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ABSTRACT  23 

We conducted a nationwide record-linked study using all English NHS hospital admission data and 24 

mortality statistics from 1999 to 2011 to evaluate the risk of concurrent or subsequent bullous pemphigoid 25 

(BP) in a cohort of 2,873,720 individuals with malignant cancers, compared with a reference cohort.  We 26 

calculated standardised rate ratios (RRs) based on person-years at risk, comparing the observed and 27 

expected numbers of BP cases in the cancer cohort with those in the reference cohort.  Overall, the cohort 28 

of people with a record of a malignant cancer was not found to be at greater risk of concurrent or 29 

subsequent BP than the cohort of people without a record of a malignant cancer (RR 0.96, 95% CI 0.88 to 30 

1.04), although elevated risks of BP were found in sub-cohorts of people with either kidney cancer, 31 

laryngeal cancer or lymphoid leukaemia. We also similarly analysed the risk of concurrent and subsequent 32 

malignant cancers in a cohort of people with a principal diagnosis of BP, and again found no increased risk 33 

compared with the reference cohort (RR 1.00, 95% CI 0.92 to 1.09). 34 

 35 
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INTRODUCTION 49 

Bullous pemphigoid (BP) is a rare autoimmune bullous skin disease characterized by an autoimmune 50 

response to hemidesmosomal proteins within the dermo-epidermal junction (BP180 and BP 230) [7].  There 51 

is mixed evidence on whether BP is more common among people with a history of malignant cancer than in 52 

those without.  Some case control studies have not found significant associations with malignancy [6, 11, 53 

18].  Other studies have found significantly increased risks of cancers as co-morbidity with BP, and some 54 

authors have recommended detailed examination and screening for internal malignancy in all patients 55 

diagnosed with BP [3, 5, 14, 16].  BP is rare, so large studies are needed to study associations between it 56 

and cancers.  Most previous studies have, however, been statistically underpowered to report reliably on 57 

such associations.   58 

 59 

We used a linked national English hospital admission and mortality dataset for all public hospitals in 60 

England between 1999 and 2011.  The size of our dataset and our methods of analytical modelling allowed 61 

us to determine whether BP occurs in individuals with a history of malignancy more or less often than 62 

expected.   63 

 64 

MATERIALS AND METHODS 65 

Population and data 66 

The dataset comprised statistical information on all National Health Service hospital day cases and 67 

admissions, and on all deaths, in the whole of England from 1st January 1999 to 28th February 2011. The 68 

hospital data are from English national Hospital Episode Statistics (HES) supplied by the English national 69 

Information Centre for Health and Social Care.  The mortality data derive from death certificates and were 70 

supplied by the Office for National Statistics. Both sets of data contain diagnosis codes using the 71 

International Classification of Diseases 10th Revision (ICD-10).  Successive records for each individual 72 

were linked together, and the dataset constructed for analysis, by the Oxford record linkage group.  73 

 74 

BP in people with cancer 75 

We constructed a cohort of people with a diagnosis of any malignant cancer (the “cancer cohort”) by 76 

identifying the first episode of day case care, or admission, for any malignant cancer during the study 77 
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period.  People were included in the cancer cohort if, first, they had a hospital record containing a diagnosis 78 

code within the range ICD-10 C00-C97 specified in the principal position on the hospital record, and, 79 

second, they had no prior record of BP. As in previous studies of disease associations by our group [17], a 80 

“reference cohort” was also constructed for comparison. This cohort comprised individuals who did not 81 

have a record of cancer, whose principal diagnosis at admission was for one of a wide range of reasons 82 

listed in the footnotes to Table 2, and who also did not have a prior record of BP.  The reference cohort 83 

consisted of conditions known not to have a significant association with either cancer or BP.  The 84 

individuals in the cancer cohort and reference cohort were then “followed up” by searching the database for 85 

any record of subsequent, or co-occurring, care for, or death from, BP (ICD-10 L12.0).  86 

