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CENTRAL HYPOTHYROIDISM



Definition and epidemiology

Central hypothyroidism is defined 

as reduced thyroid hormone 

secretion resulting from deficient 

stimulation of an intrinsecally 

normal thyroid gland by TSH.

Prevalence: 1:20,000 - 1:80,000



Thyrostimulin*, CGH°
a2/b5 heterodimer

* Nakabayashi et al, JCI 2002

° Okada et al, Mol Endo 2006
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Dekkers OM, Pereira AM, Romijn JA. Treatment and follow-up of clinically 

nonfunctioning pituitary macroadenomas. JCEM 2008;93:3717

http://www.ncbi.nlm.nih.gov/pubmed/18682516


Question #1

How can you diagnose 

central hyopothyroidism?



Serum TSH and free T4 
in central hypothyroidism



The problem of TSH-reflex in 
central hypothyroidism

Measurement of TSH-reflex

<0.3 mU/L >4.0 mU/L0.3-4.0 mU/L

Measure FT4 STOP Measure FT4

Normal/Low

Stop FT3

High



Diagnostic accuracy of various 
thyroid function parameters. 
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Decrease of circulating T4 levels 
more than 20% of 

the initial T4 determination may 
indicate central hypothyroidism

in patients with different 
pituitary disorders, 

even if FT4 values are still 
into the normal range

Alexopoulou et al., Eur J Endocrinol 2004; 150: 1-8



CLINICAL PICTURE

• Signs and symptoms of hypothyroidism 
(weakness, sensation of cold, dry skin, decreased sweating, 

lethargy, slow speech, impaired memory, constipation, 

gain in weight, anorexia, nervousness, anemia)

• Manifestations of concomitant or pre-

existing hypothalamic/pituitary disease 

•Altered MRI of hypothalamic-pituitary

•region



Question #2