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Scenario - 1
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• 35-year-old lady

• C/O 
• Palpitation * 1 month
• Shaky hands

• O/E 
• Diffuse Thyroid swelling
• Tremor of outstretched 

hands
• Tachycardia
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‘‘Thyrotoxicosis’’ or ‘‘Hyperthyroidism’’ 

• ‘‘Thyrotoxicosis’’ refers to 
• a clinical state that results from inappropriately high thyroid 

hormone action in tissues generally due to inappropriately 
high tissue thyroid hormone levels. 

• ‘‘Hyperthyroidism’’ 
• is a form of thyrotoxicosis due to inappropriately high 

synthesis and secretion of thyroid hormone(s) by the thyroid. 
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Scenario – 1 (Continued)
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Diagnosis:
Thyrotoxicosis

Cause ???
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Test Result Ref. value

TSH 0.005 0.27– 4.2 
ℳIU/ml

FT4 35 12-22 pmol/L

TT3 5.6 1.2- 3.4 nmol/L
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• the most common causes 
ü Graves’ disease (GD), 
ü toxic multinodular goiter (TMNG), 
ü toxic adenoma (TA) 



To find out the etiology of 
thyrotoxicosis

• TRAb, 

• 123I or 99mTc pertechnetate uptake scan 
(when clinically suggests TA or TMNG)  

• thyroidal blood flow on USG. 
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Scenario – 1 (Continued)
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Diagnosis:
Grave’s Disease

Treatment ???
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Test Result Ref. value

Anti-TSHR 
(TRAb)

3.80 <= 1.75 IU/L



Symptomatic management 
(Beta-adrenergic blockade)

• recommended in all with 
symptomatic thyrotoxicosis, 
especially 
üElderly
üResting HR > 90/minute or 
üCoexistent cardiovascular 

disease.
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Quiescent asthma , 
Mild COPD or 
Symptomatic Raynaud's
üa relative β-1 selective 

agent cautiously

Not tolerate or 
Severe asthma
üCCB 
(verapamil or diltiazem)
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Choice of ATD and regimen and starting dose

•MMI in virtually every patient who chooses ATD for GD, except
q first trimester of pregnancy 
q thyroid storm  
q minor reactions to MMI who refuse RAI or surgery

• Benefit of OD administration and reduced major S/E
• Higher doses ATD continuously + L-thyroxine in doses to maintain 

euthyroid levels (so-called block and replace therapy)
q Not generally recommended because of higher S/E.

• Potassium iodide (38 mg of KI) as a beneficial adjunct to ATD therapy 
15
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Choice of ATD and regimen and starting dose

• 10 mg of carbimazole is metabolized to approximately 6 mg of MMI
• Rough guide to initial MMI daily dosing: If FT4

ü 1–1.5 times ULN        5–10 mg
ü 1.5–2 times ULN 10–20 mg
ü 2–3 times ULN 30–40 mg

•When rapid biochemical control needed, initial split dose of MMI
• PTU has shorter duration of action, starting with 50–150 mg TID, 

with maintenance dose of 50 mg BD/TID
16
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Scenario – 1 (Continued)
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Precaution ???

Follow up plan ???

Duration of 
treatment ???
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•Carbimazole 30 mg OD started
•Propranolol 20 mg TID till FT4 

normalized 



Precaution after starting ATD 
(Preferably, this information should be in writing)

• Prior to initiating ATD therapy for GD, baseline CBC 
and liver profile. (Weak recommendation)
• To inform promptly if they should develop 

üpruritic rash, jaundice, acolic stools or dark urine, 
üarthralgias, abdominal pain, nausea, fatigue, 
üfever, or pharyngitis. 

üto stop medication immediately
• LFT, Differential WCC if these symptoms appear.
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Precaution after starting ATD 

• Minor cutaneous reactions - concurrent 
antihistamine therapy without stopping the ATD. 
• Persistent symptomatic minor side effects - cessation 

of the medication and changing to RAI or surgery or 
switching to the other ATD when RAI or surgery are 
not options. 
• Serious allergic reaction - alternative drug is not 

recommended.
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Follow up after ATD 

• MMI initial dose 10–30 mg OD, titrated down to maintenance level
• FT4 and TT3, 2–6 weeks after initiation (TSH -suppressed several months) 
• Once euthyroid, 

üMMI decreased by 30%–50% , biochemical testing 4–6 weeks. 
• Once euthyroid with minimal dose (5–10 mg daily), 

üclinical and laboratory evaluation 2–3 monthly. 
• On long-term MMI (>18 months), 

üthis interval can be increased to 6 months 
üTRAb every 1–2 years, with consideration of MMI discontinuation20



Follow up after ATD 

• 12–18 months (Remission 50–55%) , discontinued if TSH & TRAb
normal
• Relapse

ümost likely within 6–12 months but may occur years later 
üsevere hyperthyroidism, large goiters, persistent high TRAb
üfollowed closely for relapse in first year and then at least annually
üdefinitive treatment (RAI or thyroidectomy) or long-term low-dose 

MMI
21



Scenario – 1 (Continued)
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•Missed follow up 
but continue same 
dose of Carbimazole 

•Come back after 3 
months with the 
TFT result. 

