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Postgraduate Certificate in Renal Care (Part II)

Renal Pharmacology And Therapeutics

A

ACE Inhibitors Angiotensin-Converting Enzyme Inhibitors are a class of medications that work by blocking
the action of the renin-angiotensin-aldosterone system. They are widely used in renal care to reduce
intraglomerular pressure and slow the progression of chronic kidney disease. By inhibiting the conversion of
angiotensin | to angiotensin Il, these drugs lower systemic blood pressure and reduce proteinuria. Common
examples include lisinopril and ramipril. Learners should note that monitoring serum creatinine and
potassium levels is essential after initiation or dose escalation. A rise in serum creatinine of up to 30 percent
is generally considered acceptable and indicates effective reduction in intraglomerular pressure. However, a
larger increase may signal renal artery stenosis or volume depletion. Related terms include Angiotensin
Receptor Blockers and Renin-Angiotensin-Aldosterone System. The therapeutic goal is to preserve renal
function while managing hypertension. Self-reflection on patient adherence can highlight barriers such as
cough, a common side effect. Knowledge checks often focus on the mechanism of action and monitoring
parameters. Understanding the difference between ACE inhibitors and other antihypertensives is crucial for
optimal prescribing.

Acidosis, Metabolic is a common complication of chronic kidney disease resulting from the kidneys inability
to excrete daily acid loads. As renal function declines, the accumulation of non-volatile acids leads to a
decrease in serum bicarbonate levels. This condition can accelerate the progression of kidney disease and
contribute to bone demineralization and muscle wasting. Treatment involves the oral administration of alkali
agents such as sodium bicarbonate or sodium citrate. The target serum bicarbonate level is typically above
22 millimoles per liter. Excessive alkali therapy can lead to volume overload and hypertension due to the
sodium content. Therefore, careful monitoring of blood pressure and fluid status is required. Related terms
include Bicarbonate and Bone Mineral Disorder. The concept of acid-base balance is fundamental in renal
pharmacology. Self-paced reading should cover the pathophysiology of acid retention and the clinical
consequences of untreated acidosis. Practical application involves calculating the dose of alkali based on
serum bicarbonate levels. Challenges include patient compliance with large volumes of tablets or liquids.

Albumin is the most abundant protein in human plasma and plays a critical role in maintaining oncotic
pressure and transporting various substances. In renal care, serum albumin levels are used to assess
nutritional status and inflammation. Low albumin levels, or hypoalbuminemia, are associated with increased
mortality in patients with kidney disease. Urinary albumin excretion is a key marker of kidney damage.
Microalbuminuria refers to the presence of small amounts of albumin in the urine, indicating early
glomerular injury. Macroalbuminuria indicates more advanced damage. The albumin-to-creatinine ratio is
the preferred method for quantifying urinary albumin excretion. Related terms include Proteinuria and
Glomerular Filtration Rate. Understanding the relationship between albumin levels and renal outcomes is
essential. Knowledge checks may ask about the interpretation of urine albumin-to-creatinine ratios. Self-
reflection can involve considering the impact of diet on albumin levels.
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Allopurinol is a xanthine oxidase inhibitor used to lower serum uric acid levels. It is indicated for the
treatment of gout and hyperuricemia, which are common in patients with chronic kidney disease. Uric acid
stones can form in the urinary tract, leading to obstruction and further renal damage. Allopurinol requires
dose adjustment based on the estimated glomerular filtration rate to avoid toxicity. The rare but serious
hypersensitivity reaction, allopurinol hypersensitivity syndrome, is more common in patients with reduced
kidney function. Genetic testing for the HLA-B*5801 allele may be considered in high-risk populations
before initiating therapy. Related terms include Gout and Uric Acid. The management of hyperuricemia in
renal patients requires a balanced approach to prevent stone formation without causing adverse drug
reactions. Self-paced study should cover the pharmacokinetics of allopurinol and its active metabolite,
oxypurinol. Challenges include monitoring for skin rashes and liver function abnormalities.

