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Management  
 

There are 2 main lines for treatment: 
  

! Medical treatment: mainly for Grave’s disease. 
! Surgical thyroidectomy: mainly for multiple nodular goiter 

 
█ MEDICAL TREATMENT (ANTITHYROID DRUGS) 
 
1. Thiouracil drugs (thioamides) 
(Carbimazole – Methimazole - Propylthiouracil) 
 
Pharmacokinetics 
! Methimazole is the active metabolite of carbimazole. 
! The t1/2 of propylthiouracil is 1.5 hr while the t1/2 of methimazole is 6 hrs. 
! The short t½ of these drugs has little effect on their effect because they are 

selectively accumulated in the thyroid. 
! Propylthiouracil is preferable during pregnancy because it does not cross 

placental barrier (because it is strongly bound to plasma protein). 
 
Mechanism of action  
! They inhibit oxidation of iodides into iodine by inhibiting peroxidase enzyme. 

Consequently, they inhibit iodination of tyrosine and coupling of iodotyrosine to 
form iodothyronines. 

! Propylthiouracil also inhibits the peripheral conversion of T4 into T3. 
! Clinical response appears after 3-4 weeks till the stored hormones are depleted from 

the gland (but propylthiouracil has faster effect, so it is used in thyrotoxic crisis). 
 
Doses and duration 
! Carbimazole (Neomercazole): start with 30 mg/d till reach euthyroid state (after 

~4-8 weeks) then maintain on 15 mg /d for 12-18 months (until the gland 
undergo spontaneous remission). 

! Propylthiouracil: start with 300 mg/d for 4-8 w then 150 mg/d for 12-18 months.  
 
Adverse effects 
–! Agranulocytosis & bone marrow depression (<1%): it is the most dangerous 

side effect but it is usually reversible (see chapter Blood). 
–! Hypothyroidism with increased size and vascularity of the gland due to ↑ TSH. 
–! Hypothyroidism of the infant (fetal goiter) if given during pregnancy (less 

common with PTU).  
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–! Hepatotoxicity that may be fatal (more with propylthiouracil).  
–! Hypersensitivity reactions: may require stopping of the drugs. 
–! There is 50-68% incidence of relapse. 
  
 

Precautions during thiouracil treatment 
! Therapy with thiouracil drugs should continue for 1-2 years and should be 

stopped gradually (to prevent relapse). 
! Agranulocytosis is prevented by repeated WBC count and by observing early 

manifestations of the disease (sore throat & fever). 
! If used during pregnancy, propylthiouracil is the drug of choice. 
 

 
2. Radioactive iodine 
 
Radioactive iodine is an effective oral treatment for thyrotoxicosis caused by toxic 
multinodular goiter. It is relatively ‘safe’ and has largely replaced surgery (unless 
there is huge gland causing pressure symptoms). 
 
Mechanism of action  
! The isotope usually employed is 131I with a t ½ of 8 days. 
! Radioactive 131I is selectively accumulated in the thyroid tissue (normal or 

metastatic) and emits β rays that destroy the gland. After 6-12 weeks of 
administration, the gland will shrink in size and the patient becomes euthyroid. 

! Delayed hypothyroidism is the main adverse effect (80%); the majority of 
patients will require thyroxin supplementation after 5 years. 

 
Contraindications 
–! Pregnancy and lactation: 131I crosses placental barrier and excreted in milk.  
–! Age < 16 years for fear of delayed malignant changes and gonadal damage. 
–! Thyroid eye disease (exophthalmos; ophthalmopathy): radioiodine may 

worsen the condition. 
 
3. -blockers (Propranolol) 
 
! It controls sympathetic overactivity e.g. tachycardia and arrhythmia. 
! It ↓ insomnia, and tremors (blocks central and peripheral β2 receptors). 
! It inhibits peripheral conversion of T4 to T3. 
 

N.B. If propranolol is contraindicated, give diltiazem to control tachycardia and 
arrhythmia (other CCBs are less effective). 
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█ SURGICAL TREATMENT: subtotal thyroidectomy 
 
Indications 
! Failure of the medical treatment. 
! Multinodular goiter with tracheal compression. 
! Presence of malignancy. 

 
Preparation of patient before operation 
! Carbimazole: 10 mg t.d.s. 6 weeks before the operation to reach euthyroid 

state. 
! Potassium iodide: 10-14 days before operation to ↓ size and vascularity of 

the gland (see below). 
! Propranolol: to control HR and cardiac arrhythmia. 
! Sedatives (diazepam): to ↓ anxiety. 

