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Leading article

Travellers' diarrhoea - an insoluble
problem

It has been estimated that 250 million people travel each year from one
country to another. In many, that experience expands the mind, but in
addition loosens the bowels. One estimate suggests that at least 100 million
of those travellers experience travellers' diarrhoea (Delhi Belly, Hongkong
Dog, Tokyo Trots, Aztec Two Step, GI Trots, Basrah Belly, Rangoon
Runs, Ho Chi Minhs, Montezuma's Revenge, Casablanca Crud, Turista,
Emporiatric Diarrhoea, Gyppi Tummy, Simla Trots, etc, 43)* Of those,
30% are confined to bed and 40% have to change their programme.4
Symptoms usually start within 14 days of arrival and the disease usually
resolves untreated in 48 to 72 hours.
The incidence of this self-limiting disease is higher in travellers moving

from temperate to the less developed countries than vice versa. In some
areas - for example, south-east Asia and Mexico - the incidence of
travellers' diarrhoea is higher than in some others, such as East Africa.
Many different pathogens can be responsible for the symptoms and the

ratios of those vary in different locations. The major causative agents are4
Escherichia coli, 40-70%; Shigella, 5-20%; Campylobacter, Rotavirus,
Norwalk agent, variable; unidentified, 25-30%. In some areas Salmonellae
and Giardia lamblia are also important. Overall, enteropathogenic E coli
and shigellae are statistically the most important pathogens, in that order.
Various serotypes of E coli produce heat labile and heat stable
enterotoxins respectively (in some cases both). Heat labile (like cholera
toxin) activates adenylate cyclase, while heat stable specifically activates
intestinal guanylate cyclase to produce fluid secretion. In contrast to the
smaller heat stable molecule, the heat labile molecule is readily
immunogenic. Other enterotoxins might also be present.5 The importance
of adherence of E coli is not yet clear.6 Some share with shigellae the
ability to penetrate and multiply within the enterocyte.5 There seems no
doubt that some cases proceed unrelentlessly to postinfective tropical
malabsorption (tropical sprue).2 A mixed group of organisms has also been
shown in the small intestine of children with persisting symptoms (chronic
diarrhoea and weight loss) after travellers' diarrhoea contracted in
Pakistan, India, or Morocco.7 In that study, enteropathic E coli, Shigella
flexneri, Campylobacter spp, Klebsiella spp, Pseudomonas aeruginosa,
adenovirus spp, Candida spp, and Pentatrichomonas hominis were present
in different individuals, and in one of them, serology for Giardia lamblia
was positive; jejunal biopsies showed villous atrophy and crypt
hypertrophy.

PROPHYLAXIS
Obviously avoidance of infected food (especially fresh fruit and
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vegetables) and water (less importantly) is the ideal means of prophylaxis
but, as all travellers know, that is more easily said than done.
Many antibiotics have been used for attempted prophylaxis.8 Until

recently, however, little of the available data were adequately controlled.
Thus phthalylsulphathiazole, 'Streptotriad', neomycin, tetracycline,
doxycycline, erythromycin, mecillinam, trimethoprim (TMP),
trimethoprim + sulphamethoxazole (SMX) as well as bismuth
subsalicylate have been used, with partial success.

Recent double-blind controlled therapeutic trials carried out in Mexico,
have shown that doxycycline9 and trimethoprim (TMP)-sulphamethox-
azole (SMX)10 are effective. In the former study, 21% of 145 volunteers
receiving a placebo, compared with 4% on doxycycline (100 mg daily),
developed travellers' diarrhoea (p<0.002). In the latter, involving 145
students, 10 of 30 on placebo, eight of 58 on TMP and one of 57 on
TMP/SMX (p<0.0001 when compared with the placebo group) developed
the disease. Against those successes must be weighed the undesirable side
effects of antibiotics: rashes (some photosensitive) in one to five per cent,
anaemia, development of resistance, ineffectiveness - for example, with a
campylobacter infection, Stevens-Johnson syndrome, and antibiotic
associated colitis. Antibiotics also increase the risk of superinfection by
other pathogens - for example, salmonellae. They may also mask more
serious infections, thus making bacteriological diagnosis impossible.
On a wider front, antibiotic resistance is a major problem. A serious

aspect is that enterotoxigenicity and antibiotic resistance are frequently
transferred together.1 Thus a conservative approach is highly desirable and
antibiotic prophylaxis must not be routine. Discipline is required in the use
of antibiotics in this situation."1
There are certain groups, however, in whom prophylaxis (with TMP/

