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Review Article

Clinical response

The earliest clinical response to 
thyroxine replacement is usually diuresis 
and weight loss, due to mobilisation of 
fluid. Weight loss consequent to decrease 
in fat is usually minimal and late in the 
course of response. After weight loss, the 
other features which improve are appetite, 
constipation, hoarseness of voice and 
much later the cold intolerance and 
fatigue.

Treatment failures

The commonest cause is poor 
compliance. Most patients when 
questioned appropriately will accept the 
missing of  doses.  The fol lowing 
observations are clues for non-compliance 
:  u n e x p e c t e d l y  h i g h  t h y r o x i n e  
requirement, normal free T4 with elevated 
TSH, erratic and inexplicable serial thyroid 
function test readings. It sometimes helps 
to ask the patient to take a week’s supply of 
medicine in a separate pill-box, which will 

creening is recommended for the 

following high risk groups : 

lAll newborn infants (mandatory in 
many states)

lDowns syndrome

lPregnant women with or without goitre

lHave a strong family history of thyroid 
disease 

lA personal history of thyroid 
dysfunction

lHave an autoimmune disease, such as 
Type 1 Diabetes

lAre taking lithium

lHave Depression

lHave elevated lipid levels

lAre found to have a thyroid nodule

The recommendations of other 
professional bodies such as The American 
Association of Clinical Endocrinologists 
(AACE), Academy of Family Physicians 
(AAFP), and The American College of 
Physicians (ACP) vary with each other and 
with those of ATA.

Patients in the high-risk category are :

lThose aged over 60.

lThose with a history of thyroid 
disease, thyroid surgery or 
radiation to the neck.

lThose with a history of heart 
disease, particularly with atrial 
fibrillation.

lThose with other autoimmune 
1 diseases.

S Initiating Treatment for Hypothyroidism

Patient population Thyroxine treatment

Healthy adult patients
with hypothyroidism

Require thyroid hormone 
replacement in a dosage of
1.7 µg/kg/day

Elderly 1 µg/kg/day

Children May require up to 4  µg/kg/day

In young patients 
without risk factors for
cardiovascular disease

Levothyroxine therapy 
should be started at a 
dosage of 0.075 mg/day
and should be titrated
against small gradual
increments.

In patients at risk for the 
cardiovascular compromise

T h y r o i d  h o r m o n e  
replacement therapy should 
be started at a dosage of 
0.025 mg/day,  which 
s h o u l d  b e  g r a d u a l l y  
increased by 0.025 to 0.050
mg every four to six weeks
unt i l  TSH l eve l s  a re  
normalised.



allow easy ascertainment of missed doses. 
Any extra pills left in the container can 
actually be taken on the last day of the 
week, to ensure that the patient receives 
his or her weekly dose. Weekly dosing or 
end of week catch up dosing while sub-
optimal remains an acceptable alternative 
in patients who have been seen to be 
habitual non-compliers. If despite these 
measures TSH levels do not reach the 
target value, co-existing conditions or 
treatment which may interfere with either 
thyroxine absorption or metabolism 
should be checked.

Special situations

Pregnancy 

The thyroxine replacement in 
pregnancy, which is probably related 
maximally to the increase in serum TBG. 
Patients on thyroxine replacement should 
report to their physician the moment 
pregnancy is confirmed, to allow a bi-
monthly monitoring of TSH levels, and 
appropriate dose adjustments. The mean 
increment in the required daily thyroxine 
dose is 50 µg ; which is usually apparent by 
the end of the first trimester, though may 

thbe delayed to as late as the 6  month of 
gestation in some women. A similar up-
titration of thyroxine dose may be required 
in women who are on oestrogen 
preparat ions including the oral  
contraceptive pill.

Hypocortisolaemia

In the event there is co-existence of 
thyroid hormone def ic iency and 
glucocorticoid deficiency it is important to 
replace glucocorticoid before starting 
thyroxine. This is so because thyroxine 
therapy may lead to an increased 
metabolism and thereby an increased 
demand, of cortisol, potentially increasing 
the likelihood of precipitating an adrenal 
crisis.

Central hypothyroidism 

This should be dealt with similar to the 
patient with co-existent hypocortisolism, 
in that the glucocorticoid replacement 
should be initiated prior to thyroxine 
replacement. Monitoring of therapy 
should be done with serum T4 levels 
instead of serum TSH levels, for which the 
sample should be collected prior to 
ingesting the morning dose of thyroxine.

Ischaemic heart disease 

Thy rox in e  th e rapy  improv e s  
myocardial function and reduces 

Conditions requiring adjustment of thyroxine

Conditions requiring 

adjustment of the 

replacement dose of

t h y r o x i n e  f o r

hypothyroidism.

Proposed Interventions

Increased dose

requirement

Decreased intest ina l
a b s o r p t i o n  o f  T 4 -
Malabsorption (e.g. coeliac
disease); short bowel
syndrome.

Change in dose till the
malabsorption syndrome is
rectified.

Atrophic gastr i t is ,  
infections with H pylori

Treat primary condition

Dietary fibr  supplements;
bran

e Alter time of high fibr
supplement

e

D r u g s  :  a l u m i n i u m
hydroxide (used as an 
antacid), ferrous sulphate,
c a l c i u m  c a r b o n a t e ,
omeprazole (and other
proton pump inhibitors)

Alter time of ingestion of iron,
aluminium

Increased need for T4 -
Weight gain and Pregnancy

Increase dose

Increased clearance of

T4 -  Phenobarb i t a l ,
phenytoin, carbamazepine,
ri fampicin, valproate,
i m a t i n i b ,  s u n i t i n i b .

