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33 paired donor corneas stored at 2 to 8°C for up to 28d 
- XTRA4 or  
- Optisol-GS  



Central Stromal Thickness 



Endothelium – ECD, Morphology, Mortality 



XTRA4 at the Rome Eye Bank 
Preliminary Results from a Non-Inferiority Study: XTRA4 vs. EUSOL-C 

Eye Bank Clinic 

Clinical results 
after  endothelial keratoplasty 

(DMEK/DSAEK)? 

Primary Endpoint: Non-Inferiority XTRA4 vs. EUSOL-C 
 

Relative reduction of recipient CCT (rrCCT) at 1 month post-transplant 
 

rrCCT = (CCT pre-transplant) - (CCT at 1 month) 
(CCT pre-transplant) 

Conclusion: XTRA4 preserves the corneal endothelium 
similarly to Optisol-GS for up to 14 days while maintaining 

consistently thinner corneas for up to 28 days. 



Eye Bank 
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Eye Bank Donor-CCT 
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Example Tissue in XTRA4 
T1: CCT 618 
T2: CCT 600 (7 days) 
T3: GT 91 

T1 T2 



Clinic 
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Means Eusol-C XTRA4 P-value 

Tissues 15 9 

Post-mortem to T1 interval, d -0.2 (9.8) 3.3 (1.2) 0,23 

T1 to T2 interval, d 8.4 (9) 6.4 (3.3) 0,5 

Donation to surgery interval, d 9.9 (2.9) 10.4 (3.8) 0,7 

CCT T1, µm 599 597 0,89 

CCT T2, µm 608 566 <0.01 

Relative CCT reduction T2, % -1,6 5 <0.01 

ECD T1, cells/mm2 2553 2633 0.031 

ECD T2, cells/mm2 2487 2589 <0.01 

Relative ECD loss T2, % 2,6 1,6 0,39 

EC mortality T1, % 0,1 0,1 0,53 

EC mortality T2, % 0,2 0,3 0,56 

EC mortality increase T1-T2, % 0,1 0,1 0,98 

Means Eusol-C XTRA4 P-value 

N patients (DSAEK / DMEK)  8 / 7   3 / 6 

CCT pre-transplant, µm 703 731 0,48 

CCT W1, µm 635 686 0,52 

CCT W4, µm 535 563 0,39 

CCT W24, µm 510 534 0,31 

Relative CCT reduction W1, % 7,9 6,2 0,87 

Relative CCT reduction W4, % 22,4 22,1 0,96 

Relative CCT reduction W24, % 29,8 29,2 0,92 

Graft thickness pre, µm 100,4 99,7 0,94 

Graft thickness W4, µm 87,1 68,3 0,36 

Graft thickness W24, µm 75,5 79 0,79 

ECD W24, cells/mm² 1264 1114 0,75 

Eye Bank CCT 
Clinic CCT 
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Eye Bank Donor-CCT 
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Donor CCT during tissue 

preservation 

Deswellling vs. Swelling during storage 

Means Eusol-C XTRA4 P-value 

Tissues 15 9 

Post-mortem to T1 interval, d -0.2 (9.8) 3.3 (1.2) 0,23 

T1 to T2 interval, d 8.4 (9) 6.4 (3.3) 0,5 

CCT T1, µm 599 597 0,89 

CCT T2, µm 608 566 <0.01 

Relative CCT reduction T2, % -1,6 5 <0.01 



Eye Bank Donor-CCT 

XTRA4 at the Rome Eye Bank 
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Example Tissue in 
XTRA4 

T1: CCT 611 
T2: CCT 558 (8 days) 
CCT-Reduction 8,7% 
-> Tissue used as DMEK 

Example Tissue in 
EUSOL-C  

T1: CCT 586 
T2: CCT 605 (7 days) 
CCT-Increase 3,2% 
-> Tissue used as DMEK 

Deswellling vs. Swelling during storage 

Means Eusol-C XTRA4 P-value 

Tissues 15 9 

Post-mortem to T1 interval, d -0.2 (9.8) 3.3 (1.2) 0,23 

T1 to T2 interval, d 8.4 (9) 6.4 (3.3) 0,5 

CCT T1, µm 599 597 0,89 

CCT T2, µm 608 566 <0.01 

Relative CCT reduction T2, % -1,6 5 <0.01 

EUSOL-C  

XTRA4 



Clinic Recipient-CCT 
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* Rebubbling W1, W4, W12 

 

rrCCT at 1 month: No 

statistically significant 

difference 

Eusol-C XTRA4 p-value 

N (patients)  DSAEK 8 
DMEK 7 

DSAEK 3 
DMEK 6 

CCT pre-transplant 703 731 0.48 

CCT 7 days* 635 686 0.52 

rrCCT 7 days (%)* 7.8 % 6.2 % 0.87 

rrCCT 1 month (%) 22.4 % 22.1 % 0.96 



 Before DSAEK Before DSAEK 1 month after DSAEK 

Eusol-C pre DSAEK GT:65µm XTRA4 pre DSAEK GT: 104µm 

1 month after DSAEK 

CCT: 852µm 
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CCT: 610µm 
 
 

CCT: 635µm 
GT: 71µm 
 

CCT: 497µm 
GT: 32µm 
 



Clinic GT 

XTRA4 at the Rome Eye Bank 
Preliminary Results from a Non-Inferiority Study: XTRA4 vs. EUSOL-C 

DSAEK Graft Thickness at 1 month: 

No statistically significant 

difference 

* Rebubbling W1, W4, W12 

Means Eusol-C XTRA4 P-value 

N patients (DSAEK)  8   3 

Graft thickness pre, µm 100,4 99,7 0,94 

Graft thickness W4, µm 87,1 68,3 0,36 

Graft thickness W24, µm 75,5 79 0,79 



Before DMEK Before DMEK 1 week after DMEK 

EUSOL-C XTRA4  

CCT: 729um 
GT: 92um 

1 week after DMEK 

CCT: 677um 
GT: 152um 
 

CCT: 766um 
 
 

CCT: 852um 
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CCT: 648um 
 
 

CCT: 585um 
 
 

CCT: 532um 
 
 

CCT: 539um 
 
 



Clinic ECD 
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ECD at 6 month 

No statistical significant difference  

Means Eusol-C XTRA4 P-value 

N patients (DSAEK / DMEK)  8 / 7   3 / 6 

ECD W24, cells/mm² 1264 1114 0,75 

6 months post DSAEK in XTRA4  



Conclusions 

• XTRA4 at the Roman Eye Bank – Ongoing! 
 

• Preliminary results  
 
o Eye Bank: Confirmation of laboratory (eye bank) data 

 
o Clinic: Indicate non-inferiority of XTRA4 compared to EUSOL-C 

 
o Outlook: Prolonged storage in XTRA4 without tissue quality compromises? 

Thank You! 


