BCGuidelines.ca

Appendix C: Medications for Chronic Kidney Disease

Generic Name
Trade name

Recommended
Renoprotective Dose*

Dosage form and strengths

Approx.
Cost per
yearP

PharmaCare
Coverage®

Adverse Effects®

Drug Interactions® and
Therapeutic Considerations for
Chronic Kidney Disease

Sodium-glucose Cotransporter-2 inhibitors (SGLT2i)
Examples are listed below. See BCGuidelines: Diabetes Care Antihyperglycemic drug table for more info.

Drugs for Chronic Kidney Disease

Dapagliflozin 10 mg PO once daily $270 Regular
Forxiga, G (CKD trial dose)' benefit
Tabs: 5,10 mg
Empagliflozin 10 mg PO once daily $1,090 Limited
Jardiance (CKD trial dose)? coverage for
Tabs: 10, 25 mg treatment
of type 2
diabetes
mellitus
(Special
Authority)
Canagliflozin 100 mg PO once daily | $1,140 Non-benefit
Invokana (CKD trial dose)?

Tabs: 100, 300 mg

+ Increased risk of
genital mycotic
infections; most
can be managed
with topical
antifungal*

+ Canagliflozin:
decreased bone
mineral density
and increased risk
of bone fractures

* Rare:

- Diabetic
ketoacidosis

- Hypoglycemia
(in absence
of other
hypoglycemics)

Initiation or use does not necessitate
alteration of frequency of CKD
monitoring.®

Reversible decrease in eGFR ( < 30%)
on initiation is generally not an
indication to discontinue.’
Reasonable to continue when the
eGFR falls below 20 ml/min per
1.73m?, unless it is not tolerated or
until kidney replacement therapy is
initiated.

Withhold during times of prolonged
fasting, critical iliness, acute
management of adverse effects, or
48-72 hours prior to surgery; have a
plan to restart.
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Generic Name
Trade name

Dosage form and strengths

Recommended
Renoprotective Dose*

Approx.
Cost per
yearP

PharmaCare
Coverage©

Adverse Effects®

Drug Interactions® and
Therapeutic Considerations for
Chronic Kidney Disease

Angiotensin Converting Enzyme Inhibitors (ACE-I)
Examples listed below. See BCGuidelines: Hypertensio

n Antihypertensive drug table for more info.

Coversyl, G
Tabs: 2, 4,8 mg

daily

Usual: 4 -8 mg PO
once daily

Max: 8 mg PO per day

Ramipril Initial: 2.5 mg PO once | $80 Regular

Altace, G daily benefit

Caps: 1.25, 2.5, 5, 10, Usual: 2.5-10 mg PO (Reference

15mg once daily Drug Program

Max: 20 mg PO per day (RDP))

Non-benefit:
15 mg caps

Perindopril Initial: 4 mg PO once $100 Partial benefit,

RDP

Common
+ Dry cough (8-12%)
* Hyperkalemia

Less Common

* Angioedema

* Precipitation of
kidney failure
in patients with
renovascular
disease, volume
depletion or
concomitant
NSAID use

Angiotensin Receptor Blocker (ARB)
Examples listed below. See BCGuidelines: Hypertension Antihypertensive drug table for more info.

Losartan Initial: 25-50 mg PO $100 Limited
Cozaar, G once daily coverage for
Tabs: 25, 50, 100 mg Usual: 50 - 100 mg PO intolerance to
once daily (CKD trial ACE-I
dose)®
Irbesartan Initial: 75- 150 mg PO | $90 Limited
Avapro, G once daily coverage for
Tabs: 75, 150, 300 mg Usual: 150 - 300 mg PO intolerance
once daily to ACE-I and
Max: 300 mg PO per failure on
day (CKD trial dose)’ candesartan,
losartan,
telmisartan

Common:
+ Hyperkalemia

Less Common:

+ Angioedema

+ Precipitation of
kidney failure
in patients with
renovascular
disease, volume
depletion or
concomitant
NSAID use

Use highest approved dose that is
tolerated for blood pressure control.®
Avoid any combination of ACE-I, ARB,
and direct renin inhibitor in people
with CKD, with or without diabetes.®
Check blood pressure, serum
creatinine, and serum potassium
within 2-4 weeks after initiation or
dose increase.’

