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Summary

Background Atopic dermatitis (AD) affects approximately 20% of children and
1–3% of adults in developed countries.
Objective To study the incidence of cancer in patients with AD in the U.K. general
population.
Methods We conducted a follow-up study in the U.K. using The Health Improve-
ment Network (THIN) database. We calculated the incidence rate (IR) of the first
occurrence of overall cancer, lymphoma, melanoma and nonmelanoma skin can-
cer (NMSC) in the general population, in patients with AD and in individuals
without AD. In addition we calculated the IR ratio (IRR) of overall cancer and
subtypes of cancer in patients with AD vs. those without.
Results The study population included 4 518 131 patients [2 336 230 (51Æ7%)
female]. There were 129 972 subjects [68 688 (52Æ8%) female] with a diagnosis
of cancer (excluding NMSC). The IR (per 10 000 person-years) of cancer
(excluding NMSC) was 42Æ41 [95% confidence interval (CI) 42Æ18–42Æ64]; of
lymphoma 1Æ70 (95% CI 1Æ65–1Æ74); of skin melanoma 1Æ71 (95% CI 1Æ67–
1Æ76) and of NMSC 11Æ76 (95% CI 11Æ64–11Æ88). The age- and sex-adjusted IRR
for cancer (excluding NMSC) was 1Æ49 (95% CI 1Æ39–1Æ61); for lymphoma 2Æ21
(95% CI 1Æ65–2Æ98); for melanoma 1Æ74 (95% CI 1Æ25–2Æ41); and for NMSC
1Æ46 (95% CI 1Æ27–1Æ69).
Conclusions Our results indicate an increased incidence of cancer overall as well
as of specific cancer subtypes, including lymphoma, in patients with AD. Fur-
ther studies are needed to disentangle the effects of treatment for AD from
AD itself.

The prevalence of atopic dermatitis (AD) in Western countries

has increased over the past 30 years.1 AD affects approxi-

mately 20% of children and 1–3% of adults in developed

countries.2 The disease can decrease patients’ quality of life

considerably, especially in severe cases. Patients may suffer

from itch, loss of sleep, scratch trauma and skin infections.

AD may continue for prolonged periods of time or may be of

a relapsing, remitting nature.

Several studies have examined the relationship between

‘atopic conditions’ and cancer, yielding very different

results.3–10 There are two major hypotheses linking ‘atopic

conditions’ and cancer. According to one, the presence of the

allergy will act as a stimulant of the immune system that

will inhibit the development of cancer.7 The second theory

suggests that chronic stimulation of the immune system by

an antigen will induce the development of random pro-

oncogenic mutations and therefore result in an increase in

cancer risk.7 However, these apparently contradictory theories

may be reconcilable and may depend on both the specific ato-

pic condition and the particular cancer.

This observational study describes the occurrence of cancer

in patients considered to be representative of the general U.K.

population and the relationship between several types of

cancer and AD.
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Methods

Source population and data

We conducted a retrospective cohort study in The Health

Improvement Network (THIN) database, which is representa-

tive of the general U.K. population. THIN is a validated elec-

tronic medical records database which contains records from

general practices.11 Currently, the THIN dataset contains data

from 314 medical practices with a total of over 5Æ5 million

patients of whom more than 4 million are actively registered

with the practices and can be prospectively followed; most

have recorded several years of data on their system. The

records are made anonymous at the collection stage; therefore,

identifying information is not available to THIN.

Conduct of the study was approved by the South East Multi-

center Research Ethics Committee.

Study population

The study population consisted of patients of all ages who had

been enrolled for least 6 months with a THIN-registered prac-

tice, during the period 1 January 1992 to 23 March 2006.

Exclusion criteria

No exclusion criteria other than a previous history of the

specific cancer of interest were applied when describing the

incidence rate (IR) of first occurrence of overall cancer [when

we refer to overall cancer it implies all cancer types except

nonmelanoma skin cancer (NMSC), unless otherwise speci-

fied], lymphoma, NMSC and melanoma. Four cohorts were

built, one for each individual outcome studied.