 
Iodides 
 
! Potassium iodides or Lugol’s iodine, 5 drops twice daily is given 10-14 days 

before surgery in order to: 
–! Iodides inhibit synthesis and release of T4 & T3 from the gland by inhibiting 

the proteolytic enzymes that release T4 & T3 from thyroglobulin (the main 
mechanism). 

–! They inhibit release of TSH leading to ↓ size and vascularity of the gland. 
! Improvement in thyrotoxic symptoms occurs within 2–7 days, but if therapy with 

iodides is continued (>2-4 weeks), the beneficial effects disappear and 
manifestations of hyperthyroidism reappear (iodine escape). 

 
Adverse effects 
–! Iodides are secreted in saliva, nasal, and lacrimal secretions causing metallic 

taste and irritation of the salivary glands, mucous membranes and gastric 
mucosa. They increase lacrimal and nasal secretions. 

–! Iodine escape if used > 2-4 weeks. 
–! Iodides increase intraglandular stores of iodine, which may impair uptake of 

thiouracil drugs or radioactive iodine by the gland. So, during preoperative 
preparation, they must be given after thiouracil drugs (or radioactive iodine), 
not before them. 

–! Allergic reactions: skin rash, drug fever, etc. 
 
!
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▌Thyrotoxic crisis (thyroid storm) 
 
It is a sudden severe exacerbation of the manifestations of thyrotoxicosis due to 
sudden release of T3 & T4 (medical emergency). It is a common postoperative 
complication if the patient was not well-prepared. 

  
Manifestations  

 
–! High fever with vomiting and sweating. 
–! Tachycardia, arrhythmia, acute heart failure, and shock. 
–! Convulsions, coma, and even death from heart failure. 

 

Management 
! Intravenous fluids and Paracetamol to control dehydration and fever. 

N.B. Aspirin must be avoided, because salicylate displaces bound T4 and T3, 
and also because of its uncoupling effect on oxidative phosphorylation renders 
the metabolic state even more severe. 

 
! Propranolol (1-2 mg slowly i.v. or 40 mg oral /6 h) to control arrhythmia. 
–! Esmolol is a short-acting -blocker can be also given by i.v.i. 
–! If -blockers are contraindicated give diltiazem by i.v. infusion. 

! Potassium iodides: 10 drops orally/day to block hormone release and 
peripheral conversion of T4 to T3. 

! Propylthiouracil: 250 mg/6 hrs orally to block hormone synthesis. It acts more 
rapidly than other thiouracil drugs. 

! Hydrocortisone: 100 mg i.v./6-8 h to elevates BP and reduces toxemia. It also 
blocks peripheral conversion of T4 to T3. 

! Plasmaphoresis in severe cases to reduce circulating thyroxin. 
!
▌Management of myxedema coma 
 
Myxedema coma is an end state of untreated hypothyroidism. There is progressive 
weakness, hypothermia, hypoventilation, hypoglycemia, hyponatremia, water 
intoxication, shock, and death. It carries high mortality and is a medical emergency. 
 
Management 
! Hospitalization (ICU): artificial respiration may be required. 
! L-thyroxine (T4): 400 μg i.v. initially, followed by 50 μg daily orally. Intravenous 

T3 can be used.  
! Hydrocortisone: 100 mg i.v./ 6-8 h because the patient usually has associated 

adrenal insufficiency.  
! Intravenous fluids with caution to avoid excessive volume overload. 
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Part 4: Adrenocortical Steroids 
 
Classification: ! Glucocorticoids: have mainly anti-inflammatory action. 

! Mineralocorticoids: have mainly Na & water retaining action. 
! Sex hormones: are mainly anabolic.  

 
Glucocorticoids 
 

 Anti-inflam 
potency 

Na+ retention  
potency 

Duration 
of effect 

Short-acting glucocorticoids:  
Hydrocortisone (cortisol) 
Prednisone and Prednisolone  
Methylprednisolone 

 
1 
4 
5 

 
1 
0.5 
0.1 

 
8-12 h 

Intermediate-acting glucocorticoids:  
Triamcinolone 
Paramethasone 

5 
10 

0.1 
0.01 

 
12-36 h 

Long-acting glucocorticoids:  
Dexamethasone  
Betamethasone 

30 
30 

0.01 
0.01 

 
48 h 

Aldosterone: 0.3 3000  
 
! Hydrocortisone (cortisol) is the natural (endogenous) glucocorticoid. 
! Equivalent dose means 20 mg of hydrocortisone = 5 mg of prednisolone. 
! Steroids with high anti-inflam action (e.g. dexamethasone) are better used for 

inflammatory conditions e.g. rheumatic fever, while those with high Na & H2O 
retention (hydrocortisone) are better used for treatment of hypotension and 
shock states (they also have rapid action). 