Hyperkalemia can often be
managed by measures to reduce
serum potassium levels rather than
decreasing or stopping treatment
(refer to “Potassium Abnormalities”
section below).

Continue unless serum creatinine
rises by more than 30% within

4 weeks following initiation of
treatment or an increase in dose.
Reasonable to continue even when
the eGFR falls below 30ml/min per
1.73m?25

Consider dose reduction or
discontinuation upon either
symptomatic hypotension or
uncontrolled hyperkalemia despite
medical treatment, or to reduce
uremic symptoms while treating
kidney failure.®

Withhold during times of prolonged
fasting, critical illness, acute
management of adverse effects, or
48-72 hours prior to surgery; have a
plan to restart.

HMG-CoA Reductase Inhibitors (Statins) - Moderate or High-Intensity
See BCGuidelines: Cardiovascular Disease Statins drug table for more info.

+ atorvastatin 20 mg
*+ rosuvastatin 10 mg

+ simvastatin 20 mg combined with ezetimibe 10 mg

Large trials have shown the following once-daily intensive statin-based regimens are safe in CKD (including people on dialysis):®
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Generic Name
Trade name
Dosage form and strengths

Recommended
Renoprotective Dose*

Approx.
Cost per
yearP

PharmaCare
Coverage©

Adverse Effects®

Drug Interactions® and
Therapeutic Considerations for
Chronic Kidney Disease

Glucagon-like Peptide-1 Receptor Agonists (GLP-1 RA)

Examples listed below. See BCGuidelines: Diabetes Care Antihype

rglycemic drug ta

ble for more info.

Semaglutide Initial: 0.25 mg subcut | $3,065 Limited Common:
Ozempic once weekly x 4 weeks, coverage for + Nausea
Multi-dose pre-filled pens | then increase to treatment + Vomiting
delivering doses of 0.25, 0.5 mg subcut weekly. of type 2 + Diarrhea
0.5, 1,2mg May increase to 1 mg diabetes + Constipation
subcut weekly after + Gastroparesis
additional 4 weeks
Usual: 0.5- 1 mg Uncommon:
subcut once weekly + Pancreatitis
Max: 1 mg subcut once + Bowel obstruction
weekly (CKD trial dose)® + Cholelithiasis
Dulaglutide Initial: 0.75 mg subcut | $9,830 Non-benefit
Trulicity weekly; may increase to
Single-use pre-filled pen 1.5 mg subcut weekly
delivering doses of 0.7, after 1 week
1.5mg Titrate every 4 weeks
Max: 4.5 mg subcut
weekly
Liraglutide Initial: 0.6 mg subcut | $4,090 Non-benefit
Victoza daily for 1 week; then

Multi-use pre-filled pen
delivering doses of 0.6,
1.2,1.8mg

increase to 1.2 mg
subcut daily

Max: 1.8 mg subcut
daily

Prioritize using agents that do not
require dose adjustment in CKD and
have documented cardiovascular,
kidney, and mortality benefits:*

+ semaglutide (injectable)*

* liraglutide

+ dulaglutide

*Note: Only semaglutide has been
studied in a CKD population.>®
Benefits of other GLP-1 RA's are
extrapolated from trials in people
with type 2 diabetes where kidney
function was generally preserved.®

Dihydropyridine Calcium Channel Blockers (e.g., amlodipine)

See BCGuidelines: Hypertension Antihypertensive drug table for more info.

Diuretics

See BCGuidelines: Hypertension Antihypertensive drug table and BCGuidelines: Heart Failure drug table for more info.

In randomized controlled trials of primary hypertension examining the effect of
antihypertensive drugs on cardiovascular outcomes that included participants
with CKD, cardiovascular benefits have been most consistent with thiazide-like
diuretics (e.g., hydrochlorothiazide, chlorthalidone, etc.).’