Anemia of chronic kidney disease is primarily caused by decreased production of erythropoietin by the
failing kidneys. Erythropoietin is a hormone that stimulates red blood cell production in the bone marrow.
As kidney function declines, erythropoietin levels drop, leading to normocytic, normochromic anemia. lIron
deficiency is another common contributor to anemia in this population. Treatment involves the use of
erythropoiesis-stimulating agents and iron supplementation. The goal of therapy is to maintain hemoglobin
levels within a specific range to improve quality of life without increasing the risk of cardiovascular events.
Related terms include Erythropoiesis-Stimulating Agents and Iron Deficiency. Understanding the interplay
between iron status and erythropoietin responsiveness is critical. Knowledge checks often focus on the
target hemoglobin levels and the risks of overcorrection. Self-reflection can involve assessing the impact of
anemia on patient fatigue and exercise tolerance.

Angiotensin Receptor Blockers ARBs are a class of medications that block the binding of angiotensin Il to its
receptor. They provide similar renal protective benefits as ACE inhibitors by reducing intraglomerular
pressure and proteinuria. ARBs are often used as an alternative in patients who cannot tolerate ACE
inhibitors due to cough or angioedema. Examples include losartan and valsartan. Monitoring requirements
are similar to those for ACE inhibitors, including serum creatinine and potassium levels. The combination of
ACE inhibitors and ARBs is generally not recommended due to an increased risk of hyperkalemia and acute
kidney injury without additional benefit. Related terms include ACE Inhibitors and Renin-Angiotensin-
Aldosterone System. The choice between an ACE inhibitor and an ARB depends on patient tolerance and
comorbidities. Self-paced reading should cover the pharmacodynamics of ARBs and their role in heart
failure management. Challenges include ensuring patient adherence and monitoring for side effects.

Anticoagulants are medications used to prevent blood clots in patients with kidney disease who are at
increased risk of thromboembolic events. The choice of anticoagulant depends on the severity of kidney
impairment. Warfarin is a vitamin K antagonist that requires regular monitoring of the international
normalized ratio. Direct oral anticoagulants, such as dabigatran, rivaroxaban, and apixaban, offer a more
convenient alternative but require dose adjustments in renal impairment. Heparin and low molecular weight
heparin are used in acute settings and require monitoring of anti-Xa levels in severe kidney disease. Related
terms include Thrombosis and Bleeding Risk. Understanding the pharmacokinetics of anticoagulants in
renal failure is essential for safe prescribing. Knowledge checks may focus on the reversal agents for
different anticoagulants. Self-reflection can involve considering the patient's ability to adhere to monitoring
requirements.
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Apheresis is a therapeutic procedure that involves the removal of blood, separation of its components, and
return of the modified blood to the patient. In renal care, plasmapheresis may be used in specific conditions
such as Goodpasture syndrome or thrombotic microangiopathy. This procedure removes autoantibodies or
toxins from the plasma. It is not a routine treatment for chronic kidney disease but is reserved for specific
acute indications. Related terms include Plasma Exchange and Autoimmune Disease. The role of apheresis
in renal pharmacology is limited but important in specific contexts. Self-paced study should cover the
indications and contraindications for plasmapheresis. Challenges include the availability of specialized
equipment and expertise.

Aspirin is a non-steroidal anti-inflammatory drug with antiplatelet properties. It is used for cardiovascular
prevention in patients with kidney disease. However, high doses of aspirin can cause renal toxicity by
inhibiting prostaglandin synthesis, which maintains renal blood flow. Low-dose aspirin is generally safe but
should be used with caution in patients with advanced kidney disease due to the increased risk of bleeding.
Related terms include Non-Steroidal Anti-Inflammatory Drugs and Cardiovascular Disease. The balance
between cardiovascular benefit and renal risk is a key consideration. Knowledge checks may ask about the
appropriate dose of aspirin for renal patients. Self-reflection can involve assessing the patient's bleeding risk
before initiating therapy.

B

Bicarbonate is the primary buffer in the blood and plays a crucial role in maintaining acid-base balance. In
chronic kidney disease, bicarbonate levels decrease due to impaired acid excretion. Oral bicarbonate
supplementation is used to treat metabolic acidosis. The goal is to maintain serum bicarbonate levels above
22 millimoles per liter. Sodium bicarbonate is the most common form, but it can contribute to sodium load
and hypertension. Potassium citrate is an alternative that also provides potassium, which may be beneficial
in patients with hypokalemia but risky in those with hyperkalemia. Related terms include Acidosis and Alkali
Therapy. Understanding the chemistry of bicarbonate buffering is fundamental. Self-paced reading should
cover the clinical guidelines for bicarbonate replacement. Challenges include patient adherence and
monitoring for volume overload.

