
We thank Mrs Beryl Langfield, pharmacy department, for
providing total and monthly expenditure on antibiotics in the
geriatric unit.

1 Department of Health/Public Health Laboratory Service Joint Working Group.
Clostridium difficile infection. Prevention and management. Heywood, UK:
BAPS Health Publications, 1994.

2 British Thoracic Society. Guidelines for the management of community
acquired pneumonia in adults admitted to hospital. Br Jf Hosp Med
1993;49:346-50.

3 Golledge CL, McKenzie T, Riley TV. Extended spectrum cephalosporin
antibiotics and Clostridium difficile. Journal of Antimicrobial Chemotherapy
1989;23:929-31.

4 Green ST, Mackie R, McMillan H, Davie JW. Clostridium difficile induced
colitis occurring during cefotaxiune therapy. Ulster Medical Journal 1985;54:
80-2.

5 Pear SM, Williamson TH, Bettin KM, Gerding DN, Galgiani JN. Decrease
in nosocomial Clostridium difficile-associated diarrhea by restricting clinda-
mycin use. Ann Intern Med 1994;120:272-7.

(Accepted 8 September 1995)

The Microbiology and
Tumour Biology Centre,
Karolinska Institute,
S-17177 Stockholm,
Sweden
J Dillner, senior investigator

National Public Health
Institute and Finnish
Social Insurance
Institution, Helsinki,
Finland
P Knekt, laboratory director

Laboratory ofCellular
Oncology, National Cancer
Institute, USA
JT Schiller, senior
investigator

Finnish Cancer Registry,
Helsinki, Finland and
Department ofCancer
Epidemiology, Karolinska
Institute, Stockholm,
Sweden
T Hakulinen, professor

Correspondence to:
Dr Dillner.

BMY 1995;311:1346

Prospective seroepidemiological
evidence that human
papillomavirus type 16 infection
is a risk factor for oesophageal
squamous cell carcinoma

J Dillner, P Knekt, JT Schiller, T Hakulinen

The genome of the major type of human papilloma-
virus that is associated with anogenital cancer, HPV1 6,
is occasionally found in non-genital cancers, such as
oesophageal cancer and various cancers ofthe head and
neck,' but it is not clear whether human papilloma-
virus infection is a measurable risk factor for these
cancers. Since seropositivity for HPV1 6 capsids has
documented specificity for HPV16 infection,2 sero-
logical testing can provide information on whether
HPV16 infection is a risk factor for disease develop-
ment. Previously we found that HPV16 capsid sero-
positivity was a risk factor for both cervical and anal
cancers at odds ratios of 9-5 and 30 4 respectively.3
Therefore we designed a prospective study to assess
whether HPV16 infection is also a risk factor for
oesophageal or head and neck cancers.

Subjects, methods, and results
During 1968-72 the mobile clinic of the Social

Insurance Institution of Finland collected serum
samples from 39268 subjects resident in most parts
of Finland.4 Registry linkage with the nationwide
Finnish Cancer Registry identified 165 cases of head
and neck cancers that had occurred in the cohort up to
1991. For each patient with cancer, two controls (free
of any cancer at baseline) were selected, matched for
sex, age, and municipality. In 134/165 matched sets the
ages were exactly matched. The maximum age dis-
crepancy (in 4/165 sets) was seven years. The matching
for municipality also resulted in a matching for time of
sample collection. Detection of IgG against HPV16
capsids was performed by standard enzyme linked
immunosorbent assay (ELISA).3 Relative risks, esti-
mated as odds ratios, were calculated using conditional
logistic regression ofnon-dissociable matched sets.
At a preassigned cut off level (0- 180 absorbence

units; relative to internal standards the same as
previously used') 39/492 serum samples were positive
to HPV16 capsids. The proportions seropositive were
similar in the subjects who acquired head and neck
cancer and the controls. However, 7/29 subjects who
acquired squamous cell carcinoma of the oesophagus

Relative risk ofdeveloping head and neck cancers amongHPVI 6 seropositive subjects

No positive Smoking adjusted
for HPV1 6/total % Of Odds ratio (95% odds ratio (95%

Primary site ofcancer No of cases positive cases confidence interval) confidence interval)

Oesophagus 8/39 21 14-6 (1-8 to 117) 13-1 (1-6 to 108)
Larynx 1/37 3 0-2 (00 to 1-6) 0-2 (00 to 2 0)
Lip, tongue, salivary 4/60 7 0 7 (0-2 to 2-2) 0-6 (0-2 to 2-1)
Otheroral 1/29 3 0-6 (01 to74) 04(00to7-1)

and 8/39 subjects who developed any oesophageal
cancer were HPV16 seropositive compared with
only 2/78 matched controls (P<0 001; table). Calcu-
lation of odds ratios for two alternative, arbitrarily
assigned cut off levels (0 150 and 0 200) resulted in
similar or identical odds ratios. HPV16 seropositivity
was not significantly related to age, sex, time lag until
diagnosis of disease, or smoking status.

Comment
The major risk factors for oesophageal cancer

(smoking, alcohol consumption, low socioeconomic
status, nutritional deficiencies, certain chemical
agents) have not fully explained the geographical
variation of the disease.' In some cultural settings
smoking and drinking habits and socioeconomic status
are associated with sexual behaviour and thus also with
HPV16 infection.5
The risk associated with HPV16 is, however,

unlikely to be a secondary association since (a) adjust-
ment for smoking habits did not affect the HPV16
related risk (table), (b) the risk of cancer associated
with HPV1 6 was considerably higher than the risk
associated with these other risk factors, and (c) as
assessed in a comparable Swedish cohort, HPV16
seropositivity was only weakly associated with alcohol
consumption (maximum odds ratio at any exposure
level: 2-0 (1 1 to 3 8)) and, as in this cohort, not
associated with smoking regardless of exposure level
(J D and I Kallings, unpublished). Epidemiological
studies of possible interactions between HPV16 sero-
positivity and other risk factors might be important in
elucidating the cause of oesophageal cancer.
Whereas cervical human papillomavirus infection is

a sexually transmitted disease,5 the mode whereby
the virus infects the oesophagus is unclear. Human
papillomavirus of types 6 and 11 can be transmitted at
birth and cause juvenile respiratory papillomatosis,
whereas oral condyloma in adults can be contracted
by oral/genital sex. Future studies will need to clarify
the frequency and duration of oesophageal human
papillomavirus infection as well as the mode of trans-
mission. It will also be interesting to determine to
what extent exposure to human papillomavirus differs
between populations at high or low risk for oesophageal
cancer.
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