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DYSLIPIDEMIAS

 Dyslipidemia is a disorder of lipoprotein 

metabolism, including lipoprotein overproduction 

or deficiency

7/13/20XX 3

https://www.skedoc.com/health-

topics/dyslipidemia/dyslipidemia

Katzung, 

2019



HMG-CoA REDUCTASE INHIBITORS: STATIN

 Patients aged 40 to 75 years with a 

known history of clinical ASCVD or 

diabetes mellitus and those with 

elevated LDL-C greater than or 

equal to 190 mg/dL should be 

offered statins regardless of their 

ASCVD risk scor

05/23

Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of 

Therapeutics 14th edition. Mc Graw Hill.
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Parihar SP, Guler R, and Brombacher F. 2019. Statins: a viable candidate for host-directed therapy against infectious disease. Nature 

Reviews: Immunology, Vol 19; pg 104-117



STATIN 

 ADME:

 All statins, except simvastatin and lovastatin, are administered in the β-

hydroxy acid form, which is the form that inhibits HMG-CoA reductase

 Simvastatin and lovastatin are administered as inactive lactones that must be 

transformed in the liver to their respective β-hydroxy acids, simvastatin acid 

and lovastatin acid

 Statins t1/2 of 4 h or less (all but atorvastatin and rosuvastatin) should be 

taken in the evening. 

 Atorvastatin and rosuvastatin both have longer half-lives and may be taken at 

other times of day to optimize adherence.

 Rosuvastatin, atorvastatin, pitavastatin, and simvastatin have greater 

maximal efficacy than the other HMG-CoA reductase inhibitors. These drugs 

also reduce triglycerides and increase HDL cholesterol in patients with 

triglyceride levels that are higher than 250 mg/dL and with reduced HDL 

cholesterol levels. 

5Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill.



STATIN

 All statins possess very low systemic bioavailability  extensive first-pass effect.

 Atorvastatin, lovastatin, and simvastatin are primarily metabolized by CYPs 3A4 and 3A5. 

 Pravastatin has the lowest protein-binding (around 50%) when compared to other statins (>90%)

 In the case of hypercholesterolemia, the recommended dose is 10–20 mg/day administered in a single 

dose in the evening; patients requiring a large reduction in LDL-C (greater than 45%) may start with 20–40 

mg/day administered in a single dose in the evening

 Only rosuvastatin should be initiated with a dosage of 5–10 mg/day, reaching maximum doses of up to 40 

mg/day only in patients who have not reached the therapeutic goals established with the lowest doses

 In the case of homozygous familial hypercholesterolemia, the recommended dose is 40 mg/day in the 

evening 

 In the case of cardiovascular prevention, the usual dose ranges from 20 to 40 mg/day administered in 

single dose at night, while for atorvastatin, a dose of 10 mg/day is used, although it may be increased as 

needed

6Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill.



STATIN: Therapeutic Effect
 Effects of Statins on LDL-C Levels

 LDL-C is reduced by about 6% (from baseline) with each 
doubling of the dose. Maximal effects on plasma cholesterol 
levels are achieved within 7 to 10 days. The statins are effective 
in almost all patients with high LDL-C levels.

 TG Reduction by Statins

 Triglyceride levels greater than 250 mg/dL are reduced 
substantially by statins, and the percent reduction achieved is 
similar to the percent reduction of LDL-C

 Effect of Statins on HDL-C Levels

 Most studies of patients treated with statins have systematically 
excluded patients with low HDL-C levels. 

 Adverse Effects and Drug Interactions

 Myopathy

 Hepatotoxicity

 Drug Interactions: Coadministration of gemfibrozil nearly doubles the 

plasma concentration of statin hydroxy acids. When statins are 

administered with niacin, the myopathy is likely caused by an 

enhanced inhibition of skeletal muscle cholesterol synthesis (a 

pharmacodynamic interaction)

Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc 

Graw Hill.
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EZETIMIBE

 Ezetimibe is a prodrug that is converted in the liver to the active glucuronide form

 Ezetimibe is the first compound approved for lowering total cholesterol and LDL-C levels 

that acts by inhibiting cholesterol absorption by enterocytes in the small intestine. It 

lowers LDL-C levels by about 20% and may be used as adjunctive therapy with statins.

https://www.ebmconsult.com/articles/ezetimibe-mechanism-action-inhibit-cholesterol-absorption-

intestine
8
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Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill.
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 ADME:

 Ezetimibe is highly water insoluble, precluding studies of its bioavailability. After 
ingestion, it is absorbed and glucuronidated in the intestinal epithelium and then 
enters an enterohepatic recirculation. 

