decreased the risk of meningioma by 30%

(OR 0Æ7, 95% CI 0Æ4–1Æ1), and resulted in an even more pro-

nounced, statistically significant, decreased risk of glioma (OR

0Æ6, 95% CI 0Æ5–0Æ9).20 This multicentre study included ear-

lier published data from two centres in Australia.21,22 The data
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from the centre in Adelaide, Australia, gave risk estimates for

glioma and meningoma of, respectively, 0Æ2 (95% CI 0Æ1–0Æ9)

and 0Æ6 (95% CI 0Æ2–1Æ7).21 The study from the centre in

Melbourne pointed towards a slight statistically nonsignificant

decreased risk of glioma associated with a history of physician-

diagnosed eczema.22 The more recent U.S.A.-based study gave

a similar, nonsignificantly decreased risk estimate for glioma,

meningioma and acoustic neuroma.23 The prospective study,

carried out in Sweden and based on 37 glioma cases and 41

meningioma cases, also detected a slight, nonsignificantly

inverse association with eczema after infancy.24

Skin cancer

Surprisingly little information was available on the relation-

ship between AD and skin cancer (Table 4). The Finish

Adult Twin Cohort study showed that females with a his-

tory of AD tended to be more likely to develop a basal cell

carcinoma (BCC), although it was statistically nonsignificant

(OR 1Æ8, 95% CI 0Æ8–3Æ9); this tendency was not present

among males (OR 1Æ1, 95% CI 0Æ5–2Æ6).25 In another

study, which looked specifically at the association between

AD and risk of nonmelanoma skin cancer, several possible

definitions for the diagnosis of AD were evaluated: the U.K.

Working Party diagnostic criteria (UKDX) for AD, and the

patients’ self-reported history of AD, eczema, and chronic

dermatitis. After adjustment for age, gender and other con-

founders, only AD based on the UKDX had a significantly

protective effect.26 In addition, we identified a hospital-

based case–control study on melanoma and atopy (not

shown in the table), which did not present a risk estimate

(OR), but reported three subjects with pure eczema among

331 melanoma cases, vs. 11 with eczema (seven pure

eczema, three with eczema and rhinitis, and one with

eczema and rhinitis and asthma) among 380 controls.27

Discussion

The findings of the epidemiological studies on the association

of AD with cancer tend to support a lower risk of cancer

among people with AD, especially for ALL and glioma,

according to well-performed, large epidemiological studies.

The reduced risk for ALL was statistically significant in two

large population-based case–control studies,4,5 whereas only

one small case–control study indicated no association.6 For

glioma, a statistically significantly reduced risk was found in

two of three population-based case–control studies,20–22

whereas according to a hospital-based case–control study the

risk did not differ.23 These data support the immune surveil-

lance hypothesis that AD might be protective against cancer

because an enhanced immune system can detect and destroy

malignant mutant cells. It can also be argued that the genetic

and ⁄or environmental factors that cause AD may also be pro-

tective against ALL and glioma.

In almost all studies, however, AD was assessed in the con-

text of atopy in general: only one study focused specifically

on AD as primary risk factor.26 That study was prompted by

concern about the unknown long-term effects of the new top-

ical immunomodulators in the context of an unknown skin

cancer risk by AD and ⁄or its classical topical treatments (e.g.

tar, steroids). Although skin cancer would be an obvious focus

of attention in AD, only two studies reported, respectively, on

BCC and on nonmelanoma skin cancer risk; both were incon-

clusive.25,26 An adjusted risk estimate was not calculated in a

study on melanoma in a pre-1985 study; the RR for mela-

noma associated with eczema was 1Æ1 and with dermatitis was

0Æ6,28 while the association of a relatively low number of

naevi with AD has also been documented.29

Another major issue is the definition of AD. Only in one

study26 were well-defined and validated diagnostic criteria for

AD used: the UKDX for AD. Most of the studies were ques-

tionnaire based, using imprecise terminology. In many

instances the term ‘eczema’ was used, whereby the alleged AD

could be diluted with other skin conditions such as urticaria,

nonspecific rashes, drug rashes, or even contact dermatitis.

This was quite obvious in one of the studies on pancreatic

cancer;30 contact dermatitis in the context of allergic disease

was also used in a study on oesophagus cancer by the same

group.31 Although some studies looked at skin-prick reactivity

or radioallergosorbent tests, this was always in the context of

atopy in general, and was not used to define the extrinsic sub-

type of AD. Moreover, the duration of AD and, perhaps more

importantly, the severity of the skin symptoms have not been

taken into account.

Table 4 Studies on association between atopic dermatitis (AD) and skin cancer

Study Type of cancer Types of study

No. of

cases

Risk estimate

(OR ⁄RR, with 95% CI)

Terminology used

for (skin) atopy

Milan et al. (2003), Finland25 Skin (BCC) Cohort 333 M: 1Æ1 (0Æ5–2Æ6) Atopic eczema
F: 1Æ8 (0Æ8–3Æ9)

Ming et al. (2004), U.S.A.26 Skin (NMSC) Case–control,
population based

1533 0Æ8 (0Æ6–1Æ0) UKDX
0Æ9 (0Æ7–1Æ3) History of AD

0Æ9 (0Æ7–1Æ1) History of eczema
1Æ0 (0Æ8–1Æ3) History of dermatitis

OR, odds ratio; RR, relative risk; CI, confidence interval; BCC, basal cell carcinoma; NMSC, nonmelanoma skin cancer; UKDX, U.K. Working

Party diagnostic criteria.
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Theoretically, it is possible that a protective effect of AD

is counteracted by the therapies that have been applied; this

could be immune suppression by corticosteroids or carcino-

genicity by the old coal tar preparations. Most studies did

not collect information about treatment of AD. Other metho-

dological issues should also be considered in the interpret-

ation of the studies, including the differences in study

design, the small numbers of subjects, the recall and ⁄or

selection bias, and the lack of adjustment for confounding

factors.

Further research should focus on a more carefully defined

and documented case definition of AD, as well as its duration

and intensity. With the development of new immunomodulat-

ing treatments, there is a need to know the background cancer

risk in AD when the long-term effects of such novel treat-

ments are evaluated.
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