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Objectives 

1. Review the available evidence for the use of HCV NAT positive kidneys 

2. Description of the HCV Transplant Program in BC 

3. Review the role of Pharmacare and treatment of HCV Post Transplant 

4. Provide update on HCV Program successes and challenges 



Introduction 
• Kidney transplantation is the treatment of choice for 

patients with end-stage kidney disease 

• Kidney transplantation increases life expectancy and 
quality of life, while also being less costly than dialysis1,2 

• Shortage of available organs prohibits universal access to 
transplantation 
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3. CORR Data Report 2018 



HCV+ Kidneys are being discarded 

4. Goldberg & Reece. Annals Int Med. 2018. 

Discards 

Txp 



What is an HCV “Positive” Donor? 
HCV Ab HCV NAT Interpretation  Risk of 

Transmission 

+ + Active infection Yes 

+ - Previously Infected or 
False Positive 

None 
documented* 

- + Window Period infection 
False Positive Yes 

Window Period 5. Levitsky et al. Am J Transplant. 2017 



Direct Acting Antivirals 
• Historically, treatment of Hepatitis C was limited to 

Interferon and ribavirin based regimens 

• Neither of these drugs are particularly well tolerated in 
transplant recipients 5,6 

• The advent of direct acting antivirals has made the 
treatment of acquired Hepatitis C infection highly 
effective 

 6. Weclawiack et al, Nephrol Dial Transplant. 2008 
7. Kamar et al. Am J Kidney Dis. 2004 



DAAs make Transplantation Using 
HCV NAT Positive Kidneys Feasible 

8. Roth et al. JASN. 2013 

• Highly Effective 

– SVR generally >95% 

• Interferon free 

• Pan-genotypic options 

• Options available for any 
GFR 

SV
R 

ra
te

 

DAA regimen 



Evidence in Kidney Transplantation 



• Donors were all Genotype 1* 
 

• All recipients received rATG induction 
 
• Day 3 – checked HCV Viral Load 

 
• Patients Treated if HCV Viral Load + 

THINKER-1 

9. Goldberg et al NEJM 2017; 
10. Reese et al Annals Int Med 2018 



• 100% detectable HCV Viral Load at 3 
days 

• 100% achieved SVR 12 (cure) 

• 25% Delayed Graft Function  

• Adverse Events: 

– 25% transient increase in LFTs 

– 1 de novo FSGS 

– De novo DSA in 20% 

• Median 12 month Scr 96.8 umol/L 

• THINKER GFR is better than KDPI 
matched HCV-  

THINKER-1 



EXPANDER 

11. Durand et al. Annals Int Med. 2018 

• 15 patients screened, 10 enrolled and 
transplanted 
 

• Genotyping  – results in 7 days 
 

• DAA started on call to the OR 
 

• HCV VL measured POD#1 
 
 

Characteristics of  
EXPANDER Cohort 

(N=10) 
Median age 71 (65-72) 
Female 20% 
White 80% 
ESRD - PCKD 20% 
ESRD –DM/HTN 30% 
Median years on 
dialysis 

1.6 (0-2.6) 

Median months to 
Tx 

1 (0.7-2) 

Median KDPI 45 (41-50) 



EXPANDER 

11. Durand et al. Annals Int Med. 2018 

• 3/10 with detectable HCV RNA on POD#1 
• 50% develop anti-HCV Ab 
• 100% SVR 12 
• 1 patient with transaminitis – resolved 
• Median Scr 1.05mg/dL at 12 weeks 

 



Summary 

• Using kidneys from hepatitis C -
nucleic acid test–positive donors for 
transplantation in hepatitis C–
negative recipients has been done 
successfully and safely 

• Treatment costs of DAA’s can prohibit 
programs from adopting this strategy 
to reduce wait-times  

 





Base Model Results 
• Using a kidney from a HCV NAT-positive kidney donor dominated remaining on 

the waitlist for 2 or more years for a NAT negative kidney 

•  Using a HCV NAT-positive kidney compared to remaining on the waitlist for 1 
additional year for a NAT-negative kidney had an ICER of $56,018/QALY 

–  Incremental cost of $9,188 CAD 

• When modeled from the societal perspective, the ICER for using a HCV NAT-
positive kidney donor compared to remaining on the waitlist for 1 year was 
$4,647/QALY 

– Incremental cost of $762 CAD 

 



Primary Markov Model Outputs: Cumulative 
Costs and Cumulative Effectiveness 



Tornado Diagram of Univariate 
Sensitivity Analyses 



Budget Impact Cumulative 
Costs Per 
Patient: 