 Pharmacokinetic studies indicated that about 70% is excreted in the feces and 
about 10% in the urine (as a glucuronide conjugate). Bile acid sequestrants inhibit 
absorption of ezetimibe, and the two classes of agents should not be administered 
together.

 Therapeutic Effects

 The role of ezetimibe as monotherapy of patients with elevated LDL-C levels is 
generally limited to the small group of statin-intolerant patien

 When combined with an HMG-CoA reductase inhibitor, it is even more effective.

 Adverse Effects and Drug Interactions

 Specific adverse effects have not been observed in patients taking ezetimibe. 

EZETIMIBE
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Cholestyramine, Colestipol, Colesevelam

 Are large nonabsorbable polymers that bind bile acids and similar steroids in the intestine and 

prevent their absorption

 These resins also are recommended for patients 11 to 20 years of age. Although statins are 

remarkably effective as monotherapy, the resins could be utilized as a second-line agent if 

statin therapy does not lower LDL-C levels sufficiently or in cases of statin intolerance

Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill.

https://www.youtube.com/watch?v=Hk3X2m7f7gI&t=381s
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 Therapeutic Effects

 Doses of 8 to 12 g of cholestyramine or 10 to 15 g of colestipol are 

associated with a 12% to 18% reduction in LDL-C. 

 Colesevelam lowers LDL-C by 18% at its maximum dose. Maximal doses 

(24 g of cholestyramine, 30 g of colestipol) may reduce LDL-C by as much 

as 25% but will cause GI side effects, which are often intolerable. 

 Preparations and Use

 The powdered forms of cholestyramine (4 g/dose) and colestipol (5 g/dose) 

are either mixed with a fluid (water or juice) and swallowed as a slurry or 

mixed with crushed ice in a blender. Ideally, patients should take the resins 

before breakfast and before supper.

 Adverse Effects and Drug Interactions

 The resins are generally safe, as they are not systemically absorbed. 

 Severe hypertriglyceridemia  contraindication to the use of cholestyramine 

and colestipol because these resins increase triglyceride levels.

Cholestyramine, Colestipol, Colesevelam
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 Niacin is a water-soluble B-complex vitamin that functions as a vitamin only after 

conversion to nicotinamide adenine dinucleotide (NAD) or nicotinamide adenine 

dinucleotide phosphate (NADP). 

 Both niacin and its amide may be given orally as a source of niacin for its functions 

as a vitamin, but only niacin affects lipid levels

https://www.sciencedirect.com/science/article/pii/S1933287419302909

Niacin (Nicotinic Acid)



 ADME

 Crystalline niacin (immediate or regular, IR) refers to niacin tablets that dissolve quickly after ingestion, are 
almost completely absorbed, and lead to peak serum concentrations within 30 to 60 min. Because the t 1/2 
for nicotinic acid is about 20 to 48 min, crystalline niacin necessitates dosing two to three times daily.

 Therapeutic Effects

 Niacin is indicated for the treatment of hypertriglyceridemia and elevated LDL-C

 Regular or crystalline niacin in doses of 2 to 6 g/day reduces triglycerides by 35% to 50% (as effectively as 
fibrates and statins); the maximal effect occurs within 4 to 7 days. Reductions of 25% in LDL-C levels are 
possible with doses of 4.5 to 6 g/day; 3 to 6 weeks are required for maximal effect. Niacin is the most 
effective agent available for increasing HDL-C (30%–40%), but the effect is less in patients with HDL-C 
levels less than 35 mg/dL

 Preparations and use

 Crystalline niacin tablets are available without a prescription in a variety of strengths, from 50- to 500-mg 
tablets, and with a prescription in 500-mg tablets. Niacin ER is available with a prescription as 500-, 750-, 
and 1000-mg ER tablets.

