A harmless virus as a guide after kidney transplantation
European study shows: TTV could help tailor immunosuppression more closely to individual patients in the future
After a kidney transplant, patients face a lifelong balancing act: the immune system needs to be suppressed sufficiently to prevent the new kidney from being rejected. At the same time, immunosuppression must not be too strong, as this increases the risk of infections, among other complications.
So how much immunosuppression is exactly right for each individual patient?
A large European study has investigated an unusual new approach: a harmless virus carried by almost everyone could potentially serve as a kind of “immunometer”, helping doctors tailor treatment more closely to the individual strength of a patient’s immune system.
The results now available are encouraging.
TTV: a virus that does not cause disease
At the centre of the research is the so-called Torque Teno Virus, or TTV. Unlike many other viruses, TTV is not known to cause disease. Almost everyone carries it.
What makes TTV interesting is that the amount of virus present in the blood appears to provide information about how active the immune system is: when the immune system is stronger, there is less TTV in the blood; when it is more strongly suppressed, there is more.
The amount of TTV could therefore serve as an indirect measure of immune system function.
This is particularly relevant after an organ transplant. At present, immunosuppression is primarily managed according to how much of a particular drug – such as tacrolimus – is present in the blood. However, this value does not directly indicate how strongly an individual patient’s immune system is actually being suppressed.
Treatment tailored more closely to the individual
This is precisely where the European study came in. Researchers investigated whether the tacrolimus dose could be adjusted not only according to the usual drug concentrations in the blood, but instead on the basis of the TTV concentration in the blood.
The idea is straightforward: if doctors can assess more accurately how strongly a person’s immune system is currently being suppressed, the drug dose could also be adjusted more precisely to that individual’s needs.
In the long term, this could represent an important step towards personalised immunosuppression – moving away from largely uniform target levels towards treatment tailored more closely to each individual patient.
260 transplant recipients from six European countries
A total of 260 kidney transplant recipients took part in the study. They were treated at 13 hospitals in six European countries, with participating centres in Austria, the Czech Republic, France, Germany, the Netherlands and Spain.
Half of the participants received standard treatment, in which the tacrolimus dose was managed according to established blood concentration levels. In the other half, TTV levels were additionally used over a period of nine months to adjust the tacrolimus dose.
The study involved stable adult kidney transplant recipients (excluding those at high risk of rejection and infection) during the first year after transplantation.
What did the study find?
The most important finding is that TTV-guided treatment proved to be safe in the patient group studied.
By the end of the study, infections, rejection episodes and deaths occurred at similar rates in both groups. There was also no relevant difference between the groups in rejection detected by protocol biopsies at month 12 of the study.
At the same time, the study suggests that participants in the TTV-guided group received less tacrolimus overall and had lower tacrolimus blood concentrations than those receiving standard treatment.
This is a particularly interesting result. It suggests that, in suitable patients, TTV could help reduce the amount of immunosuppression required without compromising safety.
Less medication – but not without medical guidance
For transplant recipients, one point is particularly important: these results do not mean that immunosuppressive medication should now be reduced independently.
Tacrolimus and other immunosuppressive medicines protect the transplanted kidney from rejection. Any change in dosage must only be made in consultation with the treating transplant team.
The researchers also emphasise that further studies are needed. For now, the current study shows that TTV-guided immunosuppression can be used safely in stable, low- to medium-risk European patients during the first year after kidney transplantation.
Whether this approach can ultimately reduce immunosuppression in the longer term while also lowering the risk of infections and rejection requires further investigation.
Research continues
The research therefore does not end with this study. In France, for example, researchers are currently investigating the potential benefits of measuring TTV during the second to fifth year after kidney transplantation.
This brings an increasingly important question to the forefront – one that is directly relevant to many transplant recipients: Will we be able to determine more precisely in future how much immunosuppression an individual patient actually needs?
TTV could become a valuable guide in answering this question.
What does this mean for patients?
For the time being, the study does not immediately change everyday treatment after kidney transplantation. However, it provides an important building block for a possible future development: immunosuppression could become more individualised, more targeted and more closely aligned with a person’s actual immune function.
In the long term, this could help transplant recipients achieve an even better balance between protecting the new kidney and avoiding the consequences of excessive immunosuppression.
Further information about the European research project and TTV-guided immunosuppression is available at www.ttv-guide.eu.
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