Cohort follow-up

This was from study entry (1 January 1992 or 6 months after

enrolment date) to the study end (earliest of: case definition

criteria, death or 23 March 2006).

Case identification and characterization

Cases of cancer were identified by the presence of a Read code

for the tumour under study (overall cancer, lymphoma, NMSC

and melanoma) after the cohort entry date in the medical

records of patients included in the cohort.

Atopic dermatitis identification

Patients with AD were identified either by the presence of at

least two correlative codes of AD, or by the presence of AD

codes entered by a specialist. We compared the ascertainment

of AD diagnoses yielded by this method with that obtained by

the manual review of free text from a random sample of 1000

patients with one Read code for AD and a random sample of

1000 patients without Read codes for AD. The sensitivity of

this algorithm was low (42%), but the specificity was close to

100%.

Statistical analysis

We calculated the IR of the first occurrence of cancer overall,

and of lymphoma, melanoma or NMSC with 95% confidence

interval (CI) according to a Poisson distribution.12

Mantel–Haenszel age- and sex-adjusted IR ratios (IRR) were

calculated to compare the risk of cancer and subtypes of

cancer in patients with AD vs. subjects without AD.

Results

The initial study population consisted of 4 518 131 patients

(2 336 230 female and 2 181 901 male) of whom 62 123

were excluded due to a history of cancer prior to cohort

entry. Therefore, we calculated the incidence of first occur-

rence of cancer among 4 456 008 [2 297 213 (51Æ6%)

female and 2 158 795 (48Æ4%) male] individuals who had

not previously been diagnosed with cancer (Table 1).

The mean age (SD) in the overall study cohort was 39Æ8
(24Æ5) years for female subjects and 38Æ1 (22Æ9) years for

male subjects. There were 66 258 patients with AD (1Æ5%).

The mean age (SD) in the AD subcohort was 27Æ5 (23Æ4)

years for female patients and 23Æ3 (23Æ7) years for male

patients. The remaining 4 389 750 subjects without AD were

on average between 10 and 15 years older than patients

belonging to the AD subcohort (Table 1 and Fig. 1). The per-

centage of individuals younger than 20 years of age was

higher among patients with AD (54Æ8%) than in subjects

without AD (22Æ6%), while there were more patients older

than 20 years among the subjects without AD than in patients

with AD.

On average, the overall cohort was followed up for

6Æ78 years, yielding a total of 30 647 768 patient-years. The

mean follow-up time was 3Æ16 years for patients with AD and

6Æ81 years for patients without AD.

There were 129 972 subjects with a diagnosis of cancer, of

whom 68 688 (52Æ8%) were female. The crude IR of overall

cancer was 42Æ41 (95% CI 42Æ18–42Æ64) per 10 000 person-

years. The IR increased with age (Table 2), and overall was

higher in female patients (crude IR 44Æ55; 95% CI 44Æ21–

44Æ88) than in male patients (crude IR 40Æ24; 95% CI 39Æ93–

40Æ56). The crude IR of overall cancer (excluding NMSC) in

patients with AD was 33Æ24 (95% CI 30Æ83–35Æ80), which

was lower than in subjects without AD (crude IR 42Æ44; 95%

CI 42Æ21–42Æ67). For each age group, the IR of cancer in

patients with AD was higher than in those without AD

(Table 2, Fig. 2). The age- and sex-adjusted IRR for overall

cancer comparing patients with AD with those without AD

was 1Æ49 (95% CI 1Æ39–1Æ61).