There are no data on clinical outcomes with loop diuretics (e.g., furosemide) in
the treatment of high blood pressure with or without CKD.°

per 1.73 m?).°

+ Chlorthalidone, indapamide, and metolazone appear to
remain effective for blood pressure lowering and/or diuresis
at GFRs < 30 ml/min per 1.73m2.°

+ Loop diuretics are effective at lower GFRs (i.e., < 30 ml/min

+ Withhold during times of prolonged fasting, critical illness,
acute management of adverse effects, or 48-72 hours prior
to surgery; must have a plan to restart.’
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Generic Name Recommended Approx. | PharmaCare Adverse Effects® Drug Interactions® and
Trade name Renoprotective Dose” | Cost per | Coverage® Therapeutic Considerations for
Dosage form and strengths yearP Chronic Kidney Disease
Nonsteroidal Mineralocorticoid Receptor Antagonists (ns-MRA)
Finerenone 10 mg PO once daily $1,285 | Limited Common: Contraindications:
Kerendia if eGFR 25 - 59 ml/ coverage as + Hyperkalemia - Concomitant strong CYP3A1
Tabs: 10, 20 mg min/1.73m? an adjunct (hospitalization inhibitors (e.g., itraconazole,
to standard for serious ketoconazole, ritonavir,
20 mg PO once daily care therapy hyperkalemia clarithromycin, etc.)
if eGFR = 60 ml/ in adults with rare)® - Addison’s disease'®
min/1.73m? both CKD Initiation not recommended
and type 2 Less common: in patients with eGFR < 25 mL/

diabetes

Hypotension
Hyponatremia
Anemia

min/1.73m? as clinical experience is
limited.®

Mitigate risk of hyperkalemia by
selecting people with consistently
normal serum potassium
concentration and monitor serum
potassium regularly after initiation.>
Monitor potassium 1 month after
initiation then every 4 months.
Hold if potassium > 5.5 mmol/[;
consider changes to diet

or medications to mitigate
hyperkalemia; consider reinitiation if
/ when potassium < 5.0 mmol/I.>

Steroidal Mineralocorticoi

Example listed below. See BCGuidelines: Heart Failure

d Receptor Antagonists (MRA)

drug table

for more info.

Spironolactone
Aldactone, G
Tabs: 25, 100 mg

Initial: 12.5 mg PO
once daily

Target: 25 - 50 mg
daily

$20

Regular
benefit

Hyperkalemia
Dehydration
Nausea
Gynecomastia
(usually
reversible upon
discontinuation)

Avoid in people with high

risk of hyperkalemia (e.g.,
hypoaldosteronism or type 4 renal
tubular acidosis).’

Concomitant use with ACE-I or ARB
increases risk of hyperkalemia and
decline in kidney function, especially
among people with eGFR < 45 ml/min
per 1.73m2.?
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Generic Name
Trade name
Dosage form and strengths
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Renoprotective Dose*
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Cost per | CoverageC Therapeutic Considerations for
yearP Chronic Kidney Disease

Treatments for Complications Attributable to Chronic Kidney Disease

Metabolic Acidosis

Sodium bicarbonate

G

Tabs: 325 mg (3.8 mmol
bicarbonate), 500 mg (5.8
mmol bicarbonate), 1000
mg

Liquid: 7.5%

Injectable: 4.2%, 8.4%

Initial: 325-500 mg
PO BID or TID. Titrate
to achieve bicarbonate
level > 18 mmol/l and
within the expected
range.

Max: 5850 mg/day

Citric acid/ sodium
citrate (Shohl’s solution)
Dicitrate, G

Liquid: 1 mmol
bicarbonate/ml

Initial: 0.5 mmol/kg/
day in 2-3 divided
doses

Target: Titrate to
achieve bicarbonate
level > 18 mmol/l and
within the expected
range.

$83 (500 | Non-benefit + Bloating, + Consider use of pharmacological

mg TID) flatulence, treatment with or without dietary
increased sodium intervention to prevent development
absorption of acidosis with potential

+ Reduced clinical implications (e.g., serum
absorption of bicarbonate < 18 mmol/l in adults).?
medications * Monitor for fluid retention and heart
requiring an failure.”
i acidic gastric pH, | * Monitor for metabolic acidosis

$869 (0.5 | Non-benefit e.g., atazanavir, to ensure it does not result in

mmol/ 70 calcium serum bicarbonate concentrations

kg/ day) carbonate, exceeding the upper limit of normal
iron tablets, and does not adversely affect BP

itraconazole,
ketoconazole

control, serum potassium, or fluid
status.®

+ Avoid serum bicarbonate > 32 mmol/L
as it is associated with increased
mortality in patients with CKD."

