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Learning Objective 

Understand the timing and strategies for the re-challenge of oncology medications 

associated with AKI through a case-based scenario.
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73F Metastatic Breast Cancer

Paclitaxel +Pembrolizumab

Sacituzumab

Complications:

Neutropenic Fever

Soft Tissue infections
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Progression of Disease (2 years in)

(Intracranial mets)

Clinical Trial enrollment

‘Study Drug’

Antibody-Drug Conjugate

Aka ‘Biological Missile’
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Hypertension: 20 + years

SBP 120s at home previously, now 130-140s

Valsartan (long-term)

Started on amlodipine

No other PMH

Never smoked

No family history of kidney disease

Meds: Bupropion, Tylenol, Docusate, Gabapentin, Valsartan

Physical Exam: 2+ Edema
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Baseline Cr 0.6-0.8

AKIs prior (peak Cr 1-1.2)

Baseline proteinuria = none

1+ to 2+ on UA 1 month after starting the medication

No hematuria
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Other Labs:

Hb 9-10 g/dL

Platelets >250k/uL

Electrolytes (including Ca, Ph, Mg) = normal

LFTs: AST/ALT mildly elevated, Alk Phos chronically 150-200

LDH 500s → 1400s

sIL2R: 1985 pg/mL (175-858)
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Initial Thoughts

Assuming you see the patient at this time, what are 

your initial thoughts?
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Initial Thoughts

Proteinuria is obviously rising. Cr is stable.

What’s the next step? What work up are you sending?

(Focused or Everything)
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Workup

ANA, dsDNA

C3, C4

ANCA

Cryoglobulins

Anti-PLA2R

HbA1c

Hep serologies

Started on empagliflozin
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Kidney Biopsy

Is a Kidney Biopsy important in this patient?

Why not assume it’s a drug effect on the podocytes?

Is there a role for genetic testing?
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Genetic Testing Kidney Biopsy
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Final Diagnosis

Extensive foot process effacement, suggestive of a Toxic Podocytopathy
• At least focal preservation of podocyte foot processes, ruling out a currently active diffuse 

podocytopathy (‘minimal change disease’)
• No significant overlapping staining of IgG with Nephrin
• We have seen similar cases in patients receiving cancer treatment with XMT-1660 and other 

auristatin-based microtubule assembly blockers

No evidence of immune complex-mediated disease or paraprotein deposition disease

Mild chronic changes of the parenchyma
• Global glomerulosclerosis (4% of glomeruli)
• Mild tubular atrophy & interstitial fibrosis (5-10% of the cortex)
• Mild arterial and arteriolar sclerosis
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Discussion Questions Post Biopsy

Knowing what you know now, how would you manage her?

Stop the drug (assume last option)? Steroids? Something else?

Re-challenge Question:

Would you re-challenge her if proteinuria improves?
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Follow-Up

Taken off trial

Treated with ARB, SGLT2i, steroids 

After coming off study, within 2-3 weeks, serum albumin normalized, BPs and proteinuria improved

Had disease progression on scans, and passed away on hospice 6 months after starting trial
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Potential causes of Proteinuria after Microtubule Disruption
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Podocyte Structure

Capillary Lumen

Urinary 

space

Podocyte
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Asterisk: Podocyte cell body

Arrows: Microtubules in major 
processes

Arrowheads: Actin filament 
bundles in foot processes

The arborized structure of podocytes relies on a specialized cytoskeleton

Kobayashi et al, 2001
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Cytoskeletal organization of podocyte processes

Major processes:
• Microtubules (tubulin)
• Intermediate filaments 

(vimentin, plectin)

Foot processes:
• Microfilaments (actin)

Dynamic response to outside 
forces happens mostly in foot 
processes by rearrangement 
of their actin cytoskeleton 
(Ca2+/Rho-K).

Major processes remain 
mostly static. Pavenstaedt et al, 2001
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Role of microtubules in podocytes

• Microtubules facilitate intracellular transport of organelles, proteins (including nephrin!), 
molecules (including ATP!) and vesicles along the length of the process to and from the foot processes 
via kinesin, Rab8, and dynein. Disruption of microtubule-based transport (e.g., via altered APC protein or 
dynamin) is associated with proteinuria, reduced podocyte adhesion, and foot process effacement. (Gibbs 

et al, 2015)

• They are crucial for maintaining cell shape, polarity and structural integrity. Disruption of 
microtubules in podocytes in vitro by application of the MT-depolymerizing drug vinblastine inhibited 
process formation, in a dose-dependent and transient manner, with full cytoskeletal recovery 3-7 days 
after the drug was removed. (Kobayashi et al, 2001)

• Podocyte foot process formation and maintenance is dependent on microtubule assembly. Actin 
filaments and intermediate filaments alone are not able to maintain podocyte structure. (Kobayashi et al, 

2001)

• A synergistic detrimental effect of MT destabilization with genetic mutations on podocyte integrity 
and survival is likely, especially those mutations affecting podocyte adhesion to the GBM.
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How does the drug enter the podocyte?
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List of approved ADCs that are microtubule inhibitors

Wu G et al., Antibody-Drug Conjugates (ADCs): A Review of Structural Design, Technological Evolution, and Future Perspectives. Molecules. 2026
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FDA-approved ADCs that contain auristatins

These are the agents for which toxic podocytopathy is biologically most plausible because MMAE 
inhibits microtubule polymerization

ADC Payload

Brentuximab vedotin MMAE

Enfortumab vedotin MMAE

Polatuzumab vedotin MMAE

Tisotumab vedotin MMAE
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Take Home Points

Proteinuria with stable Cr on an auristatin ADC = toxic podocytopathy

Biopsy may be useful even with preserved kidney function

Injury is dose-dependent and reversible; supports rechallenge if proteinuria resolves
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DISCUSSION AND QUESTIONS
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