We identified 5324 subjects with a diagnosis of lymphoma,

of whom 2501 (47Æ0%) were female. The crude overall IR

was 1Æ70 (95% CI 1Æ65–1Æ74) per 10 000 person-years and

increased with age (Table 3). The crude IR of lymphoma in
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patients with AD was 2Æ05 (95% CI 1Æ49–2Æ75), and greater

than in individuals without AD (crude IR 1Æ69; 95% CI 1Æ65–

1Æ74). When stratified by age, the IR of lymphoma was higher

in patients with AD compared with those without AD in all

age strata above 10 years of age, except in ages 20–30 years

(Table 3; Fig. 3). The age- and sex-adjusted IRR was 2Æ21

(95% CI 1Æ65–2Æ98).

A total of 5375 subjects had a diagnosis of melanoma of

the skin, of whom 3154 (58Æ7%) were female. The crude

overall IR for melanoma was 1Æ71 (95% CI 1Æ67–1Æ76) per

10 000 person-years and increased with age (Table 4). The

crude IR of melanoma in patients with AD was 1Æ68 (95% CI

1Æ17–2Æ32), and was comparable to that found in subjects

without AD (IR 1Æ71; 95% CI 1Æ67–1Æ76). Stratification by age

showed that in all age strata ‡ 15 years, the IR of melanoma

was higher in patients with AD compared with individuals

without AD (Table 4; Fig. 4). The age- and sex-adjusted IRR

was 1Æ74 (95% CI 1Æ25–2Æ41).

We found 36 584 subjects with a diagnosis of NMSC, of

whom 18 573 (50Æ8%) were female. The crude overall IR of

NMSC was 11Æ76 (95% CI 11Æ64–11Æ88) per 10 000 person-

years and increased with age (Table 5). The crude IR of NMSC

in patients with AD was 8Æ77 (95% CI 7Æ56–10Æ12), and was

lower than in subjects without AD (IR 11Æ78; 95% CI 11Æ66–

11Æ90). The IR of NMSC in individual age strata were gener-

ally higher in patients with AD compared with those without

(Table 5; Fig. 5). The age- and sex-adjusted IRR showed an

increased risk of NMSC in patients with AD compared with

those without an AD diagnosis (IRR 1Æ46; 95% CI 1Æ27–1Æ69).

We performed a sensitivity analysis excluding cases of carci-

noma in situ (CIS; Bowen disease, Queyrat erythroplasia and

others). The results were not influenced by the exclusion of

CIS (data not shown).

Discussion

In general, the IR of cancer in THIN was comparable with that

in the U.K. population. The IR of first occurrence of overall

cancer was 42Æ41 per 10 000 person-years in THIN, compared

with 45Æ7 in female and 47Æ1 in male subjects in the general

population from the U.K.13 The methods for calculating IR

however were not identical. We calculated the IR of the first

occurring cancer whereas the comparison data were on cancer

(excluding NMSC) but any cancer, not only the first occur-
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Fig 1. Age distribution of subjects with and without atopic dermatitis

(AD).

Table 1 Age and sex distribution of the cohorts

Age group

(years)

