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Case Presentation

e 69M ESRD from PCKD

e LDtransplant 2013 - good kidney function, no immediate complications
e Current Cr: 109 umol/L, uACR: 1.3 mg/mmol
e Baseline IS: MMF 500 mg BID, Tac, Pred 5 mg OD

e June 2019: preauricular SCC, involving periparotid lymph nodes = curative radiation

e May 2020: chest pain = CT: multiple masses in R Lung + R pleural effusion

e Lung mass bx = poorly differentiated SCC, likely metastatic
e Bone scan: uptake in right 4/5%" ribs
e PET: FDG activity in right preauricular region, R lung, R chest wall

e Considerations:

e Goals of treatment
* IS management

* (Cancer treatment
* Follow-up

Oncologist would like to treat with checkpoint inhibitor — seeks approval




Changes in cancer incidence and outcomes among kidney

transplant recipients in the United States over a thirty-year period.
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CONCLUSION:

Across a 30-year period in the U.S,, there was no
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overall change in cancer incidence among KTRs.

Despite improvements in outcomes for NHL, cancer

remains a major cause of morbidity and mortality.
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Immune checkpoint inhibitor nephrotoxicity: what

do we know and what should we do?

Mark A. Perazella'” and Anushree C. Shirali’

Ophthalmologic
Conjuntivitis

Episcleritis, scleritis

Uveitis
Retinitis
Blepharitis

Cardiovascular
Myocarditis
Pericarditis

Endocrine
Thyroiditis
Hypophysitis
Hypothyroidism
Adrenal
insufficiency
Diabetes mellitus

Dermatologic
Vitiligo

Psoriasis

Rash
Stevens-Johnson
DRESS

Hematologic
Hemolytic anemia
Neutropenia
Thrombocytopenia

1) Check for updates

Neurologic

Neuropathy
Myelopathy

GB syndrome
Encephalitis
Myasthenia gravis

Pulmonary

Pneumonitis
Pleuritis
Granulomatosis

Gastrointestinal

Pancreatitis
lleitis, colitis
Gastritis
Hepatitis
Musculoskeletal
Myositis
Arthritis
Dermatomyositis
Kidney
Acute tubulointerstitial
nephritis
Acute tubular necrosis
Minimal change disease
Membranous GN
Necrotizing GN
FSGS, C3GN

Perazella, KI, 2020



Table 1| Pharmacology of immune checkpoint inhibitors®’**

Immune checkpoint inhibitor Drug dosing (mg/kg) vd (1) ty,2 (d) Steady state (wk) Clearance (l/d)
Ipilimumab (CTLA-4) 03-10 3.11-4.15 14.7 9 0.36
Linear
Tremelimumab (CTLA-4) 10-15 3.97 22 ND 0.2
Linear
Nivolumab (PD-1) 0.1-20 2.78-363 25 12 0.23
Linear
Pembrolizumab  (PD-1) 1-10 3.48-4.06 27.3 18 0.22
Linear
Cemiplimab (PD-1) 350 mg 53 19 16 0.32
Linear
Atezolizumab (PD-1L) 1-20 3.28-363 27 6-9 0.20
Linear
Durvalumab (PD-1L) 0.1-20 3.45-351 21 16 0.23
Linear and nonlinear
Avelumab (PD 1L) 1-20 1.17-2.83 6.1 4-6 0.59
Linear

ND, no data; t, , halflife; Vd, volume of distribution.

Perazella, KI, 2020
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Self-tolerance
Tumor immune evasion

T-CELL
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Anti-tumor response
Autoimmunity (irAEs)

1: mAbs targeting CTLA-4
2: mAbs targeting PD1
3: mAbs targeting PD1-L1
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Solid organ transplant (SOT) is frequently complicated by cancers, which render im-
munosuppression challenging. Immune checkpoint inhibitors have emerged as treat-
ments for many cancers. Data are lacking regarding efficacy and rejection risk in
the SOT population. We conducted a systematic literature review and analyzed 83
cases of immune checkpoint inhibitor use for cancer in SOT. Two thirds of these
patients received anti-programmed death ligand 1 therapy, 15.7% received anti-
cytotoxic T lymphocyte-associated protein 4 therapy, and 10.8% received a combi-
nation. Allograft rejection occurred in 39.8% of patients, leading to end-stage organ
failure in 71.0% of cases. Outcomes were similar across organs and immunotherapy
regimens. The use of immunosuppressants other than steroids, time since transplant,
and prior episodes of rejection were associated with the risk of rejection. The me-

dian overall survival of patients was 36 weeks. Most of the deaths were related to



CPI and Risk of Graft Rejection
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Risk and Protective Factors for Rejection on CPI

c HR (95% CI) ] p
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Concurrent 1S and Efficacy of CPI on anti-tumor response
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Summary

CPlin transplant recipientsis associated with 40% risk of rejection, among which 70% develop end-stage organ failure
Rejection occurred early — median time to rejection was 5 weeks

Protective factors for rejection: time since transplant, use of steroid + >=1 IS agent

No association between rejection and other immune-mediated adverse events

No association between rejection and anti-tumor response

Patient survival did not differ between those with vs. without rejection

1/3 of patients experienced stabilization/regression of tumor

At the end of study 20% of patients were alive, free from rejection and tumor progression

e How can we better risk-stratify?
e mTOR - potential agent to reduce risk of rejection without compromising anti-tumor activity?
 How to better follow patient?