 5 Years 10 Years 

HCV NAT + Kidney 
Transplant 

$310,009 $421,656 

Remain on Waitlist: 2 
Years 

$343,673 $455,365 

Remain on Waitlist: 3 
Years 

$387,322 $495,872 

Remain on Waitlist: 4 
Years 

$429,287 $534,161 

Remain on Waitlist: 5 
Years 

$469,306 $567,627 

If 20 HCV NAT-positive 
kidneys were used in 

patients to shorten their 
wait-time by 2 to 5 years 

Potentially savings to the 
health-care payer 

between $674 000 and 
$2.9 million over 10 years 



Cost 
Effectiveness 
Conclusions 

• Use of kidney’s from HCV NAT positive 
donors in HCV NAT negative recipients is 
cost saving when 2 years of wait-time on 
dialysis is foregone 

• Use of kidney’s from HCV NAT positive 
donors in HCV NAT negative recipients is 
cost effective when 1 year of wait-time 
on dialysis is foregone 



Program Overview 
• Patients on the waiting list who will wait more than 2 years for a transplant   

• Consent to be on the wait list for a transplant from a donor with Hepatitis C 
(HCV) infection 

• Anticipate to 10-15 patients will receive an offer for a kidney transplant from 
a donor with HCV in 2019 

Kidney 
transplant 

from a donor 
with 

Hepatitis C 

Become 
Hepatitis C 

positive 
from 

transplant 

Hepatitis C 
treated after 

kidney 
transplant 

for 12 weeks 

Patient is 
cured of HCV 



Program Enrollment Process 

Patients on the waitlist 
and new activations to 

the waitlist are regularly 
screened for eligibility  

Eligible patient are 
invited to participate in 

an education session  

Following education, 
patients are offered to 
consent to participate 

in the program 



Who can participate? 
 Waiting time of 2 years or greater 

 
 At least 19 years of age 

 
 Only listed for a kidney transplant 

 
 Understand the HCV treatment is provided by PharmaCare and agree to pay costs 

of applicable deductibles 
 

 Men and women must use barrier methods to prevent exchange of bodily 
secretions during sexual activity  
 

 Women of child-bearing age must agree to standard recommendations to prevent 
pregnancy after transplant  

 
 



 Past or current Hepatitis B, Hepatitis C or HIV infection 
 

 Liver disease or any persistent liver abnormality 
 

 Previous non-kidney transplant 
 

 Pregnant or nursing (lactating) women 
 

 Patients with primary FSGS (treatment may increase risk of FSGS recurrence) 
 

 Unable to remain in Vancouver for 3 months to complete HCV treatment 
 

Who cannot participate? 



Education Sessions 
• All sessions are presented by a transplant 

nephrologist 
• Sessions conducted in groups either in person 

or via telehealth 
• Translators available for individuals with 

language barriers 



Consent Process 
• Written consent required prior to participation 

– This ensures patients have had ample opportunity 
to consider risks and benefits of participation 

• Patients may withdraw consent without 
penalty  
 



After Consent 
• Participate continue to be on the routine kidney 

transplant waitlist, but also a separate waitlist for 
HCV NAT positive organs 

• Everyone contacted to establish plan for DAA 
coverage through Pharmacare* 

• Patients may choose accept or decline an HCV NAT 
positive organ at the time of offer 



Donor Selection 
• Only donors who are “standard criteria” are 

used in the program 
• Donors must not have had previous treatment 

with DAA’s 
• Once donor approved, virtual crossmatch 

performed on HCV Waitlist* 



Post-Transplant Care 
• Direct acting antiviral therapy initiated within 1-2 

days of transplant surgery 
• Treatment continued for 12 weeks 
• Extra monitoring of HCV viral loads, liver function 

and side effects 
• Patients followed by Transplant Infectious Disease 

team 



Implementation Science: Collaboration is key 

PHSA, BC 
Transplant. 
 BC Renal  

Senior 
Leadership 

BC MoH 
--- 

Pharmacare 

Renal Transplant 
Clinicians 

Pharmacare 
Special 

Authority 
--- 

Pharmacy 





Fair PharmaCare Plan 

• Fair PharmaCare helps B.C. families pay for eligible prescription 
drugs, dispensing fees and some medical supplies.  Fair PharmaCare 
is income-based; the less a family earns, the more help they get (ie 
the lower the deductible). 
 

• BC Residents with active Medical Services Plan (MSP) coverage, and 
grant PharmaCare permission to check their (family) income with the 
Canada Revenue Agency (Income is from two years prior.) 
 