Overall Patients with AD Patients without AD

Males Females Males Females Males Females

n % n % n % n % n % n %

£ 5 173 573 8Æ0 164 760 7Æ2 8822 29Æ1 7026 19Æ6 164 751 7Æ7 157 734 7Æ0
6–9 97 201 4Æ5 93 100 4Æ1 4763 15Æ7 4385 12Æ2 92 438 4Æ3 88 715 3Æ9
10–14 117 795 5Æ5 112 287 4Æ9 3194 10Æ5 3456 9Æ6 114 601 5Æ4 108 831 4Æ8
15–19 129 029 6Æ0 142 027 6Æ2 1978 6Æ5 2706 7Æ5 127 051 6Æ0 139 321 6Æ2
20–29 352 076 16Æ3 437 553 19Æ0 2528 8Æ3 4838 13Æ5 349 548 16Æ4 432 715 19Æ1
30–39 365 838 16Æ9 355 636 15Æ5 2148 7Æ1 4209 11Æ7 363 690 17Æ1 351 427 15Æ5
40–49 281 284 13Æ0 258 944 11Æ3 1758 5Æ8 2769 7Æ7 279 526 13Æ1 256 175 11Æ3
50–59 224 209 10Æ4 213 786 9Æ3 1602 5Æ3 2111 5Æ9 222 607 10Æ5 211 675 9Æ4
60–69 176 235 8Æ2 169 177 7Æ4 1429 4Æ7 1720 4Æ8 174 806 8Æ2 167 457 7Æ4
70–79 140 685 6Æ5 156 937 6Æ8 1275 4Æ2 1469 4Æ1 139 410 6Æ5 155 468 6Æ9
80–89 83 645 3Æ9 140 632 6Æ1 729 2Æ4 990 2Æ8 82 916 3Æ9 139 642 6Æ2
90+ 17 225 0Æ8 52 374 2Æ3 109 0Æ4 244 0Æ7 17 116 0Æ8 52 130 2Æ3
Total 2 158 795 100 2 297 213 100 30 335 100 35 923 100 2 128 460 100 2 261 290 100

Age (years)

Mean (SD) 38Æ1 (22Æ9) 39Æ8 (24Æ5) 23Æ3 (23Æ7) 27Æ5 (23Æ4) 38Æ3 (22Æ8) 40Æ0 (24Æ5)

Median 35Æ7 35Æ4 12Æ6 20Æ7 35Æ7 35Æ6
IQR 25–75 20Æ7, 54Æ7 21Æ7, 57Æ7 5Æ6, 36Æ7 7Æ4, 40Æ7 21Æ3, 54Æ7 21Æ7, 57Æ7

AD, atopic dermatitis; IQR 25–75, interquartile range 25% and 75%.
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rence, as derived from the International Agency for Research

on Cancer (IARC).13 The IR of lymphoma was 1Æ7 per 10 000

person-years in THIN compared with 1Æ7 in female and 1Æ9 in

male subjects in the U.K. general population.13 The IR of

melanoma was 1Æ71 per 10 000 person-years compared with

1Æ3 in female and 1Æ0 in male subjects.13 The IR of NMSC was

11Æ76 per 10 000 person-years in THIN. NMSC is not

reported in cancer registries included in IARC.13,14 THIN is

considered to be representative of the U.K. general population

and our results confirm this for cancer. The small differences

seen in overall cancer could be attributed to the fact that in

our study only first occurrence of cancer was taken into

account compared with any occurrence in the IARC publica-

tion,13 or to small differences in age distributions. However,

in the case of melanoma, we should take into account a possi-

ble degree of under-reporting in the standard cancer regis-

tries15 that feed data into the IARC.

In general, the IR of cancer found in this study was higher

in patients with AD when individual age strata were com-

pared, but lower or similar when the overall crude rate was

compared. This is explained by the difference in the age distri-

bution of the populations. The mean age of subjects with AD

was almost 15 years lower than in the population without

AD; this is not surprising as AD is more prevalent in child-

hood and adolescence. As the cancer incidence increases with

age, the younger AD population will correspondingly have a

lower IR of the disease, which at least partly explains the dif-

ferences in follow-up between patients with and without AD.

Standardization by age corrects for the age differences in the

cohorts and the association with AD becomes apparent. Sex

had no substantial effect.

In a review of published epidemiological studies on AD and

cancer risk, Wang and Diepgen10 revealed that a history of AD

may be associated with a decreased risk of pancreatic cancer,

brain tumours and childhood leukaemia. Hagströmer et al.16

found an increased risk of developing any cancer in a register-

based retrospective cohort study in Sweden, especially for

lymphoma [standardized incidence ratio (SIR) 2Æ0; 95% CI

1Æ4–2Æ9]. Olesen et al.,17 in a follow-up study in Denmark,

found that hospitalized adult patients with AD had anT
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Fig 2. Incidence rates of overall cancer in patients with and without

atopic dermatitis.
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increased risk of cancer. Our study supports previous findings

of an increased overall cancer risk, as we observed an almost

50% increase in the risk of cancer in the AD cohort compared

with subjects without AD (age- and sex-adjusted IRR 1Æ49;

95% CI 1Æ39–1Æ61).