Bone Mineral Disorder Chronic Kidney Disease-Mineral and Bone Disorder is a systemic disorder of mineral
and bone metabolism due to chronic kidney disease. It involves abnormalities in calcium, phosphorus,
parathyroid hormone, and vitamin D. Hyperphosphatemia is a key feature, resulting from decreased renal
excretion of phosphate. This leads to secondary hyperparathyroidism and bone disease. Treatment includes
dietary phosphate restriction, phosphate binders, and vitamin D analogs. Phosphate binders such as calcium
acetate, sevelamer, and lanthanum are taken with meals to bind dietary phosphate in the gut. Related terms
include Hyperphosphatemia and Parathyroid Hormone. The management of bone mineral disorder is
complex and requires regular monitoring of laboratory values. Knowledge checks often focus on the
mechanism of action of different phosphate binders. Self-reflection can involve considering the impact of
dietary phosphate on patient compliance.

Blood Pressure control is a cornerstone of renal care to slow the progression of kidney disease and reduce
cardiovascular risk. The target blood pressure is typically less than 130/80 mmHg for patients with
proteinuria. Multiple antihypertensive agents are often required to achieve target levels. ACE inhibitors or
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ARBs are first-line agents due to their renal protective effects. Diuretics are often added to manage volume
overload. Beta-blockers and calcium channel blockers may also be used. Related terms include
Hypertension and Proteinuria. Understanding the pathophysiology of hypertension in kidney disease is
essential. Self-paced study should cover the different classes of antihypertensives and their side effects.
Challenges include achieving target blood pressure in resistant hypertension.

Calcium Channel Blockers are medications that relax blood vessels by blocking the entry of calcium into
muscle cells. They are effective antihypertensives and are often used in combination with ACE inhibitors or
ARBs. Dihydropyridine calcium channel blockers, such as amlodipine, are preferred in renal patients as they
do not cause hyperkalemia. Non-dihydropyridine calcium channel blockers, such as verapamil and
diltiazem, can reduce proteinuria but may cause constipation and bradycardia. The choice of calcium
channel blocker depends on the patient's heart rate and other comorbidities. Knowledge checks may focus
on the differences between dihydropyridine and non-dihydropyridine agents. Self-reflection can involve
assessing the patient's tolerance to side effects.

Creatinine is a waste product of muscle metabolism that is filtered by the kidneys. Serum creatinine levels
are used to estimate the glomerular filtration rate, which reflects kidney function. However, creatinine levels
can be influenced by muscle mass, age, and sex. Therefore, estimated glomerular filtration rate equations
are used to provide a more accurate assessment of kidney function. The Modification of Diet in Renal
Disease study equation and the Chronic Kidney Disease Epidemiology Collaboration equation are
commonly used. Related terms include Glomerular Filtration Rate and Kidney Function. Understanding the
limitations of serum creatinine as a marker of kidney function is important. Self-paced reading should cover
the calculation and interpretation of estimated glomerular filtration rate. Challenges include interpreting
changes in creatinine levels in the context of acute kidney injury.

D

Diuretics are medications that increase urine production and are used to manage fluid overload and
hypertension in renal patients. Loop diuretics, such as furosemide and bumetanide, are the most effective in
patients with reduced kidney function. They act on the thick ascending limb of the loop of Henle. Thiazide
diuretics, such as hydrochlorothiazide, are less effective in advanced kidney disease but may be used in
combination with loop diuretics. Potassium-sparing diuretics, such as spironolactone, are used with caution
due to the risk of hyperkalemia. Related terms include Fluid Overload and Hyperkalemia. The dosing of
diuretics often needs to be adjusted based on kidney function. Knowledge checks may focus on the
mechanism of action of different diuretics. Self-reflection can involve assessing the patient's response to
diuretic therapy.

