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●
The protozoa are single-celled eukaryotes that
inhabit a wide range of environments; they may
be  free-living or parasitic in lifestyle. Parasitic

protozoa may be found in all parts of the body and
include intracellular as well as extracellular species. 
They can cause a wide spectrum of disease ranging from
species whose status as parasites is still equivocal, such as
Blastocystis hominis, to those like Plasmodium falciparum
which cause severe disease (malaria) and have a high
mortality if untreated. Within species different strains 
or isolates may exhibit a range of pathogenicity, indeed
considerable effort has been expended in the classifi-
cation of pathogenic phenotypes and genotypes. The 
best example of this is Entamoeba histolytica; extensive 
and elegant studies were performed that separated this
species into phenotypic groups, termed zymodemes.
Some of the zymodemes contained non-pathogenic
strains alone and subsequently sequence analysis has
allowed these to be reclassifed as a separate species,
Entamoeba dispar.

● Exotic imports
When we think of parasites our minds turn to the jungles
of South America and south-east Asia and the savannahs
of sub-Saharan Africa. This is quite justified, as by far 
the biggest parasite burden is borne by the developing
world. Malaria in all its forms is responsible for 
1.5 million deaths per annum, of which 90% occur in
Africa. The parasite responsible for Chagas disease,
Trypanosoma cruzi, accounts for 140,000 disease episodes
per year and this represents a substantial population of
individuals with long-term debilitating disease. In
Britain these parasites are seen in travellers returning
from endemic regions and with the massive increase in
foreign travel, both for pleasure and work, there is
naturally an increase both in awareness and incidence of
exotic imports.

The protozoa that we associate with travel are the
vector-borne diseases: malaria, trypanosomiasis and
leishmaniasis. There are 1,000–1,500 malaria cases per
year in England and Wales; trypanosome and leishmania
infections are in the tens rather than the thousands.
These parasites all require an invertebrate vector in
which they multiply, enabling transmission when the
infected fly takes a blood meal from the unwary traveller.
The range of suitable host insects is dependent on
temperature and humidity; these provide a barrier to the
widespread dissemination of these parasites in the UK.
Although, with changing climate patterns, the day may
yet come when the marsh parishes of Kent are once again
a source of Plasmodium vivax malaria, there have been no
indigenous cases of malaria in England since the 1950s.
Malaria is the biggest threat and most infections
associated with travellers from the UK could be avoided
by use of appropriate prophylaxis and straightforward
precautions whilst abroad (for advice contact the 

PHLS Malaria Reference Laboratory http://www.
malaria-reference.co.uk).

These parasites represent the most dramatic face of
parasitic protozoa, although returning travellers may
well feel that the debilitating diarrhoea that so many
bring back from their journey is of equal importance.
This is often the result of bacterial infection, but
protozoa are amongst the likely suspects. These include
the flagellate Giardia lamblia and the amoeboid parasite
Entamoeba histolytica.

There were 536 laboratory reports of Entamoeba
infection in 1998 in England and Wales. The majority of
patients present with diarrhoea only, but in a significant
number (10% of infections) disseminated disease occurs
with formation of liver abscesses and meningo-
encephalitis.

● Contaminated water
Some protozoan agents of diarrhoea are not only found 
in the tropics but are also indigenous to the UK. They 
are mainly associated with the contamination of water
supplies, or foodstuffs that have been in contact with
contaminated water, either as a result of irrigation or
washing. The two principal organisms are Giardia
lamblia and Cryptosporidium parvum. For each of these
parasites there are 4,000–5,000 laboratory reports per
year from England and Wales and each is associated 
with outbreaks.

Cryptosporidium has been the focus of attention recently
as it gives us control problems. The infectious oocysts are
resistant to chlorination and we do not have effective
antiprotozoal agents to treat symptomatic infection.
There are currently 5–10 outbreaks of cryptosporidiosis
per year (compared with less than one per year for
Giardia); these are largely associated with water supply
treatment failures or contamination by sewage. However,
outbreaks have been reported as a result of contamination
of swimming pools and also from handling animals
during farm visits. Recently, legislation has been intro-
duced for continuous monitoring of water treatment
sites. Companies are required to sample 1,000 litres of
water over 24 hours for the presence of Cryptosporidium
oocysts. If more than one oocyst is found per 10 litres of
water then the company is liable to prosecution.

