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/What We Wished You Knew

* Transplantis quite simple, repetitive, algorithmic
* Evenlcanstilldoit

* There are many ‘recipes’ (conditioning, GVHD prevention) — most are associated with similar
outcomes.

* Most of us are hyperaggressive. ‘N0’ is generally not an acceptable answer
* Might not be right often, but in those rare instances where we are, the rewards are huge

* We really, really, really don’t understand those black boxes you know so much
about
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" Learning Objectives

* Understand the Basics of Transplantation Processes
* Recognize Potential Points of Renal Injury

* Understand Therapies and Their Impact on Transplant Patients
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" Indications for Hematopoietic Stem Cell Transplantation (HSCT)

Bone marrow failure
e Congenital bone marrow failure
* Acquired bone marrow failure: Aplastic anemia

Immune deficiency —  Always Allogeneic
* Replacement therapy for a large variety of genetic diseases

Genetic metabolic diseases
* Provides cells that will produce normal metabolic enzymes

Hematologic malignancies
* Myeloid and Lymphoid Leukemias, Lymphomas, Myeloma
* Allows the administration of high dose myeloablative chemotherapy

Usually Allogeneic, but
sometimes Autologous



Number of 15t Cellular Therapies Reported to CIBMTR in the US
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Number of HCTs by Indications in the US, 2023, Adult
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Abbreviations:

ALL, acute lymphoblastic leukemia;

AML, acute myeloid leukemia;

CLL, chronic lymphocytic leukemia;

HL, Hodgkin lymphom a;
MD S, myelodysplastic syndromes;

Other Other Non-
Malignancy Malignant
Disease*

MM, multiple myeloma;

MPN, myeloproliferative neoplasms;
NHL, non-Hodgkin lymphoma;

PCD, plasma cell disorders.

CIBMTR.org 29
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" Donor Sources and Selection

First alloHCTs in US, by donor type,
2014-2024, adults
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~ Impact of HLA Mismatching and Donor Availability
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" How We Define Success

* Overall Survival ?

* Relapse-Free Survival ?

* GVHD Incidence?

* GVHD-Free, Relapse-Free Survival ?

* Moving towards Win-ratio hierarchical outcomes
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" How We Try To Injure the Kidney

* Conditioning

* GVHD Prevention

* Endothelial Injury Syndromes and Acute GVHD
* Chronic GVHD
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~ Conditioning Therapy and Renal Injury Syndromes

* Conditioning Therapy: Designed to make physical space in the marrow (myeloablation) and
immunologic space to prevent graft rejection (most T cell active drugs - basis of reduced intensity
conditioning)

Conditioning Regimens

Reduced Intensity Myeloablative
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ludarabine Pharmacokinetics
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/G-VHD Prophylaxis

* Post-Transplantation Cyclophosphamide has become the standard - broadly

T-cell activation T-cell proliferation
Activated Cy day +3

effector




/GVHD Prophylaxis

* Post-Transplantation Cyclophosphamide has become the standard - broadly

Adjusted GVHD-free, Relapse-free Survival
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***Hyponatremia from Cytoxan (SIADH-like) - over 50% in our patient population, resolves in 48-72h
Gomez-Hernando et al, BMT 2002
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" Tacrolimus

* Used ubiquitously
e Started FOLLOWING transplant in PTCy
 Started PRE transplant in all other regimens

Replaced Cyclosporine nearly entirely in Adults Multiple mechanisms of Renal Injury

* Few laggards, esp in Pedi Vasoconstriction
Promotion of TMA

Interaction with other agents (ie azoles)
Goal: 5-10 (or 5-15 ng/ml) (potentiating their toxicity)

Love/Hate relationship



[ Graft-vs.-Host Disease

0 9 Recipient

Donor’s bone marrow or Donor's cells view

stem cells are transplanted the body as foreign
into recipient

White blood cells
(immune cells)

Donor’s stem cells

Donor’s bone
marrow

Donor’s immune cells
attack recipient’s cells

Red blood cell



/Endothelial Syndromes: TMA and VOD

* Likely within the spectrum of GVHD
* Occursin autologous transplantation but at a lower frequency, suggesting an alloimmune effect against the endothelium