 87 

Using the same methods as above, we then carried out sub-analyses to determine whether cohorts of 88 

people with specific malignant cancers (listed in Table 2) had higher rates of BP than expected when 89 

compared with the reference cohort.   90 

 91 

Statistical methods 92 

Rates of BP in the cancer cohort and the reference cohort were calculated based on person-days of 93 

“follow-up”. Date of entry into each cohort was the date of first admission for the cancer, or reference 94 

condition, and date of exit was the date of first record of BP, death, or the end of the study period (31 95 

December 2011), whichever was the earliest. We stratified each cohort by age (in five-year age groups), 96 

sex, calendar year of first recorded admission, region of residence, and quintile of patients’ Index of 97 

Deprivation score (a standard English measure of socio-economic status), to obtain observed numbers of 98 

BP in each stratum of the cancer cohort and the reference cohort. The indirect method of standardisation 99 

was then used, taking the cancer cohort and reference cohort combined as the standard population. We 100 

applied the stratum–specific rates of BP in the standard population to the person-days in each 101 

corresponding stratum of, first, the cancer cohort and, second, the reference cohort, to obtain the expected 102 

number of people with BP in each stratum of each of the two cohorts. Expected numbers were then 103 

summed across strata to give the ‘expected’ total number of BP in each of the two cohorts. The 104 

standardised rate ratio for BP in the cancer cohort, compared with the reference cohort, was calculated 105 

using the formula (OCAN/ECAN) divided by (OREF/EREF), where OCAN and ECAN are the observed and expected 106 
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numbers of BP in the cancer cohort and OREFand EREFare the observed and expected numbers of BP in the 107 

reference cohort.  95% confidence intervals for the rate ratios and 2 statistics for significance were 108 

calculated as described elsewhere [2].  We applied post-hoc Bonferroni corrections for multiple 109 

comparisons, where findings were significant at p <0.05, to allow for familywise error in the cohort analyses 110 

of individual cancers. Continuity corrections, for small numbers, were used.   111 

 112 

Cancer in people with BP 113 

We conducted a separate cohort analysis, this time taking people with BP as the principal diagnosis on the 114 

record (the “BP cohort”) and following them up by searching the database for any subsequent, or co-115 

occurring care for, or death from, cancer.  By requiring that BP always be the ‘principal’ diagnosis on the 116 

HES record, or, in the case of a death record, the ‘underlying cause’, we avoided overlap between the co-117 

occurring cases in this analysis and those in the analysis of BP in the cancer cohort (where we required 118 

that cancer always be the principal diagnosis or underlying cause). Standardised rate ratios were 119 

calculated in the same way as described above, to determine whether the rate of cancer in the cohort of 120 

people with BP differed significantly from the rate of cancer in the cohort of people without BP.  We 121 

compared the BP cohort against the reference cohort to determine rate ratios for ‘any’ cancer diagnosis 122 

within the range ICD-10 C00-C97, and to determine rate ratios for the specific cancers listed in Table 2. 123 

 124 

RESULTS 125 

The cohorts 126 

Table 1 shows the number, age and sex distribution of people in the BP cohort and the ‘any cancer’ cohort.  127 

The reference cohort comprised over 5.5 million people, and  there were ample people to populate every 128 

cell in the model used to produce the stratum-standardised rate ratios. 129 

 130 

BP in the cancer cohorts 131 

Altogether, out of 2.87 million people with a principal diagnosis of cancer, 917 also had a diagnosis of BP 132 

on either the same or a subsequent record during the study period (Table 2).   133 

 134 
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People with a principal diagnosis of cancer were, overall, no more likely than the reference cohort to have a 135 

concurrent or subsequent diagnosis of BP: comparison of the two cohorts showed a rate ratio of 0.96 136 