 Adverse Effects and Drug Interactions

 Two of niacin’s side effects, flushing and dyspepsia, limit patient compliance

 The most common, medically serious side effects are hepatotoxicity, manifested as elevated serum 
transaminases, and hyperglycemia. Both IR (crystalline) and ER niacin have been reported to cause severe 
liver toxicity, particularly in doses above 2 g/day. 

 In patients with diabetes mellitus, niacin should be used cautiously because niacin-induced insulin 
resistance can cause severe hyperglycemia

 Concurrent use of niacin and a statin can cause myopathy

 Should not be taken by pregnant women  birth defects
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Niacin (Nicotinic Acid)



 Fibrates (fenofibrate, bezafibrate, 

ciprofibrate, and gemfibrozil) are a 

class of lipid-lowering drugs and 

exert their effects mainly by 

activating the peroxisome 

proliferator-activated receptor-

alpha (PPAR-alpha)
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Clofibrate, Gemfibrozil, Fenofibrate, Bezafibrate, 

Ciprofibrate

Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill.
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 ADME

 Fibrates are absorbed rapidly and efficiently (>90%) when given with a meal but less efficiently 
when taken on an empty stomach. Peak plasma concentrations are attained within 1 to 4 h. More 
than 95% of these drugs in plasma are bound to protein, nearly exclusively to albumin. The t1/2 of 
fibrates range from 1.1 h (gemfibrozil) to 20 h (fenofibrate).

 Therapeutic Effects

 In patients with mild hypertriglyceridemia (e.g., triglycerides <400 mg/dL), fibrate treatment 
decreases triglyceride levels by up to 50% and increases HDL-C concentrations by about 15%; 
LDL-C levels may be unchanged or increase. 

 Fibrates usually are the drugs of choice for treating severe hypertriglyceridemia and the 
chylomicronemia syndrome.

 Preparations and Use

 Gemfibrozil usually is administered as a 600-mg dose taken twice daily, 30 min before the 
morning and evening meals. Fenofibrate is available in tablets of 48 and 145 mg or capsules 
containing 67, 134, or 200 mg

 Adverse Effects and Drug Interactions

 GI side effects occur in up to 5% of patients. Infrequent side effects include rash, urticaria, hair 
loss, myalgias, fatigue, headache, impotence, and anemia. Minor increases in liver transaminases 
and alkaline phosphatase have been reported. Clofibrate, bezafibrate, and fenofibrate reportedly 
potentiate the action of warfarin. 

15

Clofibrate, Gemfibrozil, Fenofibrate, Bezafibrate, 

Ciprofibrate

Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill.
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https://www.sciencedirect.com/science/article/abs/pii/S1043661819302762
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 MOA:

 Omega-3 fatty acids, commonly eicosapentaenoic acid (EPA) and docosahexaenoic acid 
(DHA) ethyl esters, reduce VLDL triglycerides and are used as an adjunct to diet for treatment 
of adult patients with severe hypertriglyceridemia. 

 The recommended daily oral dose for patients with severe hypertriglyceridemia is 3 to 4 g/day 
administered with food

 ADME:

 The small intestine absorbs EPA and DHA, which are mainly oxidized in the liver, similar to 
fatty acids derived from dietary sources. The t1/2 of elimination is approximately 50 to 80 h

 Therapeutic Effects:

 Most common over-the-counter (OTC) herbal, vitamin, or nutritional supplements

 The AHA recommends that consumers eat a variety of fish at least twice a week and that fish 
oil supplements should only be considered for individuals with heart disease or high 
triglyceride levels 

 Adverse Effects and Drug Interactions

 Arthralgia, nausea, fishy burps, dyspepsia, and increased LDL-C levels. Because omega-3 
fatty acids may prolong bleeding time, patients taking anticoagulants should be monitored. 
Icosapent ethyl may also increase the risk of atrial fibrillation and flutter.

Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill. 17
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 MOA

 Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a protease that binds to the LDL 
receptor on the surface of hepatocytes and enhances lysosomal degradation of the LDL 
receptor, resulting in higher plasma LDL-C concentrations. Loss-of-function mutations of 
PCSK9 are associated with reduced LDL-C and lowered risk of ASCVD. 

 ADME

 The PCSK9 antibody inhibitors are administered as subcutaneous injections either every 
2 weeks or once monthly, depending on the dose and indication. 

 Evolocumab is administered as a 140-mg injection every 2 weeks or as a 420-mg 
injection once a month. Similarly, alirocumab is administered as a 75-mg injection every 
2 weeks or as a 300-mg injection once a month.

 Therapeutic Effects

 CSK9 antibody inhibitors reduce LDL-C in a dose-dependent manner by as much as 
70% when used as monotherapy or by as much as 60% in patients already on statin 
therapy.

 Adverse Effects and Drug Interactions

 Several clinical trials have identified a small (<1%) risk of neurocognitive effects in 
patients treated with PCSK9 antibody inhibitors compared to placebo. 

Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill.
18
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 Lomitapide mesylate is the first drug that acts by inhibiting MTP, which is essential for 

the intracellular transfer of triglycerides into triglyceride-rich lipoproteins, thus inhibiting 

the formation of VLDLs in hepatocytes and chylomicrons in intestinal epithelial cells.

 ADME

 Lomitapide is administered with water and without food (or at least 2 h after the evening 

meal) because administration with food may increase risk of GI adverse effects. The 

drug is metabolized by CYP3A4 and is contraindicated with inhibitors of CYP3A4.

 Therapeutic Effects

 Lomitapide reduces LDL-C by up to 50% and should be used in combination with 

maximally tolerated statin therapy. The recommended starting oral dose (5 mg/day) is 

titrated upward at 4-week intervals to a maximum dose of 60 mg daily.

 Adverse Effects and Drug Interactions

 Significant diarrhea, vomiting, and abdominal pain in most patients. Serious concerns 

also exist regarding hepatotoxicity and liver steatosis

Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill. 19
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 A dicarboxylic acid, is a new class of cholesterol-lowering drugs approved by the FDA in 2020 that 
act by inhibiting de novo hepatocyte cholesterol biosynthesis. Its mechanism of action complements 
statins and other agents that lower LDL-C.

 ADME

 Bempedoic acid is administered orally once daily (180 mg), as is the combination of bempedoic acid 
and ezetimibe (180 mg and 10 mg, respectively). 

 Elimination t1/2 is 21 ± 11 h, and steadystate concentrations are reached after 7 days of therapy

 Therapeutic Effects

 Bempedoic acid is FDA-approved for the treatment of adults with either HeFH or established 
ASCVD who need additional LDL-C lowering. Monotherapy with bempedoic acid results in a 15% to 
25% reduction in LDL-C, less than with statins. In combination with ezetimibe, the reduction in LDL-
C is around 30%, and triple therapy with a statin reduces LDL-C by 65%. Reduction in HDL-C by 
bempedoic acid is typically around 5%.

 Adverse Effects and Drug Interactions

 Therapy with bempedoic acid is associated with hyperuricemia (thought to be due to competition for 
OAT2 in the kidney) that can increase the risk of gout. Due to drug interactions that may increase 
the risk of myopathy, bempedoic acid is not used with simvastatin doses of greater than 20 mg/day 
or rosuvastatin doses of greater than 40 mg/day. 

 Harm to the fetus.

Laurence B & Knollmann BC, 2023. Goodman & Gilman’s The Pharmacological Basis of Therapeutics 14th edition. Mc Graw Hill.
20

Bempedoic Acid
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Bempedoic Acid



22

Drug Facts for Your Personal 

Formulary: 

Therapy for Dyslipidemias



Drug Facts for Your Personal 
Formulary: 
Therapy for Dyslipidemias
(Continued)
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Lipid-modifying effects of 
antihyperlipidemic drugs

24



Primary Hyperlipoproteinemias
and Their Drug Treatment

25



Non-Medical Treatments 
for Dyslipidemias

 Diet

 Low saturated fat (5-10%    LDL-C); low cholesterol?