Thrombotic Microangiopathy
* TTP-like syndrome
* Generally related to Tacrolimus, but also late following transplant more related to Radiation

* Incidence much higher when Sirolimus given with Tacrolimus (sadly, Cutler et al, 2004)

* Treatment Pearls
. Stop Tacrolimus (Sirolimus can actually stay)
. Plasma exchange does not work
. Some evidence to support use of eculizumab
. Newly approved for use: Narsoplimab
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"~ Endothelial Syndromes: TMA and VOD

Veno-Occlusive Disease

* Primary damage to the hepatic sinusoidal endothelium

* Risk factors: Radiation, inotuzumab, gemtuzumab, liver disease

* Classic triad: Hyperbilirubinemia (direct), Weight gain (ascites), RUQ capsular pain

* Hepatic Doppler Ultrasound: Blunting of portal venous waveforms = Reversal of portal vein flow
* Elastography might be more sensitive

—> Sudden increase in Tac levels, hepatorenal syndrome, thrombocytopenia

Therapy:
Defibrotide: Single strand oligonucleotides (pig intestinal mucosa), acting at Adenosine A, receptors (?)
FDA-approved - The earlieritis started, the better the outcomes

Early recognition is CRITICAL
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cute GVHD as Endothelial Injury

Endothelial apoptosis in human biopsies
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Chronic GVHD and the Kidney

* Officially, not a target organ of the allogeneic immune system. Untrue.

Suspected Atypical Chronic GVHD Organs and Manifestations

NIH Defined Chronic GVHD Target Organs and Manifestations

CNS Cognitive Deficits, Meningoencephalitis, Demyelinating
diseases, CNS vasculitis*

EYES Dry eyes, Keratoconjunctivitis Sicca, Punctate Keratopathy

|PNS Neuropathy, Myasthenia gravis

MOUTH Lichen Planus-Like Features
Ulcers, Xerostomia

ILUNGS COP*, Non-specific Interstitial Pneumonia’, PPFE"

| LUNGS Bronchiolitis Obliterans or Bronchiolitis Obliterans

SEROSITIS Percardial effusion®, Pleural effusion®, Ascites®

4

RENAL Proteinuria®, Nephrotic Syndrome*, Tubular, Glomerular,
or Interstitial disease ™, Vascular disease*

Syndrome
| GI Esophageal web, stricuture or stenosis |
GU Lichen Planus or Lichen Sclerosus-Like Features
Females: Vaginal Scarring or Clitoral/Labial Agglutination
Males: Phimosis or Urethral/Meatus Scarring or Stenosis

e~

DY

| MSK Edema, Muscle cramps, Arthralgia, Arthritis, Myositis

SKIN Poikiloderma, Sclerotic Features, Lichen-Planus, Morphea,
or Lichen-Sclerosus-like Features
Depigmentation. Papulosquamous Lesions

I IMMUNE MEDIATED CYTOPENIAS AIHA, ITP, AIN

MSK Fasciitis, Joint Stiffness, or Contractures due to fasciitis or
sclerosis




/Renal Chronic GVHD

Incidence: ~2% of all chronic GVHD (Doering et al, TCT 2023)
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Late renal disease — Nephrotic Syndrome-type
* Membranous
* MCD
* Lupus-like

TMA-like pattern exists
* Whether this is a manifestation of cGVHD is less clear
* Non-immune Rx responsive

Therapy
* Per histology in non-BMT patients
* Heavy reliance on anti-B cell therapy

John et al, Glomerular Dis 2023



RRT in Critically Ill BMT Patients

AKI Treated with Kidney Replacement Therapy in Critically lll Adult

Allogeneic HSCT Recipients

Multicenter cohort study of 3728 90-day mortality was 100% in multiple

adult allo-HSCT recipients r f ients with AKI-KRT
transplanted between 2011-2021 SUbg oups o pat ents L
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Conclusion

AKI treated with kidney replacement therapy is a common complication among allo-HSCT
recipients admitted to the ICU and is associated with exceptionally high short-term mortality

MSKCC Series:

43% of RRT patients recovered renal function

DFCI Series:
25% of RRT patients recovered renal function
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- Take Home Messages

* Many, many ways for us to damage the kidney

* The smart transplanters have a good relationship with their nephrologists

* Thank you for your collaboration!
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