Dialysis is a treatment for end-stage kidney disease that filters waste products and excess fluid from the
blood. Hemodialysis involves passing blood through an artificial kidney, while peritoneal dialysis uses the
lining of the abdomen as a filter. Pharmacological considerations in dialysis include the timing of
medication administration relative to dialysis sessions. Some drugs are removed by dialysis and require
supplemental doses. Others are not removed and may accumulate. Related terms include Hemodialysis and
Peritoneal Dialysis. Understanding the pharmacokinetics of drugs in dialysis patients is crucial. Self-paced
study should cover the principles of dialysis clearance. Challenges include ensuring adequate drug levels
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without toxicity.

Drug-Drug Interactions are common in renal patients due to the use of multiple medications. The reduced
kidney function can alter the metabolism and excretion of drugs, increasing the risk of interactions. For
example, NSAIDs can reduce the efficacy of ACE inhibitors and increase the risk of acute kidney injury.
Lithium levels can increase with the use of diuretics. It is essential to review all medications regularly and
adjust doses as needed. Related terms include Polypharmacy and Pharmacokinetics. Understanding the
potential for drug interactions is a key skill in renal pharmacology. Knowledge checks may focus on specific
high-risk interactions. Self-reflection can involve considering the patient's overall medication regimen.

E

Erythropoiesis-Stimulating Agents ESAs are synthetic forms of erythropoietin used to treat anemia in
chronic kidney disease. They stimulate the bone marrow to produce red blood cells. Examples include
epoetin alfa and darbepoetin alfa. ESAs are administered subcutaneously or intravenously. The goal of
therapy is to maintain hemoglobin levels between 10 and 11.5 Grams per deciliter. Higher hemoglobin
levels are associated with an increased risk of stroke and thrombosis. Iron status must be optimized before
and during ESA therapy. Related terms include Anemia and Iron Deficiency. The use of ESAs requires careful
monitoring and dose adjustment. Self-paced reading should cover the risks and benefits of ESA therapy.
Challenges include managing blood pressure and preventing iron deficiency.

F

Furosemide is a loop diuretic commonly used to treat fluid overload in renal patients. It acts by inhibiting
the sodium-potassium-chloride cotransporter in the thick ascending limb of the loop of Henle. Furosemide
is effective even in patients with severe kidney impairment, but higher doses are often required. It can cause
electrolyte disturbances, including hypokalemia, hyponatremia, and hypomagnesemia. Ototoxicity is a rare
but serious side effect, particularly with rapid intravenous administration. Related terms include Diuretics
and Electrolyte Imbalance. Understanding the pharmacokinetics of furosemide is important for optimal
dosing. Knowledge checks may focus on the side effects and monitoring parameters. Self-reflection can
involve assessing the patient's volume status and electrolyte levels.

G

Glomerular Filtration Rate GFR is the best overall index of kidney function. It represents the volume of fluid
filtered from the renal glomerular capillaries into the Bowman's capsule per unit time. Estimated GFR is
calculated using serum creatinine, age, sex, and race. A GFR below 60 milliliters per minute per 1.73 Square
meters for three months or more defines chronic kidney disease. Staging of chronic kidney disease is based
on GFR categories. Related terms include Creatinine and Chronic Kidney Disease. Understanding the
concept of GFR is fundamental to renal care. Self-paced study should cover the limitations of GFR
estimation. Challenges include interpreting GFR trends over time.

H

Hyperkalemia is a condition characterized by high serum potassium levels, which is common in chronic
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kidney disease. It can be caused by reduced renal excretion, dietary intake, or medications such as ACE
inhibitors and potassium-sparing diuretics. Severe hyperkalemia can lead to life-threatening cardiac
arrhythmias. Treatment includes dietary restriction, loop diuretics, and potassium binders such as patiromer
and sodium zirconium cyclosilicate. In emergencies, intravenous calcium, insulin, and glucose are used to
stabilize the cardiac membrane and shift potassium into cells. Related terms include Potassium and
Arrhythmia. Understanding the causes and management of hyperkalemia is critical. Knowledge checks may
focus on the emergency treatment protocol. Self-reflection can involve assessing the patient's medication
list for contributing factors.

Hypertension is a major risk factor for the progression of kidney disease and cardiovascular events. It is
both a cause and a consequence of kidney damage. Management involves lifestyle modifications and
pharmacological therapy. The choice of antihypertensive agents depends on the presence of proteinuria,
heart failure, and other comorbidities. ACE inhibitors and ARBs are preferred in patients with proteinuria.
Related terms include Blood Pressure and Proteinuria. Self-paced reading should cover the guidelines for
blood pressure management. Challenges include achieving target blood pressure in resistant cases.