 

https://www2.gov.bc.ca/gov/content/health/health-drug-coverage/pharmacare-for-bc-residents
https://www2.gov.bc.ca/gov/content/health/health-drug-coverage/msp


Assistance Levels: 
 
Reach Family Deductible: 
70% coverage 
 
Reach Family 
Maximum: 100% 
coverage 
 
Reset Jan 1st 
 
 



If patient is not registered for Fair PharmaCare 



Increased Assistance and Payment Options 

• Adjustments of decreased family income of 10% or more 
• Families with at least 1 spouse born before 1940 
• Divorce or Separation/Child Custody 
• Spouse Living in Residential Care Facility 
• Death of Spouse 
 
• Monthly Deductible Payment Option 

 This Photo by Unknown Author is licensed 
under CC BY 

http://www.freephotoshop.org/2011/01/help-button/
https://creativecommons.org/licenses/by/3.0/


Example 

• Family Net Income 
$70,0000  

• Fair PharmaCare 
deductible is $2000 
Maximum of $2675   

• They do not have 3rd 
party Insurance 



Example: 

• 1 Jan to 3 Aug - has bought $2000 of medication  
• 14 Aug - a new prescription costs $100 

• Pharmacare pays $70; family pays $30 
• 29 Nov - have paid  $2675 of medications 
• Dec 10, new prescription for $500 

• Pharmacare pays $500; family pays $0 
• 1 Jan - deductible levels resets again 

 
This Photo by Unknown Author is licensed 
under CC BY 

http://www.outnumberedonline.com/2011/03/reset-button.html
https://creativecommons.org/licenses/by/3.0/


Direct-acting 
antivirals for 
Hep C (DAAs) 



UpToDate 2019 



www.catie.ca 



Maviret 
(glecaprevir/ 
pibrentasvir) 

• Pan-genotypic activity 
• Avoids sofosbuvir which has an 

inactive metabolite (007) that is 
renally cleared 

• Potential drugs interactions with:  
• tacrolimus, statin, carbamazepine, 

St. John’s Wort, boosted HAART 



Pharmacy Support 

Education/Consent 
Fair PharmaCare 

(deductible, 3rd party 
insurance; ability to pay) 

Feedback to team if pt 
has questions 

Hep C donor identified 

Community Pharmacy 
alerted to bring in DAA 

in stock 

Transplant Special Authority (SA) 
form submitted 

Prescription and SA 
approval faxed to 

community pharmacy 

Inpatient Pharmacists 
coordinate with getting 
supply in as “patients 

own” 

Medication 
Counselling/Education 

and Outpatient F/U  

 
Transplant 
Recipient 

supported post-
transplant to 
complete 12 
week course 



Program Progress 



Timeline 

First education session Dec 2, 2018 

First patient consented Dec 2, 2018 

Program went live January 1, 2019 

So far more than 500 patients have been screened 
Over 20 education sessions have been completed 



Waitlist Characteristics 
• 41 Patients currently consented and active on 

the HCV Waitlist 
• Mean PRA 71% (20 HSP) 
• Majority Blood Group O - 67% 
• 2 have withdrawn consent since program 

initiated 
 



HCV + Transplants So Far 
• Less Hepatitis C positive donors have become 

available than anticipated 
• 4 HCV positive donors in BC since January 

2019 
• Only 2 / 4 went on to donate  
• 5 kidney transplants performed*  



Donor Characteristics 
• Donor 1: Blood Group B, SCD 
 - Viral Load 159,788, Genotype 3a 
• Donor 2: Blood Group B, SCD 

– Viral Load 818216 copies/mL, Genotype 1a 

• Donor 3: Blood Group A, SCD (Import)* 
– Viral Load 515, Genotype 1a 



Recipient Characteristics 
1 2 3 4 5 

Age (years) 65 67 64 64 60 
Sex F F M F M 
Blood Group B A B B B 
PRA (%) 0 41 0 77 89 
Duration of Dialysis 
Pre-Transplant 
(years) 

2.0 1.2 3.9 3.2 5.2 



Patient Outcomes 



Adverse Events 
• One patient experienced dramatic rise in bilirubin 

– Attributed to medication side-effect from Maverit 

• One patient experienced a post-operative hematoma 

• One patient experienced significant reflux which resolved on 
completion of DAA therapy 



Future Directions 
• Ongoing research directed towards ideal duration of 

DAA’s post-transplant 

• Impact on quality of life unknown 

• Other organ groups expanding the use of HCV NAT 
positive organs 



Questions or 
Comments? 
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