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Abstract

Traveller’s diarrhoea may impair mountaineers significantly more than other travellers as they are often dehydrated,
water is limited and they have to manage themselves in a harsh environment where any decrease of performance may
be dangerous, e.g. onset of acute mountain sickness (AMS) or decreased fitness — both may be induced by diarrhoea.
Therefore the problem should be managed more aggressively than in normal travellers.

This guideline of the Medical Commission of the International Climbing and Mountaineering Federation (Union Interna-
tionale des Associations d’Alpinisme, UIAA) is designed to be used by mountaineers worldwide. It is a compromise between
detailed and differentiated (“tactical”) treatment and the principle “keep it simple”.

Key words: diarrhoea, altitude, mountaineering, dehydration

Introduction

Traveller’s diarrhoea is one of the most important
medical problems for trekkers and expedition moun-
taineering [1]. The syndrome occurs in 20-70% of
travellers to less developed regions [2-4]. This results
often in significant impairment of activities with nearly
40% of victims changing their itinerary [1, 5].

By increasing viscosity of the blood and thereby
hampered peripheral flow, a fluid loss of 2% of total
body weight causes a significant loss of performance
(about 20%) [6, 7]. This loss of performance is compa-
rable to an additional ascent of 1,500 m. [8-10]. Reduced
fluid intake is correlated with incidence and degree of
acute mountain sickness (survey in [11, 12]), as well as
loss of fluid. For example, there are several cases where
acclimatized mountaineers developed acute mountain
sickness (AMS) due to diarrhoea induced dehydration
instead of further ascent [11, 13], Dehydration has
an additional performance decreasing effect in hot
environments. If the mountaineer is climbing in a hot
environment, any percent loss of body weight by dehy-
dration causes an increase of the core temperature of
0.1 to 0.4°C [14]. In consequence, this will result in an
increased risk of heat related diseases.

Although the detail of the data are still in discus-
sion there is no question that the loss of body water
and electrolytes impairs not only the physical and

mental capacity significantly and increases the risk of
AMS, there is also an increased risk of thrombosis /
thromboembolism, frostbite and other altitude or cold
related health risks. Therefore it is a “must” for any
mountaineer to avoid traveller’s diarrhoea as much as
possible and to treat symptoms consequently.

In contrast to the “normal” travellers who experi-
ence diarrhoea at sea level, the consequences of signifi-
cant diarrhoea can cause an additional increased risk
in a high altitude environment, therefore treatment
should be started earlier and more “aggressively”
than it would be the case for “normal” traveller’s
visiting resorts or national parks at low altitude. This
consensus paper focuses the risk of infection by food,
differentiates the severity of the disease and gives
recommendations how to treat it. Water hygiene and
disinfection is excluded here as it was published else-
where as an independent recommendation [15, 16].
The UIAA Medical Commission recommendations
are based on an extensive literature review which
included international databases such as Medline as
well as standard handbooks on travel medicine and
altitude medicine.

Germs that induce traveller’s diarrhoea
There are many species which can induce diar-
rhoea and these species fall into at least four different
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categories: viruses, bacteria, protozoa, and helminths.
Therefore there is no “one-and-only prophylaxis” for
traveller’s diarrhoea. While there are vaccinations
against some of them (e.g. hepatitis A, polio, salmo-
nella typhi), for most of them different techniques of
personal and group hygiene present the only chance
to minimize the risk. But even in the best setting more
than 75% of the visitors make significant mistakes in
(food) hygiene [17-19],

Risk determining factors

Several factors are important for the individual
risk: age <30y., the region visited (e.g. traveller’s
diarrhoea in the Alps ca. 4%, in Nepal up to 80%),
rainy season, duration of sojourn, type of travelling
(“adventure travel”, mountaineering), reduced gastric
acid (H,-Blockers, acid absorbing drugs etc.), reduced
immunocompetence, diabetes or previous stay in a
developing country for >6 months [2-5, 17-19]. A
checklist which classifies the risk of food is given in
table 1. But it should be mentioned here that the indi-
vidual risk for traveller’s diarrhoea is highly variable.
Some observations indicate, that a permanent stay in a
developing country for more than 6 months decreases
the chance of getting diarrhoea, possibly because the
bowel gets “conditioned”

Persons who have one or more of these risk factors
should get individual advice by a physician experi-
enced in travel medicine. Special attention and train-
ing should be given to any person — traveller or local
staff — who handles food. Hygiene of hands (washing
before food handling!), cleaning surfaces or equipment

Table 1. Risk checklist for travellers

(dishes, spoons, knives...) which get in contact with
food is essential. It is a good idea to separate any meat
products away from vegetables, fruits, or eggs. Keep
separate any food/s which may be contaminated with
pathologic microorganisms.

Prevention of traveller’s diarrhoea

Maintain strict hygiene with respect to water man-
agement and managing any human waste (see also [15,
16]. Maintain strict personal hygiene, especially wash
your hands before you handle any kind of food, water
or beverage. Drink only beverages from safe water
sources (cooked or treated for disinfection [15, 16]) or
safe industrial beverages. Avoid non-cooked milk or
milk products and salad, meat must be well done. Eat
peeled fruits only, but take care that they are peeled
by yourself, otherwise the problem may not be solved
if the person who peeled the fruit had contaminated
hands. Be careful: Some fruits are dangerous, even
if they are peeled! Melons, for example, are sold by
weight. If you inject water at the stipe or at the dried
rest of the flower, the fruit will be heavier and therefore
more expensive, but if the injected water was unsafe,
the water and sugar containing fruit is an optimal
incubator for bacteria, especially if the fruit is stored
in the sun. Do not eat cold sauces or products made
from fresh eggs without cooking.