(95%CI 0.88 to 1.04) (Table 2).  Taking significance at p<0.05, high rate ratios were found in three cancer 137 

sub-cohorts– those comprising people with cancers of the kidney , RR 2.23 (95%CI 1.48 to 3.24, 138 

p<0.001;n=28);cancers of the larynx RR 2.22 (1.21 to 3.75, p=0.004; n=14); and lymphoid leukaemia , RR 139 

2.27 (1.21 to 3.89, p=0.005; n=13). A marginally low rate ratio was found when considering one individual 140 

cancer cohort – that which comprised people with breast cancer , RR 0.77 (0.60 to 0.98, p=0.04; n=71).  141 

After applying a post-hoc Bonferroni correction for multiple comparisons, by dividing the 0.05 level of 142 

significance by the number of cancer types studied (0.05/31 = 0.0016), only the rates of BP in people with 143 

kidney cancer remained significantly high compared with the reference cohort. 144 

 145 

Cancers in the BP cohort 146 

In the cohort of 4720 people with a principal diagnosis of BP, 502 had a concurrent or subsequent record of 147 

a malignant cancer (C00-C97) during the study period (Table 2).   148 

 149 

Comparing the BP cohort with the reference cohort, the RR for concurrent or subsequent malignant cancer 150 

was 1.00 (95 CI 0.92 to 1.09), showing no overall significant association.  Taking significance at p<0.05, the 151 

BP cohort differed from the reference cohort in relation to only one individual cancer – lymphoid leukaemia 152 

– where the rate ratio was 1.91 (95% CI 1.15 to 2.99 p=0.007, Table 2).  After Bonferroni correction for 153 

multiple comparisons, this RR ceases to be statistically significant. 154 

 155 

DISCUSSION 156 

Principal Findings 157 

We find no overall association between cancer and BP on a population level.   158 

 159 

With 4720 BP cases and 2,873,720 cancer cases in our initial cohorts, this is a very large epidemiological 160 

study of the relationship between BP and cancer.  This is particularly important given the rarity of BP, which 161 

has an incidence of 4.3 per 100,000 person years [9].  Even in our national study, statistical power in 162 

relation to some of the  analyses of individual cancers was fairly weak. However, we report the results in 163 
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detail both for the record and in the hope that they may be useful to investigators studying the pooled world 164 

literature on individual cancers and BP in either systematic review or meta-analysis.  165 

 166 

BP in the cancer cohorts 167 

At the significance level of p<0.05, we found high rates of BP in 3 out of 31individual cohorts (kidney 168 

cancer, laryngeal cancer and lymphoid leukaemia).  Lymphoid leukaemia and laryngeal cancers have been 169 

previously noted in other studies to have a positive association before BP [3].  After correcting for multiple 170 

comparisons, only the rates of BP in the kidney cancer cohort remained significantly high; but acceptance 171 

of the Bonferroni correction may be a conservative interpretation of the association found by us between 172 

BP and the other two cancers.  On the one hand, the Bonferroni correction makes allowance for multiple 173 

comparisons. On the other, it risks dismissal of real associations simply because it sets the bar so high 174 

that, in analyses of small numbers (as with lymphoid leukaemia and laryngeal cancer), there is not the 175 

power to attain the very high levels of significance required after correction. 176 

 177 

We can only speculate on the potential mechanism for the association between BP after kidney cancer.  It 178 

might be that certain treatment regimes for kidney cancer or pathology relating to the kidney itself might 179 

predispose to BP.  Case-control studies and case reports suggest that certain renally acting drugs like loop 180 

diuretics [12], ACE inhibitors [15] and spironolactone [1], are associated with the development of BP.  181 

