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BK Viremia and Nephropathy in Kidney Transplantation
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1. Hirsch et al. Am J Transplant. 2013; 2. Vasudev et al. Kidney Int. 2005.

• 10-20% of kidney transplant (KT) 
recipients develop BK viremia1

• 50% of patients with high-level BK 
viremia develop BKV nephropathy 
(BKVN), which is associated with 
reduced graft survival

• No approved therapies for BKV

• Reduction of immunosuppression can 
lead to rejection and donor-specific 
antibodies

BKVN Is Associated with Poor Graft Survival2



BKV Infection Is Associated with T Cell Deficits  
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• BKV-specific T-cell immunity correlates with protection from, and resolution of, 
BKVN1,2

– KT patients without BKVN had ~10-fold higher BKV-specific T-cell responses than KT 
patients with BKVN

– Among KT patients with BKV, those who develop robust BKV-specific T cell responses 
cleared BKV without intervention as compared with those who progressed to BKVN

• The presence of anti-BKV antibodies does not correlate with resolution of BKV

Thus, virus-specific T cell therapy may be effective in managing BKV viremia and BKVN

1. Schachtner et al. Am J Transplant. 2011; 2. Bae et al. KJIM. 2020.



Posoleucel (ALVR105)
• Allogeneic, off-the-shelf, multivirus-specific T-cell (VST) therapy targeting adenovirus, BK virus, 

cytomegalovirus, Epstein Barr virus, human herpesvirus-6, and JC virus

• 93% response rate treating stem cell transplant patients with refractory viral disease with one or 
more target viruses in Phase 2 CHARMS study1

– 75% of patients with BK virus-associated hemorrhagic cystitis resolved by Week 62

• No clinically significant infections due to BKV occurred in the open-label cohort of the Prevent 
study3
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Seropositive 
donors PBMCs

VST
expansion

(14±3 days)

12 selected antigens + 
cytokines

Potency 
confirmation Cryopreservation

Treatment of 
patient

1Tzannou et al. Blood. 2020; 2Tzannou et al. Transplant Cell Ther. 2021;3Dadwal et al. EMBT. 2022.

Partial HLA 
matching



Study Design
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• Double-blind, placebo-controlled
• Key inclusion criteria: KT recipients with BK viremia 350-10,000,000 copies/mL
• Consensus immunosuppression reduction guidelines used to harmonize immunosuppression reduction 

across sites
• Dosing discontinued if BKV <LLOQ at 2 consecutive measurements

Posoleucel dosePlacebo dose

Week 0 Week 12

Posoleucel weekly for 3 weeks then once every 2 weeks

Patients 
randomized 

1:1:1

N=60
Placebo

Posoleucel weekly for 3 weeks then once a month

Week 24

Follow-up

Follow-up

Follow-up



Endpoints
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Primary endpoint
Safety and tolerability of posoleucel compared to placebo 
Secondary endpoint
Change in BK viremia in patients receiving posoleucel compared to placebo
Selected exploratory endpoints

• Change in eGFR
• Assessment of T cell expansion by ELISpot
• Assessment of posoleucel persistence by T cell receptor (TCR)-beta sequencing



Patient Disposition as of Data Cutoff for Blinded Interim Analysis
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82 patients screened

61 patients randomized and dosed;
enrollment completed

• 34 BK VL 350 to <10,000 cps/mL
• 27 BK VL 10,000 to 10,000,000 cps/mL
• 1st dose administered a median of 458 days 

post transplant

32 patients completed dosing

•100% matching cell-line coverage

• 28 completed 8 blinded doses
• 4 discontinued dosing due to resolution of 

BK viremia 
• 12 have completed 12 weeks of dosing and 12 

weeks of follow up
Data as of 16 May 2022



Demographics
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Demographics N=61

Median age, years (range) 59 (21–75)
Female, n (%) 12 (20%)
Latino or non-Caucasian, n (%) 38 (62%)
Median day 1 eGFR, mL/min/1.73 m2 (range) 44 (19–61)
Median day 1 BK VL, copies/mL (range) 6,670 (242–7,837,086)
Immunosuppression at baseline, n (%)
• Calcineurin inhibitor 54 (89%)
• Mycophenolate or mycophenolic acid 21 (34%)
• mTOR inhibitor 4 (7%)
• Corticosteroids 42 (69%)
• Dual 39 (64%)
• Triple 14 (23%)



Posoleucel Safety and Tolerability
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1. Patients with multiple events are counted once. 2. Renal biopsy performed at week 7 (reported as consistent with BKVN). 3. Immunosuppression changes were standardized per protocol 
and were CNI reduction, MPA reduction, MPA discontinuation, everolimus reduction, and/or leflunomide discontinuation.

Patients, n (%) Posoleucel or placebo (n=61)

Adverse events (AEs) related to study drug1 13 (21%)
Related AEs in ≥5% of patients
• Headache 6 (10%)
Grade 3-4 AEs 0
Serious AEs related to study drug 0
Treatment D/C due to AEs 0
Graft-vs-host disease 0
Cytokine release syndrome 0
Death 0
De novo donor specific antibodies (not against posoleucel) 1 (2%)
AE of increased creatinine related to study drug2 1 (2%)
Rejection 0
Immunosuppression reduction3 6 (10%)



Creatinine and eGFR
Creatinine over time (mg/dL)

MDRD eGFR over time (mL/min/1.73 m2)
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BK viral load over time (log10 copies/mL)

Secondary Endpoint: BK Viral Load
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Posoleucel Persists in vivo
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● Posoleucel VSTs detected in all seven of the patients with complete TCR 
sequencing data during infusion period and for up to 12 weeks after last 
infusion

● Functional T cells (BK-reactive interferon-γ-positive) confirmed in six of 
these seven patients by means of ELISpot



Conclusions
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In this blinded analysis of the first cellular therapy treatment trial for BK virus

Posoleucel, an allogeneic, off-the-shelf, multi-virus-specific T-cell therapy targeting BK virus as 
well as 5 other viruses, can be safely administered to kidney transplant recipients with BK 
viremia
• No treatment-emergent adverse events leading to discontinuation
• No SAEs deemed treatment-related
• No GVHD or CRS
• No rejection
• Stable kidney allograft function

A decline in median BK VL was seen irrespective of the baseline BK VL

First demonstration of posoleucel persistence associated with expansion of BK-specific T 
cells in solid organ transplantation
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