Back to our patient

e C(Clarified goals of care
* |Immunosuppression adjustment:

e MMF stopped at time of discovery of metastatic SCC
e Tacrolimus switched to sirolimus before initiating CPI

e Interdisciplinaryclinic follow-up g weekly

Allograft biopsy: T cell rejection (i2, t3, v1)
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Can we improve patient risk-stratification?



A precision medicine approach to immune monitoring
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Eplet analysis: not all mismatches are created equal
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Eplet analysis: not all mismatches are created equal
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Eplet analysis: not all mismatches are created equal
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HLA Antigen vs. Eplet Matching

e Antigen matching:are two HLA molecules the same (yes or no)

* Eplet matching: how similar/dissimilar are two HLA molecules

20
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TCMR including
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Innovation in rapid HLA

sequencing for molecular mismatch analysis
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Class

Class |

Class Il

Status Gene Eplet Mismatches

Total ABC 17
Antibody-verified ABC 11
Non-verified ABC 6
Total Class I 70
Antibody-verified Class I 26
Non-verified Class I 44
Total DRB1345 27
Antibody-verified DRB1345 12
Non-verified DRB1345 15
Total DQ 28
Antibody-verified DQ 10
Non-verified DQ 18
Total DQB1 18
Antibody-verified DQB1 6
Non-verified DQB1 12
Total DQA1 10
Antibody-verified DQA1 4
Non-verified DQAl 6
Total DP 15
Antibody-verified DP 4
Non-verified DP 11
Total DPB1 9
Antibody-verified DPB1 3
Non-verified DPB1 6
Total DPA1 6
Antibody-verified DPA1 1
Non-verified DPA1 5




Can we monitor patients better?



Non-invasive monitoring: donor-derived cell-free DNA
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Tumor-derived cell-free DNA
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Taking the first step toward precision medicine



Study Flow Chart

Primary Endpoints: 1) Clinical progression of cancer,
2) Allograft rejection, or 3) Death

Screening
HLA & Crmach, & Consent
Pre-op 24-72hrs
[, 1 *2 '-‘-'k5+g wﬁ;* 4 wks + 4wks + 4 wks + 4wks f dwks + 8 wks + 8 wks % Bwks e’
I / / I 6 months 12 months
Primary Tumor
Kidney Transplant
- E Resection End of Study Visit
12 Mont +/- 14 days
Cancer Diagnosis ¢ Demographics
& Staging » Social History

Base line Study Visit + = Prospera, Signatera (post-resection), Routine Labs. i ?‘ﬁ:; S
e Demegraphics Increased dd-cfDNA or ctDNA will lead to clinical evaluation and o Height & Weight
e Transplant usual care for rejection or cancer recurrence. i SRR Craa oI

Hlst.nrv . e o IS regimen
e Social History nclusion Criteria ¢ CNitrough levels (if
o Physical Exam Age > 18 years available)

* Vitals Kidney Transplant Recipient ¢ Comorbidities

i :':e'_ghr:t& Receiving ongoing care at UW or UBC Transplant Program * ED & Urgent Care Visits

* - Patient has capacty to provide informed consent » Hospitalizations
* eGFR & creatinine
Solid Tumor Malignancy with ndication for CPI Treatment ¢ Cancer Stage

e CNI trough levels * Progression of Disease

(if available) Exclusion Criteria (Cargu:er)
s Comorbtities Pregnancy

¢ IRAEs

e Cancer Grade & Multiorgan transplant » Allograft Rejection

Stage‘ Currently on acute or chronic dialysis
* Baseline IS
» Donor-recipient Transplant Cancer

Eplet mismatch

Increased dd-cfDNA Increased ctDNA or
or other signs of AKI other signs of cancer
progression

O\ v

For Cause SOC Labs/Tests, s0c _
Allograft Biopsy Creatinine, Labs/Tests/Imaging,

UA, DSA, cf-DNA Creatinine,
e \ UA, DSA, cf-DNA

% - % Core to Histology /
MMDx analysis
x\: Report to Clinicians

for Interpretation
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