A twofold increase in the risk of lymphoma was observed

in subjects with AD compared with subjects without AD

(age- and sex-adjusted IRR 2Æ21; 95% CI 1Æ65–2Æ98). If

there were no other confounding factors to explain the asso-

ciation obtained, it would corroborate findings from some

previous studies that reported an association of AD and an

increased risk of lymphoma.8,18–20 Söderberg et al.8 found an

association between ‘eczema’ during childhood and non-

Hodgkin lymphoma (NHL) in adulthood yielding a relative

risk (RR) of 2Æ3 (95% CI 1Æ0–5Æ3). Zhang et al.18 found an

increased odds ratio (OR) of T-cell NHL among patients

with eczema (OR 2Æ5; 95% CI 1Æ1–5Æ7). Doody et al.19 also

found that eczema may be associated with NHL in a case–

control study in the U.S.A. (OR 1Æ9; 95% CI 0Æ6–5Æ8), and

finally, Cartwright et al.20 observed an increase in the risk of

NHL among patients with confirmed eczema dermatitis in a

hospital-based case–control study in the U.K. (OR 1Æ6; 95%

CI 1Æ1–2Æ4). On the other hand, two studies in the general

population of the U.S.A. and France failed to detect an

increase in the risk of NHL among patients with eczema:

Bernstein and Ronald21 in the U.S.A. found an OR of 0Æ6
(95% CI 0Æ4–1Æ0) and Fabbro-Peray et al.22 in France an OR

of 0Æ5 (95% CI 0Æ3–0Æ7). Both studies share a sensitive defi-

nition of eczema, which comprised any type of eczema

including self-reported eczema. In our study, the definition

of AD was specific rather than sensitive, and true differences

in the incidence of lymphoma were more likely to become

apparent.

For NMSC we also found an increased risk in patients with

AD (age- and sex-adjusted IRR 1Æ46; 95% CI 1Æ27–1Æ69). In

the Swedish study by Hagströmer et al.16 the risk for NMSC

seemed to be increased in patients with AD (SIR 1Æ5; 95% CI

0Æ8–2Æ6). Olesen et al.17 found that half the excess cases of

cancer found were keratinocyte carcinomas, which could be aT
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Fig 3. Incidence rates of lymphoma in patients with and without

atopic dermatitis.
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result of a detection bias or due to the carcinogenic potentials

of some of the treatments of severe AD. The Finnish Adult

Twin Cohort study showed that female subjects with a history

of AD tended to be more likely to develop basal cell carci-

noma (OR 1Æ8; 95% CI 0Æ8–3Æ9), but this was not seen in

male individuals (OR 1Æ1; 95% CI 0Æ5–2Æ6).23 Other authors

have reported no association between NMSC and AD.9,24,25

However, these were automated database studies and NMSC is

known to be frequently under-reported26 in many databases.

Given that patients with AD are more likely to seek medical

attention and have their skin examined more frequently, it is

possible that NMSC cases would be preferentially diagnosed in

the AD group.17 The mean follow-up time in patients with

AD was 3Æ16 years, and it is possible that in some cases the

symptoms of an incipient skin cancer led to the diagnosis of

AD, and eventually to the detection of NMSC. This potential

bias and the detected association require further confirmation

in other studies of the possible association between AD and

NMSC found in this study.