Potentially renotoxic drugs like non-steroidal anti-inflammatory drugs [4, 8] have been reported to be 182 

associated with BP.  There have also been case reports of BP in renal transplant patients [10].  Due to 183 

privacy regulations, unfortunately, we cannot seek access to details of treatment regimes from patient 184 

notes.   185 

 186 

Cancers in the BP cohort 187 

Comparing the rates of 31 individual cancer types in the BP cohort with those in the reference cohort, we 188 

did not find significantly high or low rate ratios in respect of any cancer after correcting for multiple 189 

comparisons. 190 

 191 
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A recent study showed an increased risk of cancer in patients with BP who are treated with 192 

immunosuppressive agents like azathioprine, cyclophosphamide, cyclosporine or mycophenolate mofetil 193 

compared to BP patients treated with systemic corticosteroids only [13].  However, the cancers most 194 

associated with immunosuppression are those of the skin and lymphomas [20].  We do not see this pattern, 195 

although the rate ratio for lymphoid leukaemia, which is statistically high before correcting for multiple 196 

comparisons, at the level of p=0.007, cannot be dismissed entirely as a chance finding. 197 

 198 

Relation to Previous Work 199 

In Britain, a small case-control study of 84 BP patients found increased malignancy risk based on 15 200 

individuals with cancer in the BP group [19].  Increased risks have also been seen in a Polish population in 201 

110 BP patients [3].  However, much of the previous work on this subject has been carried out in Japan.  202 

To date, the largest study comprised a total of 1113 BP patients in Japanese hospitals [16].  It reported a 203 

significantly increased chance of contracting cancer after BP, and concluded that screening for internal 204 

malignancy is essential for all patients with BP.  These increased risks were corroborated in another 205 

Japanese study of 204 BP and PV patients [5].   Differences between British and Japanese populations, for 206 

example in relation to lifestyle, environment or genes, might account for the difference between our results 207 

and those of the Japanese studies. 208 

 209 

Strengths and Weaknesses 210 

Our results rely on the accuracy with which autoimmune bullous skin disorders and cancers are diagnosed 211 

in hospital practice and coded in routine hospital administrative datasets.  We had no access to original 212 

clinical records or to laboratory confirmation or disease severity, anatomical location or clinical 213 

presentation. Our study was limited to patients who had an episode of hospital day-case care or admission 214 

in a public hospital in England or who died within the study period.  These patients might differ 215 

systematically in terms of cancer risk when compared to patients with milder episodes not warranting 216 

hospital admission.  None the less, we suggest that this is an unlikely source of bias, because, if there is a 217 

true cancer risk, it seems likely that, if anything, it would be higher in patients with serious enough bullous 218 

disease to warrant hospital care. However, in studies that have considered this, no associations have been 219 
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found between cancer risk and circulating antibody titre levels or extent of mucosal involvement [16] or 220 

severity of BP [5]. 221 

 222 

Our dataset, though large, is fairly modest in the range of variables it includes. Our conclusions should be 223 

regarded as speculative rather than definitive.  However, the overall rate ratios, both when looking at the 224 

rate of cancer in people with BP and at the rate of BP in people with cancer, are very close to 1,with 225 

moderately narrow confidence intervals.  The effect of any important unmeasured confounders, should they 226 

exist, would have to be equal and opposite to any true degree of positive or inverse association.  227 

 228 

Conclusion 229 

Contrary to some previous studies, we find no evidence of increased risk of BP in people with cancer 230 

overall, and no evidence of increased risk of cancer overall in people with BP.  We do, however, find an 231 

increased risk of BP in people who have one of a few specific cancers, most notably renal cancer.  The 232 

suggestion that people with BP in European countries, or populations of European origin, should be 233 

selectively screened for cancer needs further evidence to determine whether it is warranted.   234 

 235 

 236 



10 

 

Conflict of Interest 237 

The authors state no conflict of interest 238 

 239 

Acknowledgements 240 

Over many years, the linked data–files were built by Leicester Gill and Matt Davidson, Unit of Health–Care 241 

Epidemiology (UHCE), University of Oxford.  David Yeates (UHCE) wrote the software package used for 242 

the analysis. 243 

 244 

Funding 245 

The Unit of Health–Care Epidemiology is funded by the English National Institute for Health Research to 246 

analyse the linked data (grant reference number RNC/035/002). The views expressed in this paper do not 247 

necessarily reflect those of the funding body. 248 

 249 

Ethical approval 250 

Ethical approval for analysis of the record linkage study data was obtained from the Central and South 251 