Clean dishes, cutlery, pans and pots always with
safe water, at least for the final cleaning. If safe water
is a problem, unsafe water can be used for basic clean-
ing. The member who is ill with diarrhoea may not
be able to climb. Do not ask him/her to prepare food
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Safe Relatively safe Unsafe or less Safe
Food Hot, well done (barbequed, | Dried products Salad
cooked, or roasted)
Industrial processed and Hyperosmolar food (e.g. Sauces and “salsas”
packed jam, syrup)
Cooked vegetables and fru- | Washed vegetables or fruits | Uncooked seafood or undercooked or
its which need to be peeled cold meat (e.g. salami), unpeeled fruits,
non-pasteurized milk products, cold
desserts, ice-cream
Beverages Carbonated soft drinks Fresh citrus juice Water from springs or wells (not disin-
fected)
Industrial produced carbo- | Bottled water (locally pro- | Tap water, rivers
nated mineral water duced)
Boiled water, coffee, or tea | Ice, industrial processed Ice-cubes or crushed ice for drinks
and packed
Disinfected water Non-pasteurized or unsterilized milk
Setting Well-known restaurants of | Private homes, restaurants | Street vendors, public markets, restau-
international standard recommended as “high rants recommended in guidebooks as
class” in international gu- | “cheap”
idebooks
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Table 2. Ingredients to prepare 1 litre of oral rehydration solution (ORS) using sterilised water. Dosage (after each diarrhoeic
defecation): " standard glass (125 ml) for preschool children (2-5 yrs.), childs (6-12yrs.) 1 glass, adolescents and adults 2

glasses
Ingredient WHO recommendation Home made mixture
Table salt 3.5gr. 1 teaspoon of table salt
Sodium bicarbonate 2.5gr. V5 teaspoon of baking powder
Potassium chloride 1.5 gr. Eat 1 banana or dried apricots
Glucose 20.0 gr. 4 teaspoons
or normal sugar 40.0 gr. 8 teaspoons

or work in the kitchen so that food is ready on return
for those who continue to climb!

Note: The slogan “peel it, boil it, cook it, or forget
it” does not guarantee safe food! Because some germs
produce heat-resistant toxins, the quality of the food
which will be cooked is very important, independent
from the kind of processing. Ensure the quality of any
food eaten (processed or not) is of a good quality. Or
remember a five star hotel can have a zero start kitchen
if there are no hand washing facilities for the staff. En-
sure that any person who is involved in the handling
or preparation of food regularly washes his/her hands
before touching food or kitchen equipment and before
eating! There will be many situations where safe water
is sparse. Here hygienic towels with disinfectant may
be used for hands, cutlers, and dishes (after a rough
cleaning with unsafe water).

Symptoms of traveller’s diarrhoea

In most cases symptoms occur on about the third
day after arrival (incubation period 6 hrs to some
days). The duration of symptoms is usually 3 -4 days
(untreated), but in 10% of cases last for more than 1
week and about 1% develop chronic diarrhoea (>3
weeks).

Gastroenteritis or enterocolitis is the course of the
disease for most patients. This includes watery, in
some cases mucous diarrhoea, diffuse abdominal pain,
vomiting and body temperature up to 38.5°C. Most
cases are self-limiting within 3-5 days. About 10% of
the patients develop dysentery with puss or blood in
the stool, tenesmus, and fever up to more than 40°C.

Therapy of traveller’s diarrhoea

The most important therapy of diarrhoea is rehy-
dration. Start early to limit the consequences! Adults
should drink about 1/4 1 per defecation (= 2 glasses),
children 1 glass. Except in case of minimal symptoms
use electrolytes for rehydration (Oral Rehydration So-
lution — ORS, table 2). Note: some commercially avail-
able products are for adults only! If used for children
take care to give the correct dosage. Note: No further
ascent until the symptoms have been cured and the
patient is completely rehydrated! For the use of drugs

the severity of symptoms should be considered:

Moderate symptoms should be treated with rehy-
dration as mentioned above, plus loperamide (1% dos-
age 4 mg (2 capsules), then 1 capsule for every liquid
defecation, but not more than 12 mg/day or longer
than for 48 hours) Note: the capsules are for patients
older than 8 years only (special dosage for 2-8 years
are available).

Severe symptoms should be treated like moderate
symptoms plus chinolon (e.g. ofloxacine, 400 mg/d,
or ciprofloxacine, 500 mg/d). Note: Campylobacter
is a common cause of traveller’s diarrhoea in Ne-
pal. Here (and in other regions of south-east Asia)
azithromycin is recommended (500 mg 1x/d for 3
days). If azithromycin should have no significant ef-
fect, consider non-bacterial germs (use metronidazole
as mentioned above) or switch to levofloxacin (500
mg/day for 5 days).

Note: Burbing with disgusting taste, stinking flatu-
lence, abdominal pain, bloating and nausea may indi-
cate Giardia infection (relatively common especially
in India and Nepal, but also in the Rocky Mountains).
Therapeutic options [4]: metronidazole 750-1000 mg/d
for 5 days (3x 250 mg) or tinnidazole 2 g single dose
for adults, for children >6y. 15-30 mg/kg/day in 2-3
dosages for 7 days. There is no single drug available
which is able to treat all patients with Giardia effec-
tively. If symptoms persist try another one.

Contact a physician in case of the following situ-
ations:

Fever >39°C

Vomiting, which doesn’t stop for >2 d

Dysentery (see above)

Symptoms >5 days

Pregnancy

Small child (<6-8y, or so)

Elderly person (>75y, or so)

Severe dehydration / cardiocirculatory symptoms
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