 
Pharmacokinetics 
! All glucocorticoids are completely & rapidly absorbed by all routes.  
! 80% of hydrocortisone is bound to plasma globulin, 10% to albumin. 
! Plasma t ½ varies according to type (60-90 min for hydrocortisone). However, the 

effect of glucocorticoids is prolonged due to its effect on gene functions. 
! Metabolism is by the liver and excretion is by the kidney. 
 
Mechanism of action 
Corticosteroids bind first to cell surface receptors then to cytoplasmic receptors 
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-! Alternate-day therapy is clinically effective with minimal effect on the adrenal-
hypothalamic-pituitary axis. In this therapy, double the dose of short- or 
intermediate-acting glucocorticoids is administered every other day. 

-! Glucocorticoids should be stopped gradually after long term administration. 
 
Therapeutic uses 
 

! Inflammatory disorders: e.g. iridocyclitis, neuritis, dermatitis, etc. 
! Autoimmune disorders: e.g. vasculitis, rh fever, rh arthritis, hemolytic anemia, 

nephrotic syndrome, ulcerative colitis, etc. 
! Allergic disorders: e.g. anaphylactic shock, urticaria, eczema, bronchial asthma, 

allergic conjunctivitis, etc. 
! Malignancy: e.g. lymphoma, leukemias, multiple myeloma, etc.  
! Shock and hypotension…..Why? 
! Organ transplantation: as immunosuppressive to prevent graft rejection.  
! Cerebral edema: dexamethasone is used after brain surgery to minimize 

inflammatory edema associated with tissue injury.  
! Acute hypercalcemia: to enhance Ca2+ excretion. 
! As replacement therapy in acute and chronic adrenocortical insufficiency 

(Addison’s disease). 
 

N.B. Acute adrencortical insufficiency (acute Addisonian crisis):  
-! Prolonged corticosteroid therapy produces feedback inhibition of ACTH and 

inhibition of endogenous cortisone secretion. When exogenous 
corticosteroids are suddenly stopped, severe hypotension and shock occurs.  

-! Management: 
-! i.v. fluids (saline). 
-! Hydrocortisone 100 mg i.v./8h until the patient is stable. 
-! ACTH: 0.5 mg i.m. 

 
! Stimulation of lung maturation in the fetus: 

Lung maturation in the fetus is regulated by fetal secretion of cortisol. When 
delivery is anticipated before 34 weeks of gestation, betamethasone is given to 
reduce the incidence of respiratory distress syndrome in the infant. 
Betamethasone is chosen because its maternal protein binding is less than other 
steroids, allowing increased transfer across the placenta to the fetus. 

 
Adverse effects 
Most of these side effects occur after long duration of therapy: 
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-! Iatrogenic Cushing syndrome: occurs if doses up to 100 mg hydrocortisone are 

used daily for > 2 weeks. It is characterized by moon face, buffalo hump, thin 
limbs, osteoporosis, hypertension, DM, edema, etc.  

-!  Immune suppression leading to flaring of infections (especially viral and TB). 
-! Hypertension due to salt & water retention 
-! Hyperglycemia. 
-! Peptic ulcer: due to prolonged inhibition of gastroprotective PGs. 
-! ↑ IOP (Glaucoma): due to ↓ aqueous humor drainage. 
-! Osteoporosis. 
-! Growth retardation in children. 
-! Skin atrophy & hypopigmentation after prolonged topical use.  
-! Sudden withdrawal after prolonged administration causes acute addisonian 

crisis. 
 
Contraindications 
-! Presence of infections: especially viral 

infection and TB. 
-! DM.  
-! Hypertension & heart failure: they cause 

salt and water retention. 
-! Peptic ulcer: they ↓ synthesis of PGE2 and 

I2 that protect the stomach.  
-! In early pregnancy: may cause cleft palate.  

 
▌Mineralocorticoids 
 
1. Natural mineralocorticoids: Aldosterone 
 

Physiological actions: It binds to specific intracellular receptors in the DCT to 
inhibit Na+ excretion (hypernatremia) and stimulates K+ and H+ excretion 
(hypokalemia).  

 
2. Synthetic mineralocorticoids: 
 

! Deoxycorticosterone acetate  (DOCA): it has mainly mineralocorticoid effect.   
! Fluodrocortisone: it has both gluco- and mineralocorticoid effects. 
  

N.B. Uses of corticosteroids in 
presence of T.B: 
-! TB meningitis: to prevent 

adhesions. 
-! TB of the suprarenal gland: to 

replace hypofunction. 
-!Miliary TB: to ↓ TB toxemia. 
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