



More haste...
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Rapid diagnosis helps doctors in poor countries to treat people wisely—unless the tests come up with the wrong result
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IN MEDICAL diagnosis, speed is important. But so is accuracy, and the two are not always compatible. At a meeting held recently by Médecins Sans Frontières, an aid agency, at St Bartholomew's Hospital in London, Derryck Klarkowski explained why he worries about this conflict. 

Mr Klarkowski advises a project in Bukavu, in the Democratic Republic of Congo, that frequently tests people for HIV. In 2004 he realised that the rapid-diagnosis kits which the project was using suffered from a weirdly high false-positive rate—in other words, telling people they were infected when, in fact, they were not.

That is not quite as bad as giving someone who is infected a clean bill of health, and thus both denying him treatment and risking his innocently transmitting the virus to others. But it is not good. Social prejudice against the infected means that a false positive also causes harm. And there is the risk, as well, that a pregnant woman might choose to abort her fetus rather than give birth to an infected child.

A few of the patients in Bukavu tested positive for the virus twice, but over the following year showed no signs of having dwindling numbers of the type of immune cells normally destroyed as HIV replicates. Their suspicions aroused, Mr Klarkowski's colleagues decided to retest 20 of these patients. All 20 were HIV negative. They then checked 229 positive patients with the gold-standard laboratory test, a Western blot. More than 10% of the rapid tests were giving false bad news. 

That was worrying. First, Mr Klarkowski worried that the project was wrongly storing or was using the kits incorrectly. But, although this side of affairs was not perfect, no out-of-the-ordinary process seemed to explain the result. He then worried that some other bug in Bukavu could have been causing the initial tests to give a positive reading. 

This seems the most likely answer, because the patients are frequently exposed to lots of germs. It takes a month for the body to make antibodies to a newly encountered pathogen, so a bunch of immune-system cells called B lymphocytes first fire back in a general way. Occasionally, that counterattack might involve antibodies with features similar enough to those of HIV antibodies to fool an HIV test into a positive diagnosis. 

Decisions, decisions

Mr Klarkowski is not sure what the misleading bug involved is. False-positive hotspots have also been reported from the same type of test in Uganda and India. When researchers looked for similar errors in Nigeria, though, they found none. 

Helen Counihan, who also spoke at the conference, has an even more complicated task than Mr Klarkowski—to balance false positives and false negatives. She works with the Malaria Consortium, an international not-for-profit organisation that is advising Uganda's Ministry of Health which type of rapid-diagnostic test it should recommend for the disease. In this case two tests are available but they have different patterns of error.

The creature that causes malaria is a rather different beast to HIV. As a result, instead of looking for an antibody against it, malaria tests are tuned to proteins made by the parasite itself. 

One of the tests detects histidine-rich protein II. This works well and does not need to be stored in a refrigerator. It is poor, however, at distinguishing people infected with the malarial parasite from those in whom the protein is hanging around after all the parasites have died. The second test, which is sensitive to an enzyme called plasmodium lactate dehydrogenase, allows more false negatives to creep in generally, and notably in children under five years old. Also, it is sensitive to the heat. But it is better at distinguishing recovered patients from those still infected.

In malaria, false negatives are especially bad for children, because they can become severely ill in a matter of days if they are not treated quickly. Most deaths from malaria are among the under-fives. False positives, however, may misdirect the treatment of people who are suffering from other fevers. They also waste drugs in a way that poor countries can ill afford.

In Uganda Ms Counihan went for the false positives. She is recommending the histidine-rich protein II test. In her trial this found 98% of all true cases. However, 22% of children and 50% of adults given positive diagnoses were not actually infected. As in so much of life, you pays yer money and you takes yer choice. 
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