•What will you do 
next?
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Test Result Ref. value

TSH 12 0.27– 4.2 
ℳIU/ml

FT4 4.5 12-22 pmol/L

TT3 0.8 1.2- 3.4 nmol/L



Scenario – 1 (Continued)
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• Missed the follow up 
again, failed to resume 
Carbimazole  

• Come back after 2 months 
with the TFT result. 

• Recently tested positive 
for UCG. LMP 2 months 
ago.

• What will you do next?
23

Test Result Ref. value

TSH 0.05 0.27– 4.2 
ℳIU/ml

FT4 44 12-22 pmol/L



ATD in 
pregnancy
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PTU in 
pregnancy
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MMI
• aplasia cutis, 
• choanal atresia, esophageal and 

other types of gut atresias, 
• abdominal wall abnormalities 

omphalocale, eye, heart, and 
urinary tract malformations

PTU
• these defects tended to be less 

severe than with MMI 
• included preauricular sinuses and 

cysts and urinary tract abnormalities
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• 2–4% of children who have been exposed to MMI develop birth defect
• The prevalence of birth defects is the same with PTU, but the spectrum of defects is 

less severe, primarily consisting of face and neck cysts and urinary tract 
abnormalities in males 

highest risk for birth defects from ATDs is gestational 
weeks 6-10
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Continue antithyroid medication
•Factors predicting high clinical risk

1. currently hyperthyroid, or
2. requirement of > 5-10 mg/day MMI or > 100-200 

mg/day PTU

In such cases: continue ATD with lowest effective dose
a. PTU through 16 weeks of pregnancy.  
b. switched to PTU as early as possible
c. When switching ,dose ratio of ~ 1:20 (e.g., MMI 10 mg 
daily = PTU 100 mg twice daily). 
d. Block and replace Rx should not be used, except in 
the rare situation of isolated fetal hyperthyroidism.
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Thyroidectomy

Indication for surgery (optimal time – 2nd trimester )
•allergies/ contraindications to both ATDs, 
•Not compliant with drug, 
•Euthyroidism cannot be achieved even on large 

doses of ATDs

• If maternal TRAb high (> 3x upper reference) 
ØCarefully monitored for fetal hyperthyroidism 

throughout pregnancy, even if the mother is 
euthyroid post-thyroidectomy. 
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Scenario – 1 (Continued)
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Follow up plan ???
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•PTU 100 mg TID started with 
plan to change to MMI after 
first trimester
•Propranolol 20 mg TID till FT4 

normalized



Monitoring

a. If treated with ATD in pregnancy, 
üFT4/TT4 and TSH every 4 weeks. 
ütargeting maternal serum FT4/TT4 at or 

moderately above the reference range. 

b. Determination of  TRAb

c. If the maternal TSH-R-Ab concentration 
remains >3 times the cut-off, 
ümonitoring of the fetus for thyroid dysfunction 

throughout pregnancy is recommended 
30
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Determination 
of TRAb
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•Prior GD treated with RAI/thyroidectomy
ØTRAb during the first trimester 
üif elevated, again at 18–22 weeks

•Patients on ATD for GD when becoming pregnant 
or found GD during pregnancy 
ØTRAb at initial pregnancy visit or at diagnosis 
üif elevated, again at 18–22 weeks 

•Patients with elevated TRAb levels at 18–22 weeks
üTRAb at weeks 30–34 to guide decisions 

regarding neonatal monitoring. 
üAn exception is a woman with an intact thyroid 

who is no longer in need of ATD therapy.
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TSH Receptor Antibodies (TRAb) After Various
Types of Treatment for Graves’ Disease
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Thyroid autoantibodies (TRAb) cross placenta & affect fetal thyroid after 
week 12.Fetus can develop intrauterine myxedema or hyperthyroidism 
even if mother is euthyroid.
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Scenario – 1 (Continued)
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Deliver the baby at 
term 

Postpartum 
Treatment ???