 Whole grains, fruits, vegetables

 Hard water ? (~5%     LDL-C)

 Supplements

 Plant sterol/stanol ester margarine (5-10%    LDL-C)

 Soluble fibers (~5%    LDL-C)

 Niacin (Rx effective but AHA recommends against DS NA for lipids)

 Fish oil (Rx effective but AHA and FDA against DS w-3 at TG   
doses anti-plt)

 Flaxseed oil (little conversion to EPA/DHA, few data. Ok for vegans)

 Phospholipids, garlic, biotin, etc. not well documented

 Folate, B6, B12  Hcy but     CVD not seen yet 

26



TREATMENT OF OBESITY

7/13/20XX Conference presentation 27



Obesity-associated metabolic disturbances. Most prominent metabolic and psychological comorbidities associated with morbid 
obesity. ASVCD, atherosclerotic cardiovascular disease; COPD, chronic obstructive pulmonary disease; PCOS, polycystic ovary 

syndrome.

Katzung, 2019 28
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Anti-obesity drugs and their effects
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Muller, Timo D, et al., 2022. Anti-obesity Drug Discovery: Advances and Challenges. Nature Review: Drug Discovery: Vol. 21 pg. 201-223 33

Regulation of Body Weight and Glucose Metabolism by GLP1R 

Agonism

Glucagon-like peptide 1 receptor (GLP1R) agonism exerts both direct and indirect effects on 

energy and glucose metabolism in key peripheral organs as well as the brain.



Anti-Thyroid Agents
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Thyroid and Antithyroid Drugs

7/13/20XX Conference presentation 35



Thyroid Hormone Preparations

36

LEVOTHYROXINE

 ADME

 Levothyroxine sodium is available in tablets 

and liquid-filled capsules for oral 

administration and as a lyophilized powder 

for injection. 

 Absorption of levothyroxine occurs in the 

stomach and small intestine and is 

incomplete (~80% of the tablet dose is 

absorbed). 

 Absorption is slightly increased when the 

hormone is taken on an empty stomach



Thyroid Hormone Preparations
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LIOTHYRONINE

 ADME

 Liothyronine sodium is the salt of T3 and is available in tablets and in an injectable form. 

Liothyronine absorption is nearly 100%, with peak serum levels 2 to 4 h following oral ingestion.

 Liothyronine may be used occasionally for thyroid hormone replacement when a rapid onset of 

action is desired, such as in the rare presentation of myxedema coma, or if rapid termination of 

action is desired, such as when preparing a patient with thyroid cancer for 131I therapy. 

 Liothyronine is less desirable than levothyroxine for chronic replacement therapy due to the 

requirement for more-frequent dosing (plasma t1/2 is ~20 h), higher cost, and transient elevations of 

serum T3 concentrations above the normal range.



Therapeutic Uses of Thyroid Hormone

38

 Thyroid Hormone Replacement Therapy in Hypothyroidism

 Levothyroxine is the hormone of choice for thyroid hormone replacement therapy due to its consistent 

potency and prolonged duration of action.

 Dosing should generally be based on lean body mass. 

 The goal of therapy is to normalize the serum TSH (in primary hypothyroidism) or free T4 (in secondary or 

tertiary hypothyroidism) and to relieve symptoms of hypothyroidism. 

 Hypothyroidism During Pregnancy

 Due to the increased serum concentration of TBG induced by estrogen, the expression of Dio3 by the 

placenta, and the small amount of transplacental passage of T4 from mother to fetus, a higher dose of 

levothyroxine is usually required in pregnant patients. 

 Myxedema Coma

 Rare syndrome 

 Cardinal features of myxedema coma are hypothermia, respiratory depression, and decreased 

consciousness

 Therapy with levothyroxine is begun with a loading dose of 200 to 400 μg followed by a daily full 

replacement dose or slightly less in the very elderly or in patients with cardiac disease (typically 50–100 

μg/day intravenously). Some clinicians recommend adding liothyronine (10 μg intravenously followed by 

2.5–10 μg every 8 h) until the patient is stable and conscious.