Bristol Multi–Centre Research Ethics Committee (04/Q2006/176).  252 

  253 



11 

 

References 254 

1. Bastuji-Garin S, Joly P, Picard-Dahan C, et al (1996)  Drugs associated with bullous pemphigoid: a 255 

case-control study. Arch Dermatol 132(3):272-276  256 

2. Breslow NE, Day NE (1987) Statistical methods in cancer research, Volume II. The design and 257 

analysis of cohort studies. Lyon: International Agency for Research in Cancer; IARC Scientific 258 

Publication No. 82.  103–115 259 

3. Chorzelski TP, Jablonska S, Maciejowska E, et al (1978)  Co-existence of malignancies with bullous 260 

pemphigoid. Arch Dermatol 114:964 261 

4. Durdu M, Baba M, Seçkin D (2011) A case of bullous pemphigoid induced by aspirin. J Am Acad 262 

Dermatol 65:443-444 263 

5. Iwashita K, Matsuyama T, Akasaka E, et al (2007) The incidence of internal malignancies in 264 

autoimmune bullous diseases.  Tokai J Exp Clin Med 32:42-7 265 

6. Jedlickova H, Hlubinka M, Pavlik T, et al (2010) Bullous pemphigoid and internal diseases – a case-266 

control study.  Eur J Dermatol. 20:96-101 267 

7. Kasperkiewicz M, Zillikens D (2007) The pathophysiology of bullous pemphigoid. Clin Rev Allergy 268 

Immunol 33:67-77 269 

8. Laing VB, Sheretz EF, Flowers FP (1988) Pemphigoid-like bullous eruption related to ibuprofen. J Am 270 

Acad Dermatol 19:91-94 271 

9. Langan SM, Smeeth L, Hubbard R, et al (2008) Bullous pemphigoid and pemphigus vulgaris – 272 

incidence and mortality in the UK: population based cohort study.  BMJ 337:a180 273 

10. Li L, Chen J, Wang B, Yao Y, Zuo Y (2009) Sera from patients with bullous pemphigoid (BP) 274 

associated with neurological diseases recognized BP antigen 1 in the skin and brain. Br J Dermatol. 275 

160:1343-1345 276 

11. Lindelof B, Islam N, Eklund G, et al (1990) Pemphigoid and cancer. Arch Dermatol 126:66-69 277 

12. Lloyd-Lavery A, Chi C, Wojnarowska F, Taghipour K (2013) The Associations Between Bullous 278 

Pemphigoid and Drug Use: A UK Case-Control Study. JAMA Dermatol 149:58-62 279 

13. Mabrouk D, Gürcan HM, Keskin DB, Christen WG, Ahmed AR (2010) Association between cancer and 280 

immunosuppressive therapy--analysis of selected studies in pemphigus and pemphigoid. Ann 281 

Pharmacother 44:1770-6 282 



12 

 

14. Morioka S, Sakuma M, Ogawa H (1994) The incidence of internal malignancies in autoimmune 283 

blistering diseases: pemphigus and bullous pemphigoid in Japan. Dermatology 189 Suppl 1:82-84 284 

15. Mullins PD, Choudhury SL. Enalapril and bullous eruptions [case report] (1994)  BMJ 309(6966):1411 285 

16. Ogawa H, Sakuma M, Morioka S, et al (1995) The incidence of internal malignancies in pemphigus and 286 

bullous pemphigoid in Japan. J Dermatol Sci. 9:136-141 287 

17. Ramagopalan S, Wotton C, Handel A, et al (2011)  Risk of venous thromboembolism in people 288 

admitted to hospital with selected immune-mediated diseases: record-linkage study.  BMC Med 9:1-8 289 