33

Gestation Test Result Ref. value

10 weeks Anti-TSHR 
(TRAb)

3. 5 <= 1.75 
IU/L

21 weeks 2.8

34 weeks 2.5



Postpartum phase

•GD recurrence was highest 7–9 months 
postpartum (RR 3.8) in studies in Denmark 
and Japan . 
•Same treatments in lactating & non-lactating.
•Only small amounts of ATD enter breast milk, 

& Low doses of PTU (<250 mg) & MMI (<20 
mg) safe for mother and child. 
•MMI is recommended during lactation, with 

concerns about PTU-mediated hepatotoxicity.
•ATD should be taken after having breastfed 

and in divided doses
34
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pregnant woman with GD

Euthyroid on a low dose of MMI 
(≤5–10 mg/d) or PTU (≤100–

200 mg/d)

??? Discontinuing 
ATD

disease history, goiter size, duration of therapy, recent TFT, TRAb

cessation ATD Continued ATD

TSH, and FT4 or TT4 
clinical examination 

1–2 week

euthyroid

Monitor 2-4 weekly

Currently hyperthyroid, 
or requirement of >5–
10 mg/d MMI or >100–
200 mg/d PTU

PTU through 
16 week

Switch MMI to PTU

After 16-week, MMI

FT4/ TT4 and TSH every 4 
week 35Thyroid-Webinar/NNH/16122020



GD treated with
(RAI/surgery)

TRAb early pregnancy

elevated

repeat 
testing 
weeks 
18–22.

undetectable or low

no further 
TRAb testing

Taking ATDs for 
treatment of Graves’

TRAb when pregnant

requires 
treatment 
with ATDs

Repeat 18–22week

elevated TRAb

weeks 30–34 need for 
neonatal and postnatal 
monitoring

36

Undetectable TRAb

Reduce or withdraw 
ATD

Thyroid-Webinar/NNH/16122020



Scenario – 1  (Continued)
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Test Result Ref. value
TSH <0.005 0.27– 4.2 

ℳIU/ml

FT4 99 12-22 pmol/L

TT3 9.6 1.2- 3.4 nmol/L

TRAb 7.5 IU/L <= 1.75 IU/L

• Loss follow up after 
delivery of baby, stop 
ATD and admitted 
urgently after 6 months 

• C/O 
• High fever with cough * 4 

days
• Aggressive * 1 day

• O/E 
• T’ 104 F, Agitated
• Tremor of outstretched 

hands
• HR – 140/min



Thyroid storm (Life-threatening thyrotoxicosis)

• Rare disorder characterized by multisystem involvement 
• Mortality rates in the range of 8%–25% in modern series 
• Dx made clinically in severely thyrotoxic patient + systemic decompensation. 
• Require aggressive therapy 

üBurch–Wartofsky Point Scale (BWPS) of > 45 or 
üJapanese Thyroid Association (JTA) categories of thyroid storm 1 (TS1) or 

thyroid storm 2 (TS2) with evidence of systemic decompensation
• BWPS of 25–44 

üThe decision to use aggressive therapy based on clinical judgment.



Burch–Wartofsky Point Scale (BWPS)
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• A multimodality treatment approach 
• cooling with acetaminophen and cooling blankets, 
• volume resuscitation, nutritional support, and respiratory care
• monitoring in an intensive care unit



Scenario – 1  (Continued)
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• Discharged with ATD 
and plan for definitive 
therapy once TFT 
normalized.

• Total thyroidectomy

• Now stable with 
Thyroxine 100 mcg OD, 
with reinforcement for 
drug compliance.



Scenario - 2
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• 48-year-old gentleman

• C/O 
• Palpitation * 1 month
• Shaky hands
• Red eyes

• O/E 
• Diffuse Thyroid swelling
• Tremor of outstretched 

hands
• Tachycardia
• Exopthalmos



Grave’s Opthalmopathy (GO)
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Scenario – 2 (Continued)
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Diagnosis:
Grave’s disease 
with GO

Treatment ???
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Test Result Ref. value
TSH <0.005 0.27– 4.2 

ℳIU/ml

FT4 75 12-22 pmol/L

TT3 8.6 1.2- 3.4 nmol/L

TRAb 9.5 IU/L <= 1.75 IU/L
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• Euthyroidism should be expeditiously achieved and maintained 
in hyperthyroid patients with GO or risk factors for the 
development of orbitopathy.