Therapeutic Uses of Thyroid Hormone
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 Congenital Hypothyroidism

 Success in the treatment of congenital hypothyroidism depends on the age at which therapy is started and 

the speed with which hypothyroidism is corrected.

 To rapidly normalize the serum T4 concentration in the congenitally hypothyroid infant, an initial daily dose of 

levothyroxine of 10 to 15 μg/kg is recommended

 The levothyroxine is administered orally as crushed tablets mixed with breast milk or water.

 Thyroid Hormone Replacement in Thyroid Cancer

 The mainstays of therapy for well-differentiated thyroid cancer (papillary, follicular) are surgical thyroidectomy, 

radioiodine (discussed in material that follows), and levothyroxine to maintain a low TSH.

 The rationale for TSH suppression is that TSH is a growth factor for thyroid cancer, but there are no 

randomized controlled trials that addressed the optimal TSH target range

 The benefits of TSH suppression need to be weighed against the risks, including osteoporosis and atrial 

fibrillation.

 Thyroid Nodules

 Nodular thyroid disease is the most common endocrinopathy

 Most patients with thyroid nodules are euthyroid, which should be confirmed by TSH measurement.

 The use of levothyroxine to suppress TSH in euthyroid individuals with thyroid nodules cannot be 

recommended as a general practice. However, if the TSH is elevated, it is appropriate to administer 

levothyroxine to bring the TSH into the lower portion of the reference range.



40

 Adverse Effects of Thyroid Hormone

 An excess of thyroid hormone can increase the risk of atrial 

fibrillation, especially in the elderly, and can increase the risk 

of osteoporosis, especially in postmenopausal women.

IMPORTANT FACTORS INFLUENCING

ORAL LEVOTHYROXINE THERAPY



Antithyroid Drugs and 
Other Thyroid Inhibitors

7/13/20XX Conference presentation 41
Thyronine, thyroid hormones, and 

precursors



Antithyroid Drugs and Other Thyroid Inhibitors

42

 Several types are clinically useful:

 Antithyroid drugs, which interfere directly with the synthesis of thyroid hormones

 Ionic inhibitors, which block the iodide transport mechanism

 High concentrations of iodine, which decrease release of thyroid hormones from the gland and 

also may decrease hormone synthesis

 Radioactive iodine, which damages the thyroid gland with ionizing radiation



ANTITHYROID DRUGS
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 Thioamides

 Methimazole and propylthiouracil (PTU) are small sulfur-containing thioamides that inhibit thyroid 

hormone synthesis by blocking peroxidase-catalyzed reactions, iodination of the tyrosine 

residues of thyroglobulin, and coupling of DIT and MIT 

 The thioamides can be used by the oral route and are effective in young patients with small 

glands and mild disease

 PTU is preferred in pregnancy and lactation because it is less likely than methimazole to cross 

the placenta and to enter breast milk.

 Iodide Salts and Iodine

 Iodide salts inhibit iodination of tyrosine and thyroid hormone release, these salts also decrease 

the size and vascularity of the hyperplastic thyroid gland. Because iodide salts inhibit release as 

well as synthesis of the hormones, their onset of action occurs rapidly, within 2–7 d.

 Iodide salts are used in the management of thyroid storm and to prepare patients for surgical 

resection of a hyperactive thyroid. The usual forms of this drug are Lugol’s solution (iodine and 

potassium iodide) and saturated solution of potassium iodide. Adverse effects include rash, drug 

fever, metallic taste, bleeding disorders, and, rarely, anaphylactic reactions
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 Radioactive Iodine

 Radioactive iodine (131I) is taken up and concentrated in the thyroid gland so avidly that a dose large enough 

to severely damage the gland can be given without endangering other tissues. Unlike the thioamides and 

iodide salts, an effective dose of 131I can produce a permanent cure of thyrotoxicosis without surgery. 131I 

should not be used in pregnant or lactating women.