Iron Deficiency is a common cause of anemia in chronic kidney disease. It can be due to decreased intake,
increased loss, or functional deficiency. Functional iron deficiency occurs when iron is available but not
accessible for erythropoiesis. Treatment involves oral or intravenous iron supplementation. Intravenous iron
is often preferred in patients with advanced kidney disease or those on erythropoiesis-stimulating agents.
Monitoring ferritin and transferrin saturation levels is essential to guide therapy. Related terms include
Anemia and Erythropoiesis-Stimulating Agents. Understanding the different types of iron deficiency is
important. Knowledge checks may focus on the indications for intravenous iron. Self-reflection can involve
assessing the patient's response to iron therapy.

L

Lithium is a mood stabilizer used in the treatment of bipolar disorder. It is excreted entirely by the kidneys
and can accumulate in patients with reduced kidney function, leading to toxicity. Lithium itself can cause
nephrogenic diabetes insipidus and chronic kidney disease. Monitoring serum lithium levels is crucial. Dose
adjustments are necessary based on kidney function. Related terms include Nephrotoxicity and Bipolar
Disorder. Understanding the renal effects of lithium is important for safe prescribing. Self-paced study
should cover the monitoring parameters for lithium therapy. Challenges include balancing psychiatric
stability with renal safety.

M

Metformin is a first-line medication for type 2 diabetes. It is excreted unchanged by the kidneys and can
accumulate in patients with reduced kidney function, leading to lactic acidosis. Metformin is contraindicated
in patients with a glomerular filtration rate below 30 milliliters per minute per 1.73 Square meters. Dose
reduction is recommended in patients with a GFR between 30 and 45. Related terms include Diabetes and
Lactic Acidosis. Understanding the renal excretion of metformin is critical. Knowledge checks may focus on
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the contraindications and dose adjustments. Self-reflection can involve assessing the patient's risk of lactic
acidosis.

N

Non-Steroidal Anti-Inflammatory Drugs NSAIDs are commonly used for pain and inflammation but can
cause acute kidney injury and chronic kidney disease. They inhibit prostaglandin synthesis, which reduces
renal blood flow. NSAIDs should be avoided in patients with chronic kidney disease, especially those on ACE
inhibitors or ARBs. Acetaminophen is a safer alternative for pain relief. Related terms include Nephrotoxicity
and Prostaglandins. Understanding the mechanism of NSAID-induced kidney injury is important. Self-paced
reading should cover the risks of NSAID use in renal patients. Challenges include managing pain without
causing renal damage.

)

Parathyroid Hormone PTH is a hormone produced by the parathyroid glands that regulates calcium and
phosphate levels. In chronic kidney disease, hyperphosphatemia and low vitamin D levels lead to secondary
hyperparathyroidism. Elevated PTH levels can cause bone disease and vascular calcification. Treatment
includes phosphate binders, vitamin D analogs, and calcimimetics. Cinacalcet is a calcimimetic that lowers
PTH levels by increasing the sensitivity of the calcium-sensing receptor. Related terms include Bone Mineral
Disorder and Hyperphosphatemia. Understanding the role of PTH in mineral metabolism is essential.
Knowledge checks may focus on the treatment of secondary hyperparathyroidism. Self-reflection can
involve assessing the impact of PTH levels on bone health.

Phosphate Binders are medications taken with meals to bind dietary phosphate in the gut and prevent its
absorption. They are used to treat hyperphosphatemia in chronic kidney disease. Calcium-based binders,
such as calcium acetate, are commonly used but can contribute to vascular calcification. Non-calcium-based
binders, such as sevelamer and lanthanum, are alternatives. The choice of binder depends on patient
preference, cost, and side effects. Related terms include Hyperphosphatemia and Bone Mineral Disorder.
Understanding the mechanism of action of phosphate binders is important. Self-paced study should cover
the dosing and administration of binders. Challenges include patient adherence to taking binders with every
meal.