• to stop firsthand and secondhand smoking 



All patients with GO

•Restore euthyroidism
• Urge smoking cessation
• Local measures
• Refer to specialists except for mildest cases

Mild Moderate Sight Threatening 

Wait & See
Selenium
100ug BD×
6 mths

IV GC if 
QOL is 
severly
impaired

Stable & 
Inactive

Progression

Active Inactive

IV GC
1st choice

Stable & Inactive

Rehabilitation Surgery

IV GCs

Poor Response 
(2 week)

Inactive

Prompt Decompression

Still Active
IV GCs
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Scenario – 2 (Continued)
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Clinical Activity 
Score – 3

(Active and mild 
GO)
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•Carbimazole 20 mg BD started
•Propranolol 40 mg TID till FT4 

normalized 
•Quit smoking
• Local measures



Scenario - 3
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• 65-year-old lady

• C/O 
• Palpitation * 1 month
• Shaky hands

• O/E 
• MNG
• Tremor of outstretched 

hands
• Tachycardia



Scenario – 3 (Continued)
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Diagnosis:
? TMN

How will you 
confirm the Dx and 
manage ???

55

Test Result Ref. value

TSH 0.05 0.27– 4.2 
ℳIU/ml

FT4 30 12-22 pmol/L

TT3 3.9 1.2- 3.4 nmol/L
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• Overtly TMNG or TA treated with RAI therapy or thyroidectomy. 
• On occasion, long-term, low-dose MMI may be appropriate.



RAI treatment of TMNG or TA
• Transient exacerbation of hyperthyroidism, 
• Elderly & patients with comorbidities

üb-adrenergic blockade even in asymptomatic
üpretreatment with MMI ( discontinued 2–3 days prior) 
üresuming ATDs 3–7 days after RAI

• Sufficient activity of RAI in a single application 
• The activity of RAI - 150–200 μCi (5.55–7.4 MBq) /g of tissue,   

higer than for GD [10–15 mCi (370–555 MBq)]
• Pre-treatment MMI or off-label use of rhTSH

ü reduce the total activity of RAI needed
üincrease the risk of hypothyroidism
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Scenario – 3 (Continued)
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4 weeks after RAI, 
come back with TFT

How will you  
manage ???

Follow up plan ???

61

Test Result Ref. value

TSH 0.01 0.27– 4.2 
ℳIU/ml

FT4 35 12-22 pmol/L



Follow up after RAI

•Within the first 1–2 months after RAI - free T4, total T3, and TSH. 

• Biochemical monitoring 
ü4- to 6-week intervals for 6 months, or 
üuntil the patient becomes hypothyroid and is stable on thyroid 

hormone replacement.

• Retreatment with RAI 
üIf hyperthyroidism persists beyond 6 months following RAI
üIn selected patients with minimal response 3 months after 

therapy



Scenario - 4
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• 65-year-old gentleman

• Refer to endocrine 
clinic because of 
abnormal TFT on 
routine clinical check 
up

• Asymptomatic and 
clinical examination 
NAD.



Scenario – 4 (Continued)
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•What will you do 
next?
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Test Result Ref. value

TSH 0.05 0.27– 4.2 
ℳIU/ml

FT4 18 12-22 pmol/L

TT3 3.0 1.2- 3.4 nmol/L



Subclinical hyperthyroidism
• The natural history 

üannualized rates of 0.5%–7% progression
ü5%–12% reversion 

•More likely to spontaneously remit
üPatients with GD rather than a TMNG (commonest cause)

• 24% increased risk of overall mortality (Meta-analysis)
•With high risk of complications 

üTSH and FT4 repeated within 2–6 weeks. 
• For all other patients 

üTSH at 3–6 months, prior to initiating therapy.
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Subclinical hyperthyroidism
• The natural history 

üannualized rates of 0.5%–7% progression
ü5%–12% reversion 

•More likely to spontaneously remit
üPatients with GD rather than a TMNG (commonest cause)

• 24% increased risk of overall mortality (Meta-analysis)
•With high risk of complications 

üTSH and FT4 repeated within 2–6 weeks. 
• For all other patients 

üTSH at 3–6 months, prior to initiating therapy.
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• TSH levels <0.1 mIU/L, increased risk of 
ü coronary heart disease mortality, 
ü incident atrial fibrillation, heart failure, 
ü fractures, and 
ü excess mortality
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• If SH is to be treated, 
ü Treatment based on the etiology of thyroid dysfunction 
ü Follow same principles as outlined for overt hyperthyroidism



Scenario – 4 (Continued)
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•Repeat TFT after 3 
months shows 
persistence of 
abnormality
•Thyroid uptake 
scan – Toxic MNG
•Refer for RAI
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Test Result Ref. value

TSH 0.005 0.27– 4.2 
ℳIU/ml

FT4 20 12-22 pmol/L

TT3 3.0 1.2- 3.4 nmol/L



Take home message
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