Cryptosporidiosis

Cryptosporidiosis is a form of gastro-enteritis (stomach bug).  It has caused concern because it can be transmitted through contaminated water.  Infection can also be spread through uncooked or unwashed food, handling farm animals or household pets and through touch by contaminated hands.  To those at special risk  --  and it is only a tiny minority of people with primary immunodeficiencies  -- it is a very significant problem.  

Cryptosporidiosis is a disease caused by the parasite Cryptosporidium parvum.  It has only recently been recognised as a cause of acute diarrhoea in man.  The name is often shortened to ‘crypto’, and the typical symptoms are severe diarrhoea and vomiting.  Healthy people recover quickly, usually within two or three weeks at most.  However, in people who have certain rare forms of immunodeficiency, Cryptosporidium infection can cause serious problems.  The often heavy diarrhoea is persistent and can cause serious weakness and exhaustion.  The infection can spread to the liver and lungs and prove impossible to treat.  Sadly in some cases, it can be fatal.

Cryptosporidium is quite common.  Many cases are reported each year.  Whether this is a true increase over the past, or whether it reflects greater public awareness and improved detection methods is not known.  It is much more common in developing countries.  For example, if we look at children with gastro-enteritis, in Western countries only one to four percent harbour Cryptosporidium, whilst in developing countries the figure is four to eleven percent.

Clearly this is an infection about which people with an immunodeficiency are going to be concerned, especially as outbreaks associated with drinking water have received wide publicity in the past.  This Information Sheet is written on the basis that a problem understood is a problem more easily coped with, and fortunately, effective steps can be taken to avoid Cryptosporidiosis.

Which kinds of immunodeficiency make Cryptosporidiosis a major risk?
Cell mediated immunity (involving T cells) rather than that based on antibodies, appears to be important in the defence against Cryptosporidium.  The best example of this is HIV infection (an ‘acquired’ immunodeficiency) which mainly affects T-lymphocytes, the cells responsible for the cell 

mediated immune responses.  As HIV-associated immunodeficiency worsens, the risk of a serious outcome from infection with Cryptosporidium increases.  If the patient’s immune response can be 

improved, as it often can be in HIV by treatment with drugs, then the infection can be controlled.  So it can be seen as a matter of degrees:  the greater the deficiency the greater the risk.  In certain primary immunodeficiencies the fault in cell mediated immunity is sufficiently severe to put sufferers at risk.  People with severe combined immunodeficiencies (SCID), and CD40 Ligand deficiency (Hyper IgM syndrome) are at risk.  As is so often the case, the proper advice can only be given on an individual basis.  If you are concerned, you should ask your clinical immunologist.

We all should be taking everyday hygiene measures to prevent infections like Cryptosporidiosis, but most of us would not consider boiling or filtering our drinking water, nor worry about the local swimming pool unless we were informed that this was necessary.  For the few immunodeficiency sufferers with a severe defect in cell mediated immunity, these extra precautions are a must, as infection, once acquired, is so difficult to treat.  There is a need to be especially careful abroad in developing countries.

What exactly is Cryptosporidium?
Cryptosporidium parvum is a protozoan  --  a small single cell organism usually only seen under the microscope.  It is a parasite of humans and many other mammals , including farm animals, which are an important source of human infection.  It lives inside the cells lining the intestines and sometimes the lungs and bile tracts within the liver, producing local damage.  It goes through its whole life cycle in one host, and unlike, say, malaria, is not dependent on a second host to act as vector (like mosquitoes in the case of malaria).  It is passed directly from host to host in a very well protected cyst stage, called an oocyst.  The success of Cryptosporidium as a parasite is dependent on the fact that oocysts, which are shed in great numbers in the stools of the infected animal or person, are very tough, surviving for long periods in soil and water.  These are very infectious.  Just one hundred parasites are sufficient to infect, if taken in with food or water.

How exactly is Cryptosporidium spread?  How can you avoid it?
It is worth repeating that the oocysts which transmit infection are shed in the stools of infected persons and animals and to produce an infection these have to enter the intestine of the next host.  The most important routes of spread include transmission from animals to man, especially through contact between  young children and farm animals, and from person to person. Cryptosporidium gets into the intestines from contaminated hands, uncooked or unwashed food or water, etc. Infected people can spread it to others by not washing their hands carefully after using the toilet, and handling dirty laundry or nappies.  People with contaminated hands pass the infection to others by preparing the food or simply touching the hand of another person.  The contamination of vegetables by soil can also be a factor.

It follows from all this that the risk of exposure to the organism can be reduced very substantially by simple, common sense measures.  

· Avoid contact with human or animal waste products.  

· Wash your hands after using the toilet, handling animals including household pets, and such activities  as changing nappies, handling dirty laundry, and gardening.  

· Wash vegetables before eating them to assure they are not contaminated by soil.  

· Cooking food and boiling water for one minute kills Cryptosporidium.

The transfer of Cryptosporidium in drinking water is a special concern.  Although understandably frightening, this problem has to be seen in a reasonable perspective.  Although treatment processes cannot be relied upon to prevent all oocysts from entering mains water, they are effective in dealing with the low numbers of the parasite which normally contaminate the sources of water supplies.  However, if a water source should exceptionally become heavily contaminated with Cryptosporidium by accidental agricultural pollution or as the result of heavy rainfall with the resultant run off from agricultural land, or from the discharge of sewage effluent, significant numbers of occysts may pass into the treated water supply.  Because the parasite can occasionally get through the system, health authorities, local authorities and the water companies have developed together strategies and contingency plans for the recognition and management of outbreaks of the disease, either potential or real.  Warning the community of the danger early, so that extra precautions can be taken in the home and at work, is essential.  To facilitate this, water companies undertake monitoring if circumstances suggest there may have been heavy contamination, and if there has been a variation from normal operation in the water treatment works, or if an outbreak of Cryptosporidiosis is suspected in the community.

What precautions can be taken against catching Cryptosporidium from water? 
Avoid drinking or swimming in water that might be contaminated.  If you do go swimming, don’t drink the water.  In the Canada, municpal water is normally safe, and always so if boiled for one minute; some, but not all, water filters remove the parasite (if in doubt, check).  The preparation of most proprietary bottled water and fizzy drinks involves processes which make them safe (but if in doubt, check).  Lastly, if you are unfortunate enough to catch Cryptosporidiosis, you should avoid spreading it to others by careful hand washing and cleanliness, not going into public swimming pools or preparing food for others.

As is so often the case, proper advice can only be given on an individual basis.  If you are concerned you should ask your immunologist.  You should also take reasonable precautions against infection until you have received expert advice on your risk status.

How is Cryptosporidium diagnosed?
By recovering the oocysts from stool specimens in the laboratory.  Modern (monoclonal antibody-based) methods are very effective at detecting it, but more than one specimen should be examined if the oocysts are not found.  Numbers are greatest early in illness, but persist for the duration of diarrhoea.

How can Cryptosporidiosis be treated in immunodeficiency?
No completely effective, specific anti- Cryptosporidium treatment is available, although there are a number of antibiotics to which some patients respond, at least temporarily.  The effects of severe diarrhoea, particularly dehydration, have to be dealt with.  Restoration of immune function is the most important measure, but is often not possible.  In people at high risk, it is an infection to be avoided, by sensible hygiene measures, if at all possible. 