 Anion Inhibitors

 Anions such as thiocyanate (SCN–) and perchlorate (ClO4–) block the uptake of iodide by the thyroid gland 

through competitive inhibition of the iodide transporter. Their effectiveness is unpredictable and ClO4– can 

cause aplastic anemia, so these drugs are rarely used clinically

 Other Drugs

 An important class of drugs for the treatment of thyrotoxicosis is the β blockers. These agents are particularly 

useful in controlling the tachycardia and other cardiac abnormalities of severe thyrotoxicosis. Propranolol 

also inhibits the peripheral conversion of T4 to T3 at doses greater than 160 mg/d.

 The iodine-containing antiarrhythmic drug amiodarone (Chapter 14) can cause hypothyroidism through its 

ability to block the peripheral conversion of T4 to T3. It also can cause hyperthyroidism either through an 

iodine-induced mechanism in persons with an underlying thyroid disease such as multinodular goiter or 

through an inflammatory mechanism that causes leakage of thyroid hormone into the circulation.
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 The antithyroid drugs with clinical utility are the thioureylenes, which belong to the family of thioamides. 

Propylthiouracil is the prototype

 ADME

 A small dose of methimazole, 0.5 mg, decreases the organification of iodine in the thyroid gland, but a 

single dose of 10 to 25 mg is needed to extend the inhibition to 24 h. Absorption of effective amounts of 

propylthiouracil occurs within 20 to 30 min of an oral dose; the duration of action is brief. he effect of a 

dose of 100 mg of propylthiouracil begins to wane in 2 to 3 h; even a 500-mg dose is completely inhibitory 

for only 6 to 8 h. The plasma t1/2 of methimazole is 4 to 6 h; the t1/2 of propylthiouracil is about 75 min
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 Therapeutic Uses

 The antithyroid drugs are used in the treatment of hyperthyroidism in the following ways:

 As definitive treatment to control  spontaneous remission in Graves disease, or as long-

term therapy in patients who do not undergo spontaneous remission and prefer medication 

rather than radioiodine treatment or surgery

 In conjunction with radioactive iodine, to hasten recovery while awaiting the effects of 

radiation

 To control the disorder in preparation for surgical treatment

 Methimazole is the drug of choice for Graves disease; it is effective when given as a single daily 

dose, has improved adherence, and is less toxic than propylthiouracil
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 Several drugs that have no intrinsic antithyroid activity are useful in the symptomatic treatment 

of thyrotoxicosis.

 The β adrenergic receptor antagonists are effective in antagonizing the sympathetic/adrenergic 

effects of thyrotoxicosis—thereby reducing the tachycardia, tremor, and stare—and relieving 

palpitations, anxiety, and tension. Either propranolol, 20 to 40 mg four times daily, or atenolol, 

50 to 100 mg daily, is usually given initially

 The Ca2+ channel blockers (diltiazem, 60–120 mg four times daily) can be used to control 

tachycardia and decrease the incidence of supraventricular tachyarrhythmias.

 Immunotherapy has been used for Graves hyperthyroidism and ophthalmopathy.
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 Life-threatening complication of thyrotoxicosis

 Occurs in untreated or partially treated thyrotoxic patients

 Cardinal features include fever (temperature usually >38.5°C) and tachycardia out of proportion to 

the fever. Nausea, vomiting, diarrhea, agitation, and confusion are frequent presentations. Coma 

and death may ensue in up to 20% of patients. Thyroid function abnormalities are similar to those 

found in uncomplicated hyperthyroidism.  

 Treatment includes supportive measures such as intravenous fluids, antipyretics, cooling 

blankets, and sedation. Antithyroid drugs are given in large doses. 

 Propylthiouracil is preferred over methimazole because it also inhibits Dio1, thus impairing 

peripheral conversion of T4 to T3.
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Sites of action of some antithyroid drugs. I–, iodide ion; I°, elemental iodine. Not shown: radioactive iodine (131I), which destroys the gland through radiation. 

(Reproduced, with permission, from Katzung BG, editor: Basic & Clinical Pharmacology, 14th ed. McGraw-Hill, 2018: Fig. 38–1.)
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