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⚫ Aging population → more CKD, CLD, cardiovascular disease

⚫ More lines of systemic therapy and combination regimens

⚫ Widespread use of nephrotoxic and hepatotoxic agents

⚫ Need to balance efficacy, safety, and QoL

Why organ dysfunction matters



Focused on gyn-oncology realities…

1. Renal: CKD, AKI, ESRD on intermittent hemodialysis

2. Hepatic: cholestasis, cirrhosis (Child-Pugh), tumor-related dysfunction

3. Cardiac: anthracyclines/anti-HER2, VEGF-TKI hypertension, QTc issues, ICI myocarditis

4. New agents: tisotumab vedotin & mirvetuximab-associated ocular toxicities

Objectives 



Exposure-Efficacy and Safety Relationships for CTAs, MTAs, PD/PD-L1 Inhibitors.

Critical Reviews in Oncology / Hematology 182 (2023) 103913



Drug Label Information; FDA vs. MFDS



Lancet Oncol 2019; 20: e200–07
Lancet Oncol 2023; 24: e229

160 in 2019 224 in 2023

Number of Anticancer Drug



To aid clinicians by providing dose recommendations for
anticancer drugs in patients with varying degrees of renal
or hepatic impairment.

Lancet Oncol 2019; 20: e200–07
Lancet Oncol 2023; 24: e229



PK in patients with renal impairment

• This guidance assists sponsors in the design and 

analysis of studies that assess the influence of 

impaired renal function on the pharmacokinetics (PK) 

and/or pharmacodynamics (PD) of an investigational 

drug, provides recommendations on how to 

determine the recommended dosage in patients 

with impaired renal function, and addresses how 

such information can inform the labeling. 



Classifications of Renal Function

Renal impairment: classification & estimating renal function

Group Renal function (mL/min)

Normal ≥ 90 mL/min

Mild impairment 60 to <90

Moderate impairment 30 to <60

Severe/kidney failure (not receiving dialysis) < 30

eGFR units

• Clinical eGFR is often reported as mL/min/1.73 m².

• For dosing guidance, FDA recommends using eGFR in mL/min 

(patient-specific).

• Convert: eGFR(mL/min) = eGFR(mL/min/1.73m²) × (BSA/1.73).

Renal function assessment 

Prefer eGFR (widely used in practice) over Cockcroft–Gault eCLcr for 

PK studies.

For dosing recommendations, use eGFR in mL/min rather than 

mL/min/1.73 m²; 

convert using individual BSA.



Feature Carboplatin
Most Other Cytotoxics (e.g., 

Paclitaxel, 5-FU)

Primary Dosing 
Metric

AUC (Total Exposure) BSA (mg/m2)

Elimination
Primarily Renal 
(Glomerular)

Often Hepatic or Mixed

Dose Limiting 
Toxicity

Thrombocytopenia
Neutropenia, Mucositis, 

etc.

Individualization
Adjusted based on 

serum creatinine/GFR
Adjusted based on 
height and weight

The Calvert Formula for Carboplatin

Dosing of cytotoxic agents

Clear relationship btw carboplatin exposure and GFR



GFR calculation

Feature Cockcroft-Gault (CG) BSA-Adjusted CKD-EPI (eGFR)

Status Historical Standard Current "Best Practice" Recommendation

Accuracy
Lower (especially at extremes 

of weight)
Higher (more precise across BMI ranges)

Lab Standards
Not designed for modern IDMS 

creatinine
Optimized for modern IDMS creatinine

Units Directly in mL/min Must be converted from 1.73m2

Many modern international guidelines, including the ADDIKD (Anticancer Drug 
Dosing in Kidney Dysfunction) consensus, now recommend moving toward BSA-
adjusted CKD-EPI as the preferred method because it uses standardized creatinine 
assays (IDMS-traceable) that the CG formula was never designed for.



❖ Anticancer drugs with a wider therapeutic index, or with large inter-individual 

variability, might not directly need a dose adjustment.