The higher incidence of melanoma observed in the AD

cohort (age- and sex-adjusted IRR 1Æ74; 95% CI 1Æ25–2Æ41)

was surprising given that AD has been associated with a

decrease in the number of melanocytic naevi,27,28 although

the studies were based on small sample sizes. In addition,

other studies have not reported an increased risk of malig-

nant melanoma (SIR 0Æ6; 95% CI 0Æ3–1Æ2).16 Likewise, in a

hospital-based case–control study on melanoma and atopy29

it was reported that three subjects had pure eczema among

331 melanoma cases vs. 11 with eczema (seven pure

eczema, three with eczema and rhinitis, and one with

eczema, rhinitis and asthma) among 380 controls. The possi-

ble under-reporting of NMSC common to databases does not

extrapolate to melanoma and the diagnosis of melanoma in

THIN is sufficiently accurate for research.30 However, our

analysis only controlled for sex and age. It is possible that

other determinants of melanoma (e.g. skin type, eye ⁄hair

colour, history of sunburn, family history of melanoma, geo-

graphical region or socioeconomic status, which are either

recorded incompletely or not at all in THIN) were present

more frequently in the AD subgroup. Another possible expla-T
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Fig 4. Incidence rates of melanoma in patients with and without

atopic dermatitis.
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nation for this association is the surveillance bias mentioned

above (patients with AD having their skin examined more

frequently than patients without AD and therefore having a

higher chance of being diagnosed with melanoma). Alterna-

tively it could be that AD indeed increases the risk of mela-

noma. This possible association between AD and melanoma

should be explored in further analytical studies with full

control of risk factors for melanoma, and validation of the

diagnosis of melanoma.

Like any other study this one has its limitations. Patients

with AD were identified either by the presence of at least

two correlative codes of AD, or by the presence of AD codes

entered by a specialist. The specificity of this diagnostic

method was close to 100%, and we feel confident that the

incidences of cancer reported for the AD cohort would rep-

resent that of patients with AD. The sensitivity of this algo-

rithm was low (42%) and the relative risks comparing the

AD cohort with the non-AD cohort will be slightly closer to

the null value as the non-AD population will contain a small

proportion, approximately 2% of true AD patients not identi-

fied as AD by the algorithm. [If the 66 258 patients with

AD identified represent 42% of the total patients with AD,

then the total number of patients with AD is 66 258 ·
(100 ⁄42) = 157 757. Of those, 66 258 have been identified

with AD in the study, and 157 757 – 66 258 = 91 499

were considered non-AD patients. These 91 499 patients rep-

resent 2% of 4 389 750 total non-AD patients studied.] We

have not addressed the effect of severity of AD in this study.

This is partly due to the fact that there is not a specific Read

code in THIN that classifies AD according to disease severity.

Although proxies have been used in other studies to identify

patients with possibly severe underlying AD (e.g. to classify

patients referred to a dermatologist as those with severe AD,

or those with at least four physician visits for AD per

year),31,32 we did not rely on them for this descriptive

study. Also, the study did not have any information on the

duration of AD diagnoses. We did not validate the cases of

cancer, although a recent study yielded very high positive

predictive values, at least for lymphoma.32
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Fig 5. Incidence rates of nonmelanoma skin cancer in patients with

and without atopic dermatitis.

� 2010 The Authors

Journal Compilation � 2010 British Association of Dermatologists • British Journal of Dermatology 2010 163, pp1036–1043

1042 Atopic dermatitis and incidence of cancer, A. Arana et al.



Although in a study like this, residual confounding cannot

be excluded with certainty, in conclusion, we found an in-

creased risk of overall cancer in patients with AD compared

with patients without AD. There was a clear increase in the

risk of lymphoma in patients with AD. The increased risk of

melanoma and NMSC that we found needs confirmation from

other studies that allow controlling for risk factors other than

age and sex and ensure complete ascertainment of cases. Fur-

ther studies are needed to disentangle the effects of treatment

for AD from AD itself.

What’s already known about this topic?

• Atopic dermatitis is associated with an increased risk of

lymphoma.

What does this study add?

• This study reports the incidence rate of cancer (general

and some specific cancers) in patients with atopic

dermatitis and the general population.
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