18. Stone SP, Schroeter AL (1975) Bullous pemphigoid and associated malignant neoplasms.  Arch 290 

dermatol 111:991-994 291 

19. Venning VA, Wojnarowska F (1990) The association of bullous pemphigoid and malignant disease: a 292 

case control study.  Br J Dermatol. 123:439-445 293 

20. Vial T, Descotes J (2003) Immunosuppressive drugs and cancer. Toxicology 185:229-40 294 

 295 

 296 

 297 

 298 



13 

 

Table 1:  Age-distribution of people in the malignant cancer cohort (ICD10 C00-C97) and, separately, in the BP 299 

cohort (L12.0), and the percentage who were female 300 

 301 

 302 

  303 

Age at 
admission 

  
Number in cancer 
cohort (% of total) 

% female   
Number in BP 

cohort (% of total) 
% female 

0-14   13907 (0.5) 46.4   7 (0.1) 28.6 

15-19  7877 (0.3) 43.7  5 (0.1) 80 

20-24   12024 (0.4) 46.3   5 (0.1) 40 

25-29  19936 (0.7) 53.3  6 (0.1) 83.3 

30-34   32113 (1.1) 58.8   10 (0.2) 60 

35-39  51627 (1.8) 63.6  17 (0.4) 64.7 

40-44   80175 (2.8) 65.3   20 (0.4) 60 

45-49  117174 (4.1) 63.6  49 (1) 44.9 

50-54   179733 (6.3) 60.4   85 (1.8) 50.6 

55-59  247807 (8.6) 53.2  128 (2.7) 46.9 

60-64   324998 (11.3) 48.8   143 (3) 49 

65-69  372205 (13) 45  257 (5.4) 45.9 

70-74   406252 (14.1) 44   527 (11.2) 49.3 

75-79  413947 (14.4) 45.3  840 (17.8) 51.8 

80-84   321311 (11.2) 48.8   1049 (22.2) 56.9 

85+  272634 (9.5) 56.6  1572 (33.3) 67 

All ages   2873720 (100) 50.4   4720 (100) 57.2 
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Table 2:  Observed numbers (O) of admissions for cancer in the BP cohort, and for BP in the cancer cohort 304 

during the study period 1999-2011; expected numbers (E) based on comparison with the reference cohort
1
; 305 

rate ratios
2
 (RR) and their 95% confidence intervals 306 

    BP in the cancer cohort   Cancer in the BP cohort 

Cancer site (ICD-10 code)   O E RR (95% CI)   O E RR (95% CI) 

Any cancer (C00-C97)   917 939.6 0.96 (0.88-1.04)   502 501 1.00 (0.92-1.09) 

Bladder (C67)  109 97.5 1.13 (0.92-1.37)  46 34.5 1.33 (0.98-1.78) 

Bone (C40-C41)   2 1.4 1.40 (0.17-5.05)   2 1.2 1.70 (0.21-6.17) 

Brain (C71)  10 6.4 1.57 (0.75-2.89)  2 5.7 0.35 (0.04-1.27) 

Breast (C50)   71 90.7 0.77 (0.60-0.98)   39 44.1 0.88 (0.63-1.21) 

Cervix (C53)  4 3 1.34 (0.37-3.45)  3 2.2 1.36 (0.28-3.99) 

Colon (C18-C19)   92 86.4 1.07 (0.86-1.32)   50 50.9 0.98 (0.73-1.30) 

GI - upper (C00-C06·8, C09-C10, C12-C14)  8 9.8 0.81 (0.35-1.60)  9 5 1.80 (0.82-3.41) 

Kidney (C64-C65)   28 12.7 2.23 (1.48-3.24)   10 11.6 0.86 (0.41-1.59) 

Larynx (C32)  14 6.3 2.22 (1.21-3.75)  5 2.9 1.75 (0.57-4.09) 

Leukaemia - lymphoid (C91)   13 5.8 2.27 (1.21-3.89)   19 9.9 1.91 (1.15-2.99) 

Leukaemia - myeloid (C92)  7 3.7 1.91 (0.77-3.95)  4 7.2 0.56 (0.15-1.43) 