❖ Monoclonal antibodies are subject to proteolytic catabolism and intracellular 

degradation after binding to their target, hence no need for dose adjustment is 

expected in case of renal or hepatic impairment

❖ Hypoalbuminaemia: less protein is available for drug binding as unbound drugs can 

exert efficacy but also drug toxicity.

❖ Renal impairment not only affect renal excretion of active compounds and metabolites, 

but can also influence drug absorption, distribution, or metabolism.

Dose adjustment for renal impairment



❖ Carboplatin

Primarily renally cleared

Reduce AUC or avoid if GFR is severely reduced; consider dialysis timing

❖ Paclitaxel

Mainly hepatic metabolism → usually no dose adjustment for isolated CKD

❖ Ifosfamide, cisplatin

Strongly nephrotoxic – prefer carboplatin in CKD, avoid if significant dysfunction

Practical tips

Re-check GFR before each cycle in unstable patients.

Adequate hydration.

Renal dysfunction – classic cytotoxics



PARP inhibitors

Olaparib, niraparib: dose reduction in moderate renal impairment

Limited data in severe impairment or dialysis – use with caution

Anti-angiogenic therapy (e.g., bevacizumab)

Monitor for hypertension, proteinuria, thrombotic microangiopathy

ICIs

No formal dose adjustment for mild/moderate CKD in trials

However, ICI-associated AKI and interstitial nephritis can occur

Close collaboration with nephrology is essential!

Renal dysfunction – targeted and immune therapies



Always consult and work with patient’s nephrology team and pharmacy. 

This guide is intended for patients on outpatient hemodialysis, not CRRT or peritoneal 

dialysis. Important considerations for every patient:

1. Is the proposed medication appropriate for a patient on hemodialysis?

2. Is a dose modification needed?

3. Does dialysis timing matter?

Chemotherapy in Hemodialysis Patients



Dialyzability = drug + dialysis + patient

Drug: protein binding, molecular weight, volume of 

distribution, route of clearance

Dialysis: modality (IHD vs CRRT), membrane/pore 

size, flow rates

Patient: albumin level, residual kidney function, third 

spacing

Many anticancer drugs are highly protein bound → 

often not dialyzable; timing may still matter for 

metabolites

ESRD on hemodialysis

HD planning checklist

Confirm dialysis modality & schedule (this 

guide assumes outpatient intermittent HD)

Decide: “after HD” vs “non-HD day” vs 

“timing not important”

For dialyzable drugs or metabolites, specify 

timing window (e.g., start HD 6–12h after)

Co-manage with nephrology + pharmacy; 

reassess if residual function changes

Document a contingency plan for 

hypotension, access issues, missed 

sessions



Chemotherapy in 
Hemodialysis Patients



Chemotherapy in Hemodialysis Patients



Chemotherapy in Hemodialysis Patients



Chemotherapy in Hemodialysis Patients



Hemodialysis: practical dosing & timing pearls 

Selected examples from SGO hemodialysis guide 

Drug Dose modification (ESRD/HD) Timing relative to HD

Carboplatin Use Calvert: Dose = AUC × (GFR + 25). For dialysis, plug GFR=0.
Give after HD or on a non-HD day; next 

HD >24h after dose

Cisplatin Start ~50% dose reduction (e.g., 25–50 mg/m² q3–6wk). Give after HD session or on non-HD day

Etoposide CrCl 15–50: ↓25%; CrCl <15: ↓50%. In HD, consider ~50% reduction; not 

dialyzable.
Before or after HD ok (not removed by HD)

Gemcitabine No routine adjustment; higher hematologic risk when CrCl <30. Metabolite 

(dFdU) removed by HD.

Start HD ~6–12h after dosing to reduc

e dFdU-related AEs

Paclitaxel No dose adjustment needed (minimal renal excretion). Timing usually not important

Topotecan Avoid if possible in HD; may need 50–75% reduction. If renal insufficie

ncy: >40 no change; 20–39 ↓30%.

