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We are in Mi’kma’ki, the ancestral and 
unceded territory of the Mi’kmaq. We are all 
treaty people.

Acknowledge the histories, contributions and 
legacies of the African Nova Scotian people 
and communities who have been here for 
over 400 years.
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Abbreviations and Acronyms

ADRs adverse drug reactions

AIN acute interstitial nephritis

AKI acute kidney injury

BP blood pressure

CKD chronic kidney disease

eGFR estimated glomerular filtration rate

GI gastrointestinal

LOC loss of consciousness

NSAIDs non-steroidal anti-inflammatory drugs

SCr serum creatinine

SJS Stevens Johnson syndrome

TEN toxic epidermal necrolysis

UACR urine albumin creatinine ratio

UTI urinary tract infection



Learning Objectives

common medications requiring adjustment or avoidance in 
individuals with CKD

Identify

kidney function using SCr equationsEstimate

medication regimens (dose or frequency) to reduce the risk of 
harm, including kidney damage

Adjust

At the end of this session, participants will be able to: 



Road Map

• Why medication safety in CKD matters?

• Anatomy and function of the kidney

• Defining and testing for CKD

• Estimating kidney function using SCr equations

• What are higher-risk medications to adjust or 
avoid in primary care for those with CKD?

• Case vignette

• Resources



Why Medication Safety in CKD Matters?

• 1 in 10 Canadians have CKD 

• Polypharmacy and comorbidities prevalent

• 2x ADRs when eGFR drops below 30 ml/min

• Reduced ability to excrete medications and or their metabolites

• More susceptible to nephrotoxic effects of medications

BMJ 2020; 10(6): e038401; Am J Kidney Dis. 2024;83(5):601-614; J Am Geriatr 2017;65:853-62; Kidney Int. 2024;105(4S):S117-S314.
https://kidney.ca/KFOC/media/images/PDFs/Why-Kidney-Disease-Should-Matter-to-You_2024.pdf
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CKD Can Affect Medications



Most people do not experience symptoms until 
almost 90% of their kidney function is lost

SILENT Disease



Kidney Anatomy

• Two bean-shaped organs

• Under the rib cage on 
either side of the spine

• About the size of your fist

• 10-14 cm long, 100-120 
grams

https://kidney.ca/KFOC/media/images/PDFs/3-1-2-Book-One_Living-with-reduced-kidney-function.pdf
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Renal Capsule: protects kidney from injury.

Renal Artery: supplies oxygenated unfiltered blood to kidney.

Cortex: where filtration via the glomerulus and nephron  occurs.

Papilla: carries urine collected from nephrons to the renal pelvis.

Renal Pelvis: collects urine and exports it to the bladder via the ureters.

Renal Vein: carries deoxygenated filtered blood back to the heart.

https://kidney.ca/KFOC/media/images/PDFs/3-1-2-Book-One_Living-with-reduced-kidney-function.pdf

What are the parts of the kidney?
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• Blood flows through the glomerulus, 
water and waste products are filtered 
out of the blood via the nephron.

• Water, electrolytes and nutrients are 
reabsorbed through the tubule.

 

• The wastes or “filtrate” becomes 
concentrated and turns into urine.

https://kidney.ca/KFOC/media/images/PDFs/3-1-2-Book-One_Living-with-reduced-kidney-function.pdf

How do kidneys work?
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What are the functions of the kidney? 

Gets rid of 
waste

Controls BP Makes RBC

Fluid and 
acid/base 
balance

Maintains 
bone health

Removes 
some drugs



Defining CKD

Definition: Abnormalities of kidney structure or function, 
present for a minimum of 3 months, with implications for 
health.

Criteria: eGFR < 60 ml/min/1.73m2  AND/OR Urine ACR ≥ 3 
mg/mmol  ≥ 3 months

Kidney Intern. 2024:105(4S):S117-S314.



Who is at risk of CKD?
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Testing for CKD

Blood test (eGFR): Kidney Function

Urine test (UACR): Kidney Damage

Imaging (ultrasound, biopsy):  Kidney Structure



CKD Categories

Kidney Intern. 2024:105(4S):S126.