Giardia, though not so often associated with
outbreaks, is still a significant cause of disease in the 
UK. Infections may be associated with foreign travel and
lack of attention to such precautions as using bottled 
or boiled water and avoiding ice in food or drinks.
Nevertheless, Giardia is indigenous to the UK and
people become infected who have no history of travel.
There is no clear example of a single reservoir species in
the UK, but in the USA Giardia is regarded as a zoonosis.
Beavers and other wild animals act as a reservoir and
Giardia infection is particularly associated with those
who undertake ‘wilderness sports’.
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● At risk populations
The reality of parasitic infections for the generally fit 
and well patient in the UK is that the disease will usually
be self-limiting or amenable to chemotherapy. However,
a significant population of people may be regarded as 
at particular risk from these infections. We think auto-
matically of the immunosuppressed, either as a result 
of HIV infection or immunosuppressive therapy. It is
worth remembering that the immune responses in these
two groups may be quite different and this is reflected in
the parasites causing infections and the responses to
them. However, significantly larger groups at risk of
infection are those at the extremes of age. The young are
at risk in the first years of life as their immune responses
develop to maturity, but also because of their very tactile
approach to exploring the world around them. The
increasing population of the elderly is also vulnerable to
infections that a younger person would shrug off. Indeed,
in recent outbreaks of Cryptosporidium it has been the
elderly who have suffered the most; this infection is
associated with passage of large volumes of watery
diarrhoea for which the only option is to provide
hydration support.

Several protozoa associated with intestinal disease
have come to our attention as a result of immuno-
suppressed patients presenting with unusual diarrhoeas.
These include the microsporidia, Isospora belli and
Dientameoba fragilis as well as Cryptosporidium. It should
be remembered that these organisms can also be seen in
the immunocompetent.

Another parasite that has come to the fore in recent
years is Toxoplasma gondii. This is because it impacts not
only on the immunosuppressed but also because
infection in pregnancy can have catastrophic effects.
Toxoplasma is closely related to both Cryptosporidium and
Plasmodium. It has a complex life cycle in which sexual
reproduction only occurs in the cat family, while in all
other hosts asexual reproduction occurs. Transmission is
via two mechanisms. Cats pass infective oocysts in the
stool which contaminate the environment, while the
alternative route of transmission is consumption of 
meat containing the latent life cycle stage, the tissue 
cyst. Thus, those at risk are advised not to eat ‘pink’ meat
or uncooked meat products. In Europe this applies
particularly to lamb-based products, but in North
America the focus is on pork. In the UK approximately
25–30% of the general population has been exposed to
Toxoplasma and are positive in serological tests. The
tissue cyst is immunologically inactive, is found in

muscle and brain tissue and is responsible for sustaining
a viable infection for the lifetime of the host. Those who
are serologically positive are assumed to have a latent
infection, held in check by the host immune response.
This is the nub of the problem. Should the patient
become immunosuppressed, then the ‘time bomb’ is
released. Commonly a toxoplasmic encephalitis is
observed but in transplant patients pneumonia and other
manifestations may be seen.

Toxoplasma in pregnancy is a great cause of anxiety. 
If the mother acquires Toxoplasma infection for the 
first time during pregnancy then transmission to the
foetus may result in mental and physical disability.
Severe disease is most likely to result from infection 
early in pregnancy. Although most congenitally infected
children will be asymptomatic at birth, in later life 
up to 80% will develop symptoms, particularly eye
disease. Treatment for toxoplasmosis in pregnancy is
problematical because of toxicity to the foetus; it is a
better option for those pregnant or planning pregnancy
to avoid undercooked meats and handling cat litter.

● Often forgotten
A protozoan parasite that is often overlooked is
Trichomonas vaginalis, which of course cannot be ignored
in clinical practice. Trichomoniasis affects at least 170
million individuals globally, may increase the risk of
transmission of HIV and predispose pregnant women 
to premature rupture of membranes and early labour.
This flagellate parasite of mucosal membranes is very
similar in biology to its close relative Giardia, but does
not require the resistant cyst stage as it is transmitted by
intimate sexual contact.

● Public health
The title of this piece poses the question ‘cause for
concern?’. I have tried to outline the areas in which the
parasitic protozoa pose a threat to the health of the
population in the UK and I suggest that this challenge
may best be met from a public health rather than an
individual basis. Control of these infections is preferable
to treatment. There are two components to effective
control measures. First, public awareness; I hope the
examples I have given show that if an individual chooses,
they can avoid most of the risk of these infections. The
second component is an appropriate infrastructure 
to minimize exposure; this may include measures to 
ensure the supply of clean water and surveillance for
contaminated foodstuffs.
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TOP LEFT:
Fig. 1. Transmission electron
microscopy image of Toxoplasma
gondii tachyzoite stage invading a
host cell in a tissue culture
preparation. The specialized
structures of the apical complex
can be seen; these are
characteristic of this family of
protozoans which includes
Plasmodium and Cryptosporidium.
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ABOVE:
Fig. 2. Haematoxylin and eosin
(H&E)-stained smear showing the
flagellate protozoan Trichomonas.
The characteristic tear drop shape,
flagellae and nucleus can be seen.
The gut protozoan Giardia sp. has 
a very similar appearance.
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