Cleared at high rate by HD → give after HD 

or on non-HD day



PARP inhibitors (e.g., olaparib)
Moderate renal impairment (CrCl 30–50 mL/min): 

AUC ↑ ~44% → recommend 33% daily dose reduction 

(e.g., 200 mg BID).

No strong data in HD; case reports describe use at 200 mg 

BID (HD started after dosing).

Renal dysfunction: targeted therapies & maintenance 

Anti-VEGF / TKI (e.g., lenvatinib & bevacizumab)
Lenvatinib: reduce dose ~50% when CrCl 15–29 mL/min; 

no approval-level data in ESRD/HD; monitor proteinuria.

Bevacizumab: not dialyzable; typically no dose adjustment 

but monitor for proteinuria and BP carefully.

ADCs in ESRD/HD (practical caution)

Tisotumab vedotin: 

label suggests similar exposure for CrCl 30–90 vs normal; no data when CrCl <15 or in HD → consider 

avoiding or co-manage closely.

Mirvetuximab soravtansine: 

metabolites detected in urine; no renal-impairment/HD data → use caution and monitor closely.



Hepatic impairment – assessment

⚫ No single “hepatic eGFR” exists.

⚫ Multiple hepatic impairment descriptions are presented in  

specific dose recommendations.

- Child-Pugh score (Table1)

- NCI Organ Dysfunction criteria (Table2)

Child-Pugh classification (A/B/C) includes:

◆ Bilirubin

◆ Albumin

◆ INR / prothrombin time

◆ Ascites

◆ Encephalopathy



Hepatic impairment – assessment

FDA/EMA recommend Child-Pugh in studies; 

verify abnormalities reflect liver disease 

Routine liver biochemistries are imperfect proxies 

for metabolic capacity (metastases, cholestasis, 

inflammation).

Reduced metabolism/biliary flow/protein binding 

→ ↑ exposure for parent drugs; prodrugs may 

have ↓ active metabolite formation.

Clinical decision tips

◆ Cholestasis (bilirubin) often drives risk more 

than transaminases alone.

◆ Avoid “automatic” reductions without a rationale; 

tailor to intent (curative vs palliative).

◆ When evidence is sparse: start conservatively, 

monitor early, and escalate if tolerated.



Taxanes (paclitaxel/docetaxel): 

◆ primarily hepatic metabolism & biliary excretion → adjust with hepatic impairment.

◆ Dose reduction based on bilirubin and transaminases

Anthracyclines: 

◆ biliary excretion important → reduce when bilirubin is elevated.

◆ Both hepatically cleared and cardiotoxic; careful in combined liver–heart disease

Pegylated liposomal doxorubicin (PLD): 

◆ dose reduction required for hepatic insufficiency.

Doxorubicin

◆ Dose reduction of ~50–70% in significant hepatic insufficiency (e.g., bilirubin > 1.5).

◆ consider baseline cardiac evaluation and cumulative dose limits.

Hepatic dysfunction: key agents in gyn oncology



Gemcitabine and others 

◆ may still require adjustments depending on severity and regimen intent.

TKIs and ADCs

◆ Often have boxed warnings for hepatotoxicity; regular LFT monitoring

ICIs

◆ Immune-mediated hepatitis; treat with steroids and hold or discontinue drug

◆ Use available dose-modification tables from key reviews and guidelines

Hepatic dysfunction: key agents in gyn oncology



Cardiotoxicity

Who is “high risk”? 

• Prior cardiovascular disease (HF, cardiomyopathy, MI, angina, arrhythmias)

• Elevated biomarkers (troponin, natriuretic peptide) at baseline

• Age > 65

• Hypertension, CKD/proteinuria, diabetes, hyperlipidemia

• Prior cardiotoxic therapy (anthracycline, trastuzumab, chest/mediastinal RT)

• Smoking history

Baseline evaluation 

• History/physical (HF symptoms, angina, syncope)

• BP, ECG (QTc, rhythm)

• Echocardiogram (LVEF ± GLS) when indicated (anthracycline/anti-HER2/ICIs)

• Biomarkers (troponin/BNP) in selected high-risk patients

• Early cardiology co-management for high/very-high risk



Cardiotoxicity

▪ Lenvatinib + pembrolizumab (endometrial ca.) 