Proteinuria is the presence of excessive protein in the urine and is a marker of kidney damage. It is caused
by increased permeability of the glomerular filtration barrier. Proteinuria is associated with an increased risk
of progression to end-stage kidney disease and cardiovascular events. ACE inhibitors and ARBs are the
primary treatments to reduce proteinuria. SGLT2 inhibitors have also been shown to reduce proteinuria and
slow kidney disease progression. Related terms include Albuminuria and Glomerular Filtration Rate.
Understanding the significance of proteinuria is crucial. Knowledge checks may focus on the interpretation
of urine protein tests. Self-reflection can involve assessing the response to therapy.

R

Renin-Angiotensin-Aldosterone System RAAS is a hormone system that regulates blood pressure and fluid
balance. Inhibition of RAAS with ACE inhibitors or ARBs is a cornerstone of renal care. RAAS activation
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contributes to hypertension, proteinuria, and kidney fibrosis. Blocking this system reduces intraglomerular
pressure and slows kidney disease progression. Related terms include ACE Inhibitors and Angiotensin
Receptor Blockers. Understanding the components of the RAAS is fundamental. Self-paced reading should
cover the pharmacological targets within the RAAS. Challenges include managing side effects such as
hyperkalemia.

S

SGLT2 Inhibitors Sodium-Glucose Cotransporter-2 Inhibitors are a class of medications originally developed
for diabetes but now recognized for their renal protective effects. They reduce intraglomerular pressure by
inhibiting sodium reabsorption in the proximal tubule. This leads to a reduction in proteinuria and a slower
decline in kidney function. Examples include dapagliflozin and empagliflozin. They are indicated for patients
with chronic kidney disease with or without diabetes. Related terms include Diabetes and Proteinuria.
Understanding the mechanism of action of SGLT2 inhibitors is important. Knowledge checks may focus on
the clinical trial evidence for renal benefit. Self-reflection can involve assessing the patient's eligibility for
SGLT2 inhibitor therapy.

T

Thrombosis is the formation of a blood clot inside a blood vessel, obstructing the flow of blood. Patients
with kidney disease are at increased risk of thrombosis due to hypercoagulability and reduced mobility.
Anticoagulation is used for prevention and treatment. The choice of anticoagulant depends on kidney
function and bleeding risk. Related terms include Anticoagulants and Bleeding Risk. Understanding the
pathophysiology of thrombosis in renal patients is essential. Self-paced study should cover the indications
for anticoagulation. Challenges include balancing the risk of thrombosis and bleeding.

U

Uremia is the clinical syndrome associated with end-stage kidney disease, resulting from the accumulation
of waste products in the blood. Symptoms include fatigue, nausea, vomiting, pruritus, and cognitive
impairment. Treatment involves dialysis or kidney transplantation. Pharmacological management focuses on
symptomatic relief, such as antiemetics for nausea and antipruritics for itching. Related terms include End-
Stage Kidney Disease and Dialysis. Understanding the symptoms and management of uremia is important.
Knowledge checks may focus on the supportive care measures. Self-reflection can involve assessing the
impact of uremia on quality of life.

\Y

Vitamin D is essential for calcium absorption and bone health. In chronic kidney disease, the kidneys fail to
convert vitamin D to its active form, calcitriol. This leads to hypocalcemia and secondary
hyperparathyroidism. Active vitamin D analogs, such as calcitriol and paricalcitol, are used to treat
secondary hyperparathyroidism. They suppress PTH secretion but can cause hypercalcemia and
hyperphosphatemia. Related terms include Bone Mineral Disorder and Parathyroid Hormone.
Understanding the role of vitamin D in mineral metabolism is crucial. Self-paced reading should cover the
dosing and monitoring of active vitamin D analogs. Challenges include avoiding hypercalcemia.
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W

Warfarin is an oral anticoagulant used to prevent blood clots. It works by inhibiting vitamin K-dependent
clotting factors. Warfarin requires regular monitoring of the international normalized ratio to ensure
therapeutic levels. In renal patients, the risk of bleeding is increased, and warfarin can cause calciphylaxis, a
rare but serious condition involving vascular calcification. Related terms include Anticoagulants and
Calciphylaxis. Understanding the risks of warfarin in renal patients is important. Knowledge checks may
focus on the monitoring parameters. Self-reflection can involve assessing the patient's bleeding risk.
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