*+ Baking soda dissolved in water may
be used as an alternative to sodium
bicarbonate in patients who cannot
take tablets (% teaspoon = 7.1 mmol
bicarbonate).”

Iron Deficiency Anemia

See BCGuidelines: Iron Deficiency oral iron formulations and dosages table for more info.

Oral iron products

+ Ferrous sulfate

+ Ferrous gluconate

+ Ferrous fumarate

+ Polysaccharide iron

+ Heme iron polypeptide

UpToDate recommends starting
with ferrous sulfate 325mg (65 mg

elemental iron) to reach ei

the following dosing regimens and

goals: "

+ Daily dosing goals: elemental
iron approx. 200 mg per day in
up to three divided doses

+ Alternate-day dosing goal:
elemental iron approx. 65 mg

per day in a single dose

Regular + Although ferrous sulfate is commonly available and
benefit: inexpensive, other oral iron preparations may also be used;
ther of | ferrous there is not significant evidence to suggest that other oral

sulfate, iron formulations are more effective or associated with fewer

gluconate, adverse side effects than ferrous sulfate.™

fumarate + Alternate-day dosing has not been tested in people with CKD.
Despite lack of data, it is reasonable to choose this regimen

Non-benefit: due to potential benefits with regards to iron absorption and

polysaccharide side effects.”

iron,

heme iron

polypeptide

Potassium Abnormalities

Consider potassium exchange agents as a part of second-line therapy to manage serum potassium > 5.5 mmol/l in CKD.?

1st line:

Address correctable factors .

p
2nd line:

|\

p
3rd line:

|\

Last resort

Review non-RASi medications (e.g. NSAIDs, trimethoprim)
Assess dietary potassium intake (dietary referral) and consider appropriate
moderation of dietary potassium intake

Consider:
Medications .

Appropriate use of diuretics
Optimize serum bicarbonate levels
Licensed potassium exchange agents

Reduce dose or discontinue RASI/MRA
(Discontinuation is associated with increased cardiovascular events. Review
and restart RASi or MRA at a later date if patient condition allows.)

Figure 32 | Actions to manage huperkalemia (potassium > 5.5 mmol/l) in chronic kidney disease. MRA, mineralocorticoid receptor antagonists;
NSAID, nonsteroidal anti-inflammatory drug; RASI, renin-angiotensin system inhibitors.
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Abbreviations: ACE-I ACE inhibitor; ARB angiotensin receptor blockers; BID twice a day; Cap capsules; CKD chronic kidney disease; CR controlled release; G generics;
IR immediate release; IV intravenous; ODT oral dissolving tablet; LA long acting; SR sustained release; Tab tablets; XR extended release

A Dosages used in CKD trials, if available. Consult product monograph for detailed dosing instructions and dose adjustments for unique patient
populations.

B Not an exhaustive list. Check the product monograph (https://health-products.canada.ca/dpd-bdpp/index-eng.jsp) or an interaction checker (e.qg.,
Lexicomp®) before prescribing

¢ PharmaCare coverage as of October 2024 (subject to revision). Regular Benefit: Eligible for full reimbursement.* Limited Coverage: Requires
Special Authority to be eligible for reimbursement.* Reference Drug Program (RDP): may be regular or partial benefit.* Non-benefit: Not eligible
for reimbursement. *Reimbursement is subject to the rules of a patient’s PharmaCare plan, including any deductibles. In all cases above, coverage
is subject to drug price limits set by PharmaCare. See: https://www.gov.bc.ca/pharmacareplans and https://www.gov.bc.ca/pharmacarepolicy for
further information.

® Drugs costs are average retail cost of the generic, when available. Costs are for maximum dosages where dosage ranges are provided. Current as of
October 2024 and does not include retail markups or pharmacy fees.

& BCRenal: provides coverage for registered patients who meet criteria. See http://www.bcrenal.ca/health-professionals/clinical-resources/pharmacy-
formulary for further information.
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