Association between 
eGFR & UACR: 

Risk for 10  
Complications

Kidney Intern. 2024:105(4S):S126.



https://kidneyfailurerisk.com

Calculating an Individuals Kidney Failure Risk: 
CKD Stage 3 – 5

Calculate CKD Risk Here

https://kidneyfailurerisk.com/

https://kidneyfailurerisk.com/
https://kidneyfailurerisk.com/
https://kidneyfailurerisk.com/


Common Symptoms Later in CKD

Changes to quality/quantity of urinePedal edema

Pruritis

Bone pain

Nausea, low appetite

Fatigue



What estimation equations are used drug 
dosing decisions?



Cockcroft-Gault eCrCl 
1976

CKD-EPI eGFR
2021 

Study design
Two measurements of 24h creatinine 

excretion per kg, n=249
Cross-sectional validation analysis, n=4,050

estimation of GFR using SCr

Population
18-92 yrs, mCrCl 73

all white men
median age 57, mGFR 76.6, 38% female, 14% 

black

Equations
CrCl = 1.2(140-age)*weight/SCr [* 0.85 if 

female]
eGFR (refit) = 142*min(SCr/K, 1)ɑ*

max(SCr/K, 1)-1,200 *0.9938Age [1.012- if female]

Race/sex
15% estimated adjustment for female

No race variable
No race variable

Limitations
Developed using unstandardized SCr, 

uses weight, no female or black
Limited number of black patients with low 
eGFR; using both CysC + SCr  most accurate

Unit ml/min ml/min/1.73m2

N Engl J Med. 2021;385:1737-1749;    Am J Kidney Dis. 2022;80(6):691-696.Nephron. 1976;16(1):31-41.

OLD



eGFR for Drug Dosing Decisions

• Lab reports eGFR in ml/min/1.73m2The Problem

• Kidney drug clearance is proportional to individual’s 
mGFR (ml/min), not BSA of 1.73m2The issue?

• Adjust for individual’s BSA, eGFRBSA-adj (ml/min)What to do?

• In overweight or underweightWhen?



The Transition to eGFR

• Gold standard for assessing kidney filtration and overall kidney function

• 2024 FDA industry guidance recommends eGFR over eCrCl 

• Better than CG eCrCl in predicting drug clearance

• 2024 KDIGO recommends validated 2021 eGFR equation 
(ml/min/1.73m2)

Kidney Int. 2024; 105(4S):S117-S314; Am J Kidney Dis. 2022; 79(2): 268-288; https://www.fda.gov/media/78573/download

https://www.fda.gov/media/78573/download


Limitations of SCr Based Equations

• Assumes stable kidney function

• Body habitus and changes in muscle mass

• Diet (high in protein, creatine supplements)

• Drug-induced tubular secretion of creatinine (TMP)



2021 CKD-EPI eGFR (ml/min/1.73m2)

• Convert units to ml/min for dose dosing decision

• Future: Cystatin C combined with creatinine (eGFRcr-cys) 
provides better eGFR

• Cystatin C referred out test 

https://www.calculator.net/body-surface-area-calculator.html
https://www.kidney.org/professionals/kdoqi/gfr_calculator

1. eGFR (ml/min/1.73m2) x Individual’s BSA/1.73 = eGFR  (ml/min)

body-surface-area-calculator

BSA (m2) = Height (cm) x Weight (kg)/3600 
body-surface-area-calculator

2. NKF eGFR Calculator

https://www.calculator.net/body-surface-area-calculator.html
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Cockcroft Gault CrCl (ml/min)

• IBW= Ideal Body Weight (kg)

• Unstandardized SCr used prior 2009. 

IBW men (kg) = 50kg + (0.91 × [Height (cm) − 152.4]) 
IBW women (kg) = 45.5kg + (0.91 × [Height (cm) − 152.4])

CrCl (ml/min) = [1.2(140 - age)(IBW) /SCr (umol/L)] x 0.85 (females)



What are Higher-Risk Medications to Adjust 
or Avoid in Primary Care for People with CKD?