→ HTN management is essential for continuation

▪ Bevacizumab-containing regimens 

→ BP + proteinuria monitoring

▪ Some targeted agents/PARPi can affect QTc

→ review co-medications (antiemetics, antibiotics)



Hypertension (VEGF inhibitors / TKIs)

⚫ Adopt home BP monitoring for patients on therapies that cause/worsen HTN.

⚫ Treat threshold: SBP ≥130 or DBP ≥80 if 10-yr CVD risk ≥10%; otherwise SBP ≥140 or DBP ≥90.

⚫ Hold therapy threshold (typical): SBP ≥180 or DBP ≥110.

⚫ First-line: ACE inhibitor or ARB (helpful with proteinuria).

⚫ Second-line: dihydropyridine CCB; consider as first-line for VEGF-related HTN.

⚫ Use combination therapy for SBP ≥160 and DBP ≥100.

QTc prolongation

⚫ If QTc >500 ms: confirm, correct electrolytes, review drug-drug interactions. consider drug 

discontinuation/adjustment

⚫ Normal QTc cutoff in females is ~470–480 ms

⚫ Consider EKG monitoring for agents with known QTc risk and for symptomatic patients.

Cardiotoxicity: hypertension & QTc

.



IC-OS definitions 

⚫ Asymptomatic moderate CTRCD: new LVEF 40–49% with ≥10% drop 

OR <10% drop + GLS decline (>15%) and/or biomarker rise.

⚫ Severe CTRCD: new LVEF <40%.

⚫ Symptoms (HF) drive urgency regardless of category.

Doxorubicin

⚫ Cardiomyopathy risk increases with cumulative dose 

(e.g., ~3% at 450 mg/m²; ~7% at 550; ~15% at 600; ~40% at 700).

⚫ Discontinue if LVEF decreases ≥10% to an absolute LVEF <50%.

⚫ Consider echo/MUGA baseline and after cumulative ~300 mg/m².

Pegylated Liposomal Doxorubicin, PLD

• Less cardiotoxic

CTRCD (Cancer Therapy–Related Cardiac Dysfunction) 















Clinical pattern

◆ Ocular surface AEs are common with certain ADCs (rapidly dividing corneal/conjunctival cells).

◆ Median onset ~1.4 months (tisotumab) and ~1.5 months (mirvetuximab).

◆ Events include conjunctivitis, dry eye, keratitis/keratopathy, blurred vision; severe events are 

uncommon but clinically significant.

Prevention 

◆ Baseline ophthalmic exam (visual acuity + slit lamp) and scheduled follow-ups

◆ Lubricating drops + steroid drops per agent-specific protocol

◆ Patient education: report new eye pain, photophobia, blurred vision promptly

◆ coordinate with ophthalmology

Recognize early, prevent systematically!

ADCs: ocular toxicity 





Drug Indication Incidence Mortality Management

Mirvetuximab
soravtansine

Ovarian 10%* 0.1%* Grade 2: Hold*Grade 3/4: Permanently discontinue*

Tisotumab vedotin Cervical 0.9%* 0.2%* Grade 2: Hold*Grade 3/4: Permanently discontinue*

Fam-trastuzumab 
deruxtecan

Solid Tumor 10.5%† 1.1%† Grade 1: Hold*Grade 2/3/4: Permanently discontinue*

Pembrolizumab
Endometrial / Cerv

ical 
3.4%* 0.1%* Grade 2: Hold*Grade 3/4: Permanently discontinue*

Dostarlimab Endometrial 2.3%* 0.0%* Grade 2: Hold*Grade 3/4: Permanently discontinue*

Durvalumab Endometrial 2.4%* 0.1%* Grade 2: Hold*Grade 3/4: Permanently discontinue*

Risk of drug-induced interstitial lung disease

Gynecologic Oncology 202(2025)137–145



⚫ Age≥65years

⚫ Smoking history

⚫ Baseline interstitial lung abnormalities Lung comorbidities: asthma, COPD, prior ILD, pulmonary 

fibrosis, and radiation pneumonitis 

⚫ Impaired renal function 

⚫ Higher drug dose 

⚫ Baseline oximetry readings <95%.

