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Anellovirus (TTV) load to predict 
complications and guide immuno-

suppression in kidney transplant recipients



Kidney translantation patients

→ Life-long immunosuppression

Too much            optimal dose Too little  

Anellovirus, TTVSymptomatic infections 

BKPyV



Maggi et al., Journal of Virology. 

2010. 1;84(13):6891-3.

?

?

?
Pyoria et al., Nucleic Acids Res. 

2023 ;51(7):3223-3239



White     : TTMV (betatorque)     |     Grey     : TTMDV (gammatorque)     |     Black     : TTV (alphatorque) 



TTV-immunometer

Questions:

1. Predict complications of immunosupressant under- and overdosing?

2. TTV-load measurement for proper immunosuppressant dosing?



Wunderink et al., Am J Transplant 2017

1. Predict complications of immunosupressant under- and overdosing?
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TTV-load measurements

Maggi et al., J Virol. 2003; 77:2418-2425

PCR target gene UTR

product length: 63 bp





Van Rijn et al., J Clin Virol. 2021 ;140:104871

- D/R CMV-matching

- CMV prophylaxis
!

BKV 1st episode Rejection 1st episodeCMV 1st episode

Van Rijn et al., J Clin Virol. 2021 ;140:104871



Wunderink et al., Am J Transplant 2017



Van Rijn et al., Rev Med Virol. 2023 Jan;33(1):e2393



2. TTV-load measurement to guide immunosuppressant dosing?

TTV-GUIDE-TX intervention trial

https://www.ttv-guide.eu/




2. TTV-load measurement to guide immunosuppressant dosing?



Randomization Measurement Intervention

1 : 1 (~300 pts) TTV-load [TAC-dosing]

TTV-load, copies/ml ???

TTV-load, copies/ml ???



Gorzer et al., J Clin Virol. 2023; 158:105348
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Inclusion almost finalized

First results are expected end of 2025, beginning 2026
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