Increase dose

Unknown mechanism -
Amiodarone, sentraline,
chloroquine

Decreased dose 

requirement

Decreased need for T4 -
Weight loss and Androgens

Decrease dose

Decreased clearance of

T4 - Old age

Decrease dose
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lMost hypothyroid patients are tested 
annually for TSH or free T4 levels, 
although no data exists to support this 
practice. It is generally known that 
when a stable maintenance dosage of 
levothyroxine is achieved, it is 
adequate to maintain a euthyroid state 
until the patient becomes 60 to 70 
years old.

lIncreasing age is associated with 
declining thyroid binding and serum 
albumin levels. In such patients, the 
dosage requirement may need to be 
reduced by up to 20%.

lElderly patients should undergo 
annual monitoring for thyroid function 
in order to avoid over replacement. 
Less frequent monitoring can be 
justified in younger patients who have 
stable weight.

Persistently elevated TSH despite 

thyroid hormone replacement

The most frequent reason for 
persistent elevation of serum TSH levels in 
patients presumed to be receiving 
adequate thyroid replacement therapy is 
poor compliance. Some patients, who do 
not take their replacement medication 
regularly, try to ‘catch up’ when a 
physician visit approaches. In such 
settings, the free T4 levels may be restored 
to normal; however, they continue to have 
elevated TSH levels.

Tissue-level unresponsiveness to 
thyroid hormone is rare and is caused by 
mutation in the gene that controls a 
receptor for T3, rendering it unable to bind 
with the hormone. Only 300 families have 

5been identified with this genetic mutation.

Such patients have adequate levels of 
thyroid hormones that are ineffective, 
leading to persistent elevation of TSH and 
continuation of symptoms. For further 
evaluation and proper management, such 

peripheral vascular resistance, it also 
increases the myocardial oxygen demand. 
This may precipitate angina, which has 
been reported in 2% of patients in large 
series of hypothyroid individuals being 
initiated on thyroxine replacement. Hence, 
patients with preexisting angina should 
ideally undergo a cardiac evaluation prior 
to initiating thyroxine therapy. As already 
detailed above, therapy in such 
individuals should be started at 25 µg/day 
or even less and increased no faster than 
at 4 weekly intervals.

Patients unable to take oral thyroxine

If patients are unable to take oral 
thyroxine for prolonged periods of time, 
intravenous thyroxine can be given in a 
dose approximately 70% of the oral dose.

Important clinical pointers when 

monitoring thyroid replacement 

therapy

l Serial TSH measurements can be used 
to determine the adequacy of treatment 
with thyroid hormones in patients with 
an intact hypothalamic-pituitary axis.

lIt is important to keep in mind that 
changes in TSH levels lag behind 
changes in thyroid hormone levels.

lSubsequent to adjustment of  
levothyroxine dosage, TSH levels 
should be assessed only at least after 
four weeks.

lChanges in TSH levels become 
completely apparent only after eight 
weeks of therapy with thyroid hormone 
replacement.

lThe adequacy of treatment in patients 
with pituitary insufficiency can be 
gauged by measurements of free T4 
and T3 levels. The target of treatment is 
to maintain the patient euthyroid with 
free thyroid hormone levels in the 
middle to upper ranges of normal.
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Non responders to levothyroxine 

supplements

In patients who are poor responders or 
inadequate responders to thyroxine 
supplements, the clinician may consider 
changing the brand of thyroxine. This may 
help in improved bioavailability of 
thyroxine.
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patients should be referred to an 
4endocrinologist.

Potential adverse effects of treatment

Regular monitoring of serum TSH 
levels to ensure mid-normal serum TSH 
values ensures that life-long replacement 
therapy with thyroxine is safe and free 
from adverse events. In the event that 
thyroxine is being given in suppressive 
doses as used after carcinoma thyroid 
surgery, there are several potential 
adverse effects especially involving the 
skeletal and cardiovascular system. A TSH 
value  of 0.1 mU/L, has been identified as 
a risk factor for the development of atrial 
fibrillation and is also associated with left 
ventricular hypertrophy and enhanced 
risk for ischaemic heart disease. Sub-
clinical thyrotoxicosis consequent to an 
inappropriately high dose of thyroxine, 
espec ia l l y  in  postab la ted  post -
menopausal patients with Graves’ disease 
has been associated with bone loss.

INHALED INSULIN : NEW FORMULATION, NEW TRIAL

Several inhaled preparations have been developed and one, Exubera, came briefly to the market.

In clinical trials of Exubera, the incidence of new primary lung cancer was five cases over 3900 patient-years 

compared with one case over 4100 patient-years for patients treated with a comparator (injected). Because 

these patients diagnosed with lung cancer had a history of cigarette smoking, association with the insulin 

therapy was regarded as inconclusive.

The insulin was either twice-daily premixed biaspart insulin or bedtime longacting insulin glargine plus 

prandial inhaled insulin powder (Technosphere).

In 302 patients treated with the Technosphere inhalation, there were no apparent safety issues, although 

increased cough and respiratory events were noted.
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