⚫ Residency in Japan ?

Risk factors for drug-related ILD

Gynecologic Oncology 202(2025)137–145



⚫ Always start from organ function and intent of treatment

⚫ Use structured tools (eGFR, Child–Pugh, toxicity grading) + evidence-based dose recommendations

⚫ Beware of modern therapy toxicities (ICI, TKI, PARPi, ADC)

⚫ Organ dysfunctions, frailty, and dialysis require individualized decisions

⚫ Multidisciplinary collaboration with nephrology, hepatology, cardiology is essential for safe and 

effective chemotherapy

Take-home messages





• Krens SD, et al. Lancet Oncol 2019: renal/hepatic dose recommendations; 2023 update.

• FDA (CDER). Pharmacokinetics in Patients with Impaired Renal Function (Mar 2024).

• SGO. Antineoplastic Therapy for Gynecologic Malignancies, 4th ed (2023).

• SGO hypersensitivity statement + one-pager (2023).

• SGO chemotherapy in hemodialysis patients one-pager.

• Treatment Related Cardiotoxicity Review and Management (v2).

• Ocular Toxicities with ADCs Companion Card (2023).
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Thank you for your attention!



Common offenders in gyn-onc

◆ Hypersensitivity to drug: carboplatin, cisplatin, paclitaxel, docetaxel, etoposide, topotecan

◆ Infusion-related reaction(d/t formulation/diluent): paclitaxel (Cremophor), liposomal doxorubicin, 

rituximab

◆ Infusion reactions often resolve with slower rate + supportive care and do not automatically require 

desensitization

Operational safety

◆ Include hypersensitivity reaction rescue orders with every chemo order set.

◆ If continuing the same agent is necessary → use desensitization pathways, not “trial-and-error” spe

ed changes.

◆ Plan 1:1 nursing and appropriate setting (ICU/inpatient/outpatient per protocol).

Premedication (baseline)

Steroid + H1 + H2 blockers ≥30 min prior to infusion (per protocol).

Hypersensitivity    vs.   infusion reactions 







Management of hypersensitivity reactions

◆ Stop infusion; assess ABC; call for help

◆ Oxygen, IV fluids for hypotension

◆ IV corticosteroid (e.g., hydrocortisone 100 

mg or methylpred 125 mg)

◆ IM/SC epinephrine for severe/life-

threatening symptoms or if not improving 

quickly

◆ H1 blocker (diphenhydramine) + H2 

blocker (famotidine) for symptom relief (do 

not rely on these alone to stop progression)

Acute management (safe re-start)
Infusion-reaction rate titration : Example (paclitaxel)

1. Restart at 25% rate for 15 min

2. If tolerated → 50% rate for 15 min

3. If tolerated → 75% rate for 15 min

4. If tolerated → resume full rate

If symptoms recur at any step: stop → allow res

olution → resume at the previous tolerated rate, 

or stop and reassess.



Key recommendations

◆ Premedicate: steroid + H1 + H2 blockers; 

ensure rescue orders are pre-written.

◆ For desensitization, give H1/H2 + 

corticosteroid for 24 hours prior (per 

protocol).

◆ Use 1:1 nurse staffing 

(ICU/inpatient/outpatient depending on 

local pathway).

Desensitization: SGO “4-bag” approach (operational summary)

4-bag dilution scheme (from full-dose bag)

Bag 1  (1:1000) 0.1 mL from Bag 4

Infuse 1 hour

Bag 2  (1:100) 1 mL from Bag 4

Infuse 1 hour

Bag 3  (1:10) 10 mL from Bag 4

Infuse 1 hour

Bag 4  (1:1) Full dose (original)

Infuse 1 hour*

• Exception: Paclitaxel should be administered 

over 3 hours




