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Inactivating hepatitis C virus in donor lungs using
light therapies during normothermic ex vivo lung

perfusion
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Availability of organs is a limiting factor for lung transplantation, leading to substantial
mortality rates on the wait list. Use of organs from donors with transmissible viral infections,
such as hepatitis C virus (HCV), would increase organ donation, but these organs are gen-
erally not offered for transplantation due to a high risk of transmission. Here, we develop a
method for treatment of HCV-infected human donor lungs that prevents HCV transmission.
Physical viral clearance in combination with germicidal light-based therapies during nor-
mothermic ex-vivo Lung Perfusion (EVLP), a method for assessment and treatment of injured
donor lungs, inactivates HCV virus in a short period of time. Such treatment is shown to
be safe using a large animal EVLP-to-lung transplantation model. This strategy of treating
viral infection in a donor organ during preservation could significantly increase the availability
of organs for transplantation and encourages further clinical development.
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Fig. 2 Effect of EVLP and light-based therapies (LbT) on HCV RNA levels in HCV NAT 4 human donor lungs. a Paired study design: Lungs from same donor
were separated to 2 distinct EVLP systems under different treatment conditions (n =3, each): standard EVLP (control) vs. treatment (circuit exchange,
UVC or PDT). b Effect of EVLP and associated treatments towards perfusate and lung tissue HCV levels measured by gPCR during 9 h of treatment. Lung
tissue and EVLP perfusate measurement results were normalized for percentage of viral load decrease from baseline and presented as mean £ SEM. The
two-way ANOVA statistical test was used for analysis. EVLP: ex vivo lung perfusion
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Fig. 5 Pre-clinical large animal safety studies using EVLP/LbT treatments. a Schematic of a pre-clinical EVLP and lung transplantation model, designed
to assess potential acute lung injury in donor lungs after LbT applied during EVLP (n =4, each group): (1) Control (standard EVLP technique); (2) UVC
(254 nm; 31 mW /cm?); (3) PDT, using lpmol/L MB diluted in the perfusion solution assocdated with red light irradiation (660 nm; 20 mW/cm?®). b-e Lung
function parameters after left lung transplantation (N.5. after one-way ANOWVA statistical analysis). f Graft inflammatory cytokine assessment in lung
tissue after transplantation (N.S. after one-way ANOVA statistical analysis. Error bar indicate standard deviation)
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Figure 4: Serum viral load in the first week and atday 7

Medians presented with IQRs. (A) Kinetics of HCV viraemia in first week after
transplantation in recipients receiving HCV-positive denor lungs. (B) Recipient
medianviral load at day 7 aftertransplantation in EVLP or EVLP plus UVC
groups. EVLP=ex-vivo lung perfusion. HOV=hepatitis Cvirus. UVC=ultraviolet C.




