New pregnancy tests show promise, but trigger concerns over misuse
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Simple blood tests carried out on pregnant women could one day be used to gather detailed health information about the developing fetus, and could also be used to predict the risk of pregnancy complications, says Professor Diana Bianchi, of Tufts University School of Medicine in Boston. But she also warns that this new technology is being misused, in unreliable commercial tests that claim to detect a baby’s gender as early as the second week of pregnancy.

Professor Bianchi will tell delegates attending a genetics meeting this week that hundreds of studies on the use of ‘free fetal DNA’ to develop new, non-invasive pregnancy tests have been published in the last decade. Despite all this research, so far just two uses of this promising new technology have made it into clinical medicine: diagnosing genetic conditions that affect either male or female fetuses, by determining fetal gender after the sixth week of pregnancy, and detecting at-risk pregnancies in women with Rhesus negative blood.

However, a commercial test based on the technique that claims to accurately predict gender using samples of the mother’s blood as early as five weeks after conception has already been marketed. It is currently the focus of an ongoing lawsuit, brought by women who say it got the gender of their babies wrong. Now, another company is claiming that it can determine fetal gender as early as one day after a missed period, using a sample of the mother’s urine.

Professor Bianchi said: 'In some cases in the US some women have gone on to have unnecessary invasive prenatal diagnostic testing performed because their ultrasound results disagreed with the home fetal gender tests. This is not simply a matter of painting the nursery the wrong color. The unnecessary invasive tests carry a risk of miscarriage'.

The placenta, or afterbirth, is constantly undergoing remodeling, releasing free fetal DNA into the mother’s bloodstream. In addition, a small number of cells from the fetus  are attacked by their mother's immune system. The fetal cells break apart, releasing their DNA – so-called 'free fetal DNA' - and also its close chemical relative RNA. 

One form of RNA, which stands for ribonucleic acid, is the intermediary between a gene and the protein it makes. Other types of RNA play an important role in controlling the activity of genes. So studying RNA molecules can reveal important information about which genes are 'switched on' at different times in the developing fetus. 

For example, Bianchi's team have discovered that crucial genes involved in sight, hearing and smell are switched on by the fetus during the last weeks of pregnancy – presumably in preparation for life after birth.  'These results suggest that non-invasive monitoring of maternal blood may allow doctors to determine whether or not the fetus is developing normally and will be adequately prepared for the challenges of life outside the womb', said Professor Bianchi. 

In collaboration with Graham Burton, Professor of Reproductive Biology at the University of Cambridge, Bianchi’s group has also recently shown that the amount of free fetal DNA in the mother’s blood increases if the placenta is deprived of oxygen. This finding could lead to a new diagnostic test for pregnancy complications such as pre-eclampsia, allowing it to be picked up before symptoms develop. The work was published in the August issue of the American Journal of Pathology.   

Professor Diana Bianchi will be speaking about the above topics at the annual meeting of the British Society of Human Genetics, being held at the University of York from 18-20th September.  

ENDS

NOTES FOR EDITORS:

Dr Lyn Chitty will be available for telephone interviews during afternoon of Friday 15th September on 07711808713.

For further information or to arrange a telephone interview with Professor Bianchi please contact Dr Jess Buxton or Khadija Ibrahim on 020 7278 7870, alternatively email jbuxton@progress.org.uk or kibrahim@progress.org.uk. For queries in the week commencing 18th September please contact us on 07956 993262.

Please refer to the British Society for Human Genetics (BSHG) conference if reporting these stories. The BSHG annual conference covers recent advances in human genetics research and its applications in the clinic, and is attended by hundreds of clinical geneticists, scientists and genetic counsellors. 
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