
authorities demanding their collusion in unethical
behaviour is illustrated by the recent successful,
possibly permanent, suspension of capital punishment
in California after a refusal by doctors to administer
lethal injections.14

Lifton has shown the ease with which doctors can
drop their ethical guard, in ways that do not have to be
as stark as the horrors of Guantanamo Bay.1 National
and international medical bodies need to understand
that not only do they have more power than they gen-
erally assume, or choose to use, but that to use that
power is a basic ethical duty. This duty is as basic as the
application of ethical principles in the daily life of a
practising doctor.

Michael Wilks chairman, Medical Ethics Committee
(mwilks@bma.org.uk)

British Medical Association, London WC1H 9JP
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Inverse association between appendicectomy and
ulcerative colitis
It’s too early to recommend prophylactic appendicectomy

An inverse association between appendicectomy
and risk of ulcerative colitis was first reported
in 1987 as an unexpected finding in a study of

childhood determinants of inflammatory bowel dis-
eases.1 The major impetus, however, for the current
interest in the association was a 1994 case-control
study which reported that only 0.6% of patients with
ulcerative colitis had had their appendix removed
before diagnosis, compared with 25.4% of controls
from orthopaedic clinics. The corresponding odds
ratio of 0.02 launched the idea that appendicectomy
protects against ulcerative colitis.2 But is this so?

Subsequent case-control studies have confirmed the
inverse association, although with considerably less
extreme odds ratios. In 2001, however, review of the
available literature showed that most studies had used
inappropriate or questionable methods,3 and the
number of unclear or overtly flawed case-control studies
has increased since then. One common problem is the
failure to use identical methods and periods for the
ascertainment of previous appendicectomies in the
patients with ulcerative colitis and in the controls. In sev-
eral studies, unconditional logistic regression analysis
was used in situations where the individual matching
should have been retained to avoid over-ascertainment
of appendicectomies among controls. Other common
problems include the lack of adjustment for confound-
ing factors known to be linked both to appendicectomy
and ulcerative colitis risk (such as tobacco smoking) and
the use in most studies of hospital controls, who will dif-
fer considerably from the background population on
many health and lifestyle issues.

Among the more than 25 published studies, only a
few research teams who described their methods in
sufficient detail to judge the validity of their findings

succeeded in applying a sound study design and
appropriate analysis strategy to reasonably valid and
complete data sources. Two such teams, who focused
on appendicectomies in childhood and adolescence,
reported significant odds ratios of 0.06 for ulcerative
colitis with onset before the age of 17 years4 and 0.05
for ulcerative colitis with onset between 16 and 45
years of age.5 Other studies considering appendicecto-
mies in a broader age range reported more moderate
but still significant odds ratios of 0.3-0.4.6–8

Thus far, there have been only two national cohort
studies on the subject. Swedish researchers followed
212 963 people who had had their appendix removed
and a control cohort of equal size matched for sex, age,
and place of residence. Overall, the incidence of ulcera-
tive colitis was 26% lower in the appendicectomy cohort
(relative risk 0.74, 95% confidence interval 0.64 to 0.86),
an association that was largely due to 58% lower rates of
ulcerative colitis among people who had had an appen-
dicectomy for confirmed appendicitis before the age of
20 (relative risk 0.42, 0.31 to 0.57). In contrast, no subse-
quent reduction in ulcerative colitis incidence was found
for appendicectomies for appendicitis after age 20 (rela-
tive risk 0.97, 0.79 to 1.18) or for non-specific abdominal
pain (1.06, 0.74 to 1.52).9 In Denmark, the overall
incidence of ulcerative colitis among 154 434 people
who had had an appendicectomy was 13% lower than
expected based on ulcerative colitis rates in the general
population (relative risk 0.87, 0.69 to 1.07). As in the
Swedish study, relative risk estimates were lower for peo-
ple aged < 20 years at appendicectomy and for those
who had had a perforated appendicitis, although these
associations did not reach significance.3

If we disregard studies with poor or inadequately
described methods, the evidence still supports an
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inverse association between appendicectomy, particu-
larly at a young age, and later risk of ulcerative colitis.
Importantly, however, such an association does not
automatically imply a protective effect of childhood
appendicectomy. One alternative explanation might be
that the inverse association occurred, at least in part,
because of underlying low rates of appendicitis in
children destined to develop ulcerative colitis. In light of
the marked and rather selective reduction in ulcerative
colitis incidence among people who underwent appen-
dicectomy for confirmed appendicitis before the age of
20 in the Swedish study,9 such an inverse association
between childhood appendicitis, not appendicectomy,
and risk of ulcerative colitis seems plausible. Another
theoretical alternative is that appendicectomy rates
might be low in people from families with a recognised
predisposition to ulcerative colitis, if doctors are more
hesitant to ascribe non-specific abdominal symptoms in
these individuals to appendicitis. If these or similar
mechanisms account for the repeatedly observed
inverse association, appendicectomies would, at best, be
irrelevant in attempts to prevent ulcerative colitis.