SMX, doxycycline, or less effectively, 'Streptotriad') is advisable. Those at
special risk include subjects with achlorhydria, inflammatory bowel
disease, and those where electrolyte disturbance may have dangerous
consequences, including patients taking diuretics. In addition, it may be
justifiable to give antibiotic prophylaxis to people on important business
trips and military populations.

Antiperistaltic agents which include diphenoxylate, loperamide, and
codeine phosphate are frequently used prophylactically or as symptomatic
treatment. Those agents also have some antisecretory activity. By
depressing peristalsis they undoubtedly prolong excretion of pathogens
and encourage persisting bacterial colonisation; they should also be used as
conservatively as possible.' A vaccine seems, at present, to be a long way
off.

TREATMENT OF AN ATTACK
Many agents have been used to treat an attack: starches, talcs, chalks,
gums, absorbents, plant roots, reptile parts, heavy metals, kaolin/pectin,
hydrated aluminium silicate, tincture of opium, diphenoxylate,
loperamide, bismuth subsalicylate, etc.4 The last 6f those agents (which
probably acts by inhibiting prostaglandin synthesis) has to be carried
around as a suspension; sheer bulk is the limiting factor.
Recent trials have shown that antibiotics abort an attack of travellers'

diarrhoea when used in its early stages. Thus in a double-blind study in
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Mexico, TMP and TMP/SMX were effective in 110 affected adults.'2
Thirty seven, 38, and 35 subjects were given TMP/SMX, TMP, or placebo
respectively. Diarrhoea was significantly less after 24 hours in each of the
two treated groups compared with the controls (p<0.01). Bicozamycin, a
poorly absorbed antibiotic, was also shown to be effective in a prospective,
double-blind study of 140 adults in Mexico who received either
bicozamycin 500 mg every six hours for three days, or a placebo.'3 The
majority (49) had an E coli infection, most with both heat labile and heat
stable enterotoxigenic strains, while 25 had shigellae, six salmonellae, and
four both shigellae and salmonellae; five had a rotavirus infection. In 51
there was no obvious pathogen. A significant shortening of the diarrhoea
was recorded in those with enterotoxigenic E coli (p<0.003), shigellae
(p<0.01), and in those with unknown pathogens (p<002). That study has
shown that as well as being useful in travellers' diarrhoea, non-absorbable
antibiotics are effective against enterotoxigenic and invasive organisms.

PROBLEMS IN THE MANAGEMENT OF TRAVELLERS' DIARRHOEA
These may be summarised as follows: (a) There is a wide range of
responsible pathogens - bacteria, viruses, and parasites may all be
implicated. Forty to seventy per cent are caused by enterotoxigenic E coli.
(b) There is a marked geographical variation regarding the ratio of
responsible pathogens. (c) Antibiotic resistance is common, and involves
up to 60% or more of enterotoxigenic E coli. Furthermore, resistance to
multiple antibiotics is common. (d) Antibiotic resistance varies enormously
in different geographical locations: it seems to be worst in the Far East and
Mexico. (e) Some responsible infections - for example, G lamblia - will
not respond to any of the antibiotics mentioned above, but require one of
the 5-nitroimidazole compounds - for example, metronidazole or
tinidazole.

Conclusion

Except in a minority of specific cases, routine prophylaxis for travellers'
diarrhoea should not be given. Attacks can be treated, if they are treated at
all, at their outset and TMP 160 mg, SMX 800 mg, twice daily for three or
five days seems to offer the best results. The well tried combination
'Streptotriad',14 or tetracycline are valuable in up to one third or a half of
cases. Oral rehydration, with a glucose/electrolyte solution - for example,
Dioralyte - should always be at hand to counter dehydration, and should
be the mainstay in the management of an attack.

G C COOK
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London School of Hygiene and Tropical Medicine,
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London
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