Liver (C22)   2 2.7 0.73 (0.09-2.64)   8 10.8 0.74 (0.32-1.46) 

Lung (C33-C34)  28 34.1 0.82 (0.54-1.19)  71 63.9 1.11 (0.87-1.40) 

Lymphoma - Hodgkins (C81)   2 1.6 1.28 (0.15-4.62)   0 1.2 0.00 (0.00-3.16) 

Lymphoma - non-Hodgkins (C82-C85)  22 22 1.00 (0.62-1.52)  17 17.2 0.99 (0.58-1.58) 

Melanoma - malignant (C43)   5 2.6 1.94 (0.63-4.55)   9 4.3 2.10 (0.96-4.00) 

Meninges - benign (D32-D33)  22 19.9 1.11 (0.69-1.69)  9 8.7 1.04 (0.47-1.97) 

Multiple myeloma (C90)   14 8.4 1.68 (0.91-2.82)   6 8.2 0.73 (0.27-1.59) 

Nasopharynx (C11)  1 0.4 2.71 (0.07-15.15)  0 0.4 0.00 (0.00-8.68) 

Nervous system - other (C70)   2 0.2 8.29 (1.00-30.00)   1 0.2 4.40 (0.11-24.78) 

Oesophageal (C15)  16 12.5 1.29 (0.73-2.10)  20 14.3 1.39 (0.85-2.15) 

Ovary (C56)   12 8.7 1.38 (0.71-2.42)   6 7.9 0.76 (0.28-1.65) 

Pancreas (C25)  3 5.5 0.54 (0.11-1.58)  13 18.3 0.71 (0.38-1.21) 

Prostate (C61)   101 98.6 1.03 (0.83-1.26)   86 70.7 1.22 (0.97-1.50) 

Rectum (C20-C21)  34 37.7 0.90 (0.62-1.26)  19 18 1.05 (0.63-1.65) 

Salivary gland (C07-C08)   2 1.7 1.20 (0.14-4.33)   2 1 1.98 (0.24-7.18) 

Skin - other (C44)  310 323.5 0.95 (0.84-1.07)  109 111.9 0.97 (0.80-1.18) 

Stomach (C16)   10 14.3 0.70 (0.33-1.29)   13 16.5 0.79 (0.42-1.35) 

Testis (C62)  2 0.6 3.30 (0.4-11.94)  0 0.2 0.00 (0.00-15.34) 

Thyroid (C73)   1 2.8 0.36 (0.01-2.02)   1 1.1 0.87 (0.02-4.87) 

Uterus - body of (C54)   17 17 1.00 (0.58-1.61)   7 10.6 0.66 (0.26-1.36) 

 307 

1 
The reference cohort comprised people who were coded in the HES dataset with the following conditions or 308 

operations, using Office of Population, Censuses and Surveys (OPCS) code edition 4 for operations and ICD10 309 

code for diagnoses: adenoidectomy (OPCS4 E20), dilation and curettage (Q10.3+Q11.4), tonsillectomy 310 

(F34+F36), appendectomy (H01-H03), cataract (ICD 10 H25), squint (H49-H51), otitis externa/media (H60-H67), 311 

varicose veins (I83), haemorrhoids (I84), deflected septum, nasal polyp (J33+J34.2), inguinal hernia (K40), gall 312 

bladder disease (K80), in-growing toenail and other diseases of nail (L60), sebaceous cyst (L72.1), bunion 313 

(M20.1), contraceptive management (Z30).  All comparisons with thereference cohort were adjusted for age in 314 
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five-year groups, sex, year of first admission, region of residence and quintile of the Index of Multiple Deprivation 315 

(a standard UK measure of socio-economic status). 316 

 317 
2 

RRs were calculated using the formula O
CAN

/E
CAN

 divided by O
REF

/E
REF

, where O and E are the observed and 318 

expected numbers of BP in the cancer and reference cohort, respectively. 319 

 320 