To better characterise the inverse association
between appendicectomy and risk of ulcerative colitis,
carefully designed and properly analysed large studies
are required that enable a distinction between effects of
appendicectomy and those associated with its most
common underlying reason, appendicitis. Without
substantive evidence to suggest a genuine protective
effect of appendicectomy, any speculation about clinical
trials to evaluate its therapeutic or preventive impact in
relation to ulcerative colitis10–13 seems premature.
Although appendicectomies are technically simple
operations in most situations, complications can be seri-
ous and even life threatening. The health and hopes of

patients with ulcerative colitis and their relatives are at
stake—as is the reputation of the medical profession if
premature action is taken on inconclusive evidence.

Morten Frisch senior researcher
(mfr@ssi.dk)

Division of Epidemiology, Department of Epidemiology Research,
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Competing interests: None declared.

1 Gilat T, Hacohen D, Lilos P, Langman MJ. Childhood factors in ulcerative
colitis and Crohn’s disease. An international cooperative study. Scand J
Gastroenterol 1987;22:1009-24.

2 Rutgeerts P, D’Haens G, Hiele M, Geboes K, Vantrappen G.
Appendectomy protects against ulcerative colitis. Gastroenterology
1994;106:1251-3.

3 Frisch M, Johansen C, Mellemkjær L, Engels EA, Gridley G, Biggar RJ, et
al. Appendectomy and subsequent risk of inflammatory bowel diseases.
Surgery 2001;130:36-43.

4 Baron S, Turck D, Leplat C, Merle V, Gower-Rousseau C, Marti R, et al.
Environmental risk factors in paediatric inflammatory bowel diseases: a
population based case control study. Gut 2005;54:357-63.

5 Feeney MA, Murphy F, Clegg AJ, Trebble TM, Sharer NM, Snook JA. A
case-control study of childhood environmental risk factors for the devel-
opment of inflammatory bowel disease. Eur J Gastroenterol Hepatol
2002;14:529-34.

6 Gent AE, Hellier MD, Grace RH, Swarbrick ET, Coggon D. Inflammatory
bowel disease and domestic hygiene in infancy. Lancet 1994;343:766-7.

7 Russel MG, Dorant E, Brummer RJ, van de Kruijs MA, Muris JW, Bergers
JM, et al. Appendectomy and the risk of developing ulcerative colitis or
Crohn’s disease: results of a large case-control study. South Limburg
Inflammatory Bowel Disease Study Group. Gastroenterology
1997;113:377-82.

8 Uzan A, Jolly D, Berger E, Diebold MD, Geoffroy P, Renard P, et al. Effet
protecteur de l’appendicectomie contre la rectocolite hémorragique.
Etude cas-témoins [Protective effect of appendectomy on the
development of ulcerative colitis. A case-control study]. Gastroenterol Clin
Biol 2001;25:239-42.

9 Andersson RE, Olaison G, Tysk C, Ekbom A. Appendectomy and protec-
tion against ulcerative colitis. N Engl J Med 2001;344:808-14.

10 Hallas J, Gaist D, Sørensen HT. Appendectomy and ulcerative colitis
(authors’ reply). Epidemiology 2005;16:132-3.

11 Logan R. Appendectomy and ulcerative colitis: what connection? Gastro-
enterology 1994;106:1382-4.

12 Okazaki K, Onodera H, Watanabe N, Nakase H, Uose S, Matsushita M, et
al. A patient with improvement of ulcerative colitis after appendectomy.
Gastroenterology 2000;119:502-6.

13 Schattner A. Appendicectomy in ulcerative colitis. Lancet 1999;353:674.

Treating refractory epilepsy in adults
The choice of drug or drug combinations is bewildering

Most adult patients with refractory epilepsy have
partial (focal) seizures with or without second-
ary generalisation. During the 1970s and early

1980s studies showed that in 70-80% of adults with
newly diagnosed epilepsy, seizures were controlled
successfully by carefully monitored monotherapy with
any of the four standard antiepileptic drugs—
phenobarbital, phenytoin, carbamazepine, or sodium
valproate—all of which seemed to have similar efficacy in
partial epilepsy in later comparative trials of
monotherapy.1–4 Furthermore, adding a second drug for
patients with continuing seizures on optimum mono-
therapy led to modest benefit in no more than one third,
a deterioration in seizure control or unacceptable toxic-
ity in about a quarter, and no change in the rest.2 5

These studies led to important questions. Should
patients unresponsive to the optimum use of the first
drug be switched to alternative monotherapy or
treated with polytherapy? If so, which drug or drug
combination is appropriate?

Twenty years later these questions remain un-
answered. Meanwhile 10 new drugs have been licensed

and marketed in the United Kingdom as adjunctive
therapy in adults for resistant mainly partial epilepsies:
clobazam, vigabatrin, lamotrigine, gabapentin, topira-
mate, tiagabine, levetiracetam, oxcarbazepine, pregaba-
lin, and zonisamide.

The only pragmatic controlled clinical trial of
adjunctive therapy in partial epilepsy that was
unresponsive to a single drug showed that the
probability of remaining free of seizures over the next
year was 16% for patients on adjunctive therapy and
14% for those switched to alternative monotherapy.6

The authors emphasised that the trial was statistically
underpowered and that they had had difficulty in
recruitment because of financial competition from
commercial sponsors targeting similar patients for new
drug trials. In a prospective observational study of 422
newly diagnosed patients, 47% became seizure free on
the first drug and only an additional 14% on
alternative monotherapy with a second or third drug,
whereas only 3% were seizure free on a combination of
two drugs—all of which implies a need to consider sur-
gery in appropriately selected patients earlier.7
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