Common Medications to Dose-Adjust in CKD

Acyclovir

Valacyclovir

Ciprofloxacin

Levofloxacin

TMP/SMX

Amoxicillin/

Clavulanate

Allopurinol

Colchicine

Apixaban

Rivaroxaban

Dabigatran

Famotidine

Ranitidine

Methotrexate

Metformin

Glyburide

Sitagliptin

Rosuvastatin

Fenofibrate

Gabapentin

Pregabalin

Digoxin

Nitrofurantoin

NSAIDs

Baclofen

Morphine

Codeine

Tramadol

Lithium



Medication Risks Medication Risks Medication Risks

Metformin Lactic acidosis 
(muscle aches, 
rapid breathing, GI, 
mortality)

Rosuvastatin Rhabdomyolysis (muscle 
pain, stiffness, cramping, 
dark urine, fatigue), 
proteinuria, hematuria, AKI

NSAIDs AKI, AIN,  
hyperkalemia, ↑BP

Glyburide Severe 
hypoglycemia 
(confusion, LOC)

Gabapentin
Pregabalin

Encephalopathy, confusion, 
sedation,  falls, respiratory 
depression, LOC

Morphine
Codeine

GI, sedation, 
respiratory depression, 
LOC

Sitagliptin Nasopharyngitis, 
arthralgia, GI, 
hypoglycemia

Allopurinol AHS, severe cutaneous 
reaction (rash), 
hospitalization, mortality

Tramadol Sedation, respiratory 
depression, LOC, 
seizures, QT 
prolongation

Fenofibrate Rhabdomyolysis 
(muscle pain, 
stiffness, cramping, 
dark urine, fatigue)

Colchicine Myopathy, rhabdomyolysis, 
GI, bone marrow toxicity 
(leukopenia, pancytopenia)

Apixaban, 
Rivaroxaban
Dabigatran 

Bleeding (intracranial, 
GI), unexplained 
bruising 

The Hidden Risks of Medications in CKD



Medication Risks Medication Risks

Valacyclovir
Acyclovir

AKI (obstructive nephropathy, interstitial 
nephritis, renal tubular necrosis) 
Neurotoxicity (agitation, confusion, 
hallucination, LOC, seizures)

MTX AKI, nephrotoxicity
Bone marrow suppression
Toxicity (GI, Lung, Liver)

Levofloxacin
Ciprofloxacin

Interstitial nephritis, crystalluria
CNS effects (seizures, confusion) psychiatric 
(delirium), tendon rupture

Lithium Lithium – induced nephropathy, 
Nephrogenic diabetes insipidus

Amoxicillin - 
Clavulanate

Kidney injury, crystalluria, AIN, GI Ranitidine 
Famotidine

Neurological symptoms (lethargy, 
confusion, somnolence, disorientation, 
hallucinations), falls

PPIs AKI or CKD  due to AIN

SMX/TMP Hyperkalemia, hematologic effects 
(agranulocytosis and aplastic anemia), liver 
injury, dermatologic (SJS, TEN)

Digoxin GI, life-threatening arrhythmias, 
dizziness, headaches, altered mental 
status

Nitrofurantoin Sensory/motor dysfunction, AIN, UTI 
treatment failure, pulmonary pain and/or 
pleural effusion

Baclofen Encephalopathy (delirium, confusion, 
dementia, cerebral ischemic attack)





Baclofen

   

    

Muanda FT, Blake PG, Weir MA, Bathini L, Chauvin K, Dixon SN, 

McArthur E, Sontrop JM, Moist L, Kim RB, Garg AX

JAMA 2019 Nov 26;322(20):1987-1995; Kidney Int. 2020 Oct;98(4):979-988; Am J Kidney Dis. 2021 Sep;78(3):470-473.



Methotrexate

ismpcanada MethotrexateRenalDisease; OCP pharmacyconnection MTX coronersinquestfall-2018

JAMA Network Open. 2023;6(11):e2345132.

https://ismpcanada.ca/wp-content/uploads/ISMPCSB2022-i3-MethotrexateRenalDisease.pdf
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Fluoroquinolones

JAMA Netw Open. 2022 Aug 1;5(8):e2224892.https://www.ontariorenalnetwork.ca/en./medicationsafety



Case Vignette

• 75-year-old female, 152 cm, 48 kg

• Comorbidities: hypertension, CKD, T2D, Dyslipidemia

• Bloodwork review: eGFR 34 ml/min/1.73m2, SCr 140 
umol/L and stable

• Clinical review:

• numbness, tingling, burning sensations, pain often 
starting in the feet and hands

• Gabapentin prescribed 600 mg BID



Kidney Function Calculator

National Kidney Foundation GFR Calculators

https://www.kidney.org/professionals/KDOQI/gfr




Gabapentin

• 100-300 mg daily*

eGFR < 15 ml/min

• 200-700 mg daily*

eGFR 15 to < 30 ml/min

• 400-1400 mg (÷ by 2) administered BID*

eGFR 30 to < 60 ml/min

*DEPRESCIRBE if no benefit at these doses



Deprescribing

https://www.stopmedhd.ca/

https://www.stopmedhd.ca/


Resources



Drug Dosing Resources

Online Version

CPS, Micromedex, 
Lexicomp

Drug Prescribing 
in Renal Failure

Drug monographs
Pharmacokinetic

Studies

Firstline App Pharmacists 

Renal 
Pharmacotherapy

The Renal Drug 
Handbook

http://kdpnet.louisville.edu/renalbook/


Natural Health 
Products Resource

AVOID

Aristolochic 
acid

Barberry Cat’s claw

Astragalus Creatine Goldenrod

Apium 
Graveolens

Huperzinea Java Tea Leaf

Horsetail
Nettle, 
Stinging Nettle

Oregon Grape 
Root

Licorice Root Pennyroyal
Ruta 
Graveolens

Parsley Root Uva Ursi Yohimbe

https://www.kidney.org/atoz/content/herbalsupp

https://www.herbalckd.com/

https://www.kidney.org/atoz/content/herbalsupp
https://www.herbalckd.com/


Sick Day Medication Guidance

https://www.diabetes.ca/ ; Am J Kidney Dis. 2023;81(5):564-574; Can Pharm J (Ott). 2024;157(4):174-180.

Sick Identifies 
dehydration 
(vomiting, 
diarrhea)

Recalls or 
retrieves list of 
medication to 
stop

Recovers and 
resumes 
medication

Sulfonylureas
ACE inhibitors
Diuretics
Metformin
ARBs
NSAIDs
SGLT2s

https://www.diabetes.ca/


Resources: 
People with CKD

Kidney Foundation of Canada Living with Reduced Kidney 
Function 

Kidney Health Australia Medicine and Kidney Disease 
Factsheet

NKF Which Drugs are Harmful to Your KIDNEYS

https://kidney.ca/Kidney-Health/Living-With-Kidney-Disease/Patient-Handbook
https://kidney.ca/Kidney-Health/Living-With-Kidney-Disease/Patient-Handbook
https://assets.kidney.org.au/resources/KHA-Factsheet-Medicines-and-Kidney-Disease-Jan2025.pdf
https://assets.kidney.org.au/resources/KHA-Factsheet-Medicines-and-Kidney-Disease-Jan2025.pdf
https://www.kidney.org/kidney-topics/which-drugs-are-harmful-to-your-kidneys




Medication 
Safety Video



Key Concepts for CKD Drug Stewardship

patients to inform all prescribers they have CKDEncourage

patients that having CKD can affect medication dosingEducate

medication benefits and possible risks so they can be identified 
and managed early

Explain

Kidney function for drug dosing decisionAssess

lab eGFR to mL/min (over or underweight) Convert

sick day medication guidance  Provide

medications as kidney function declines  THINK



Questions or 
Comments



Please Complete an 
Evaluation

https://forms.office.com/r/hL8ha6mQh4

https://forms.office.com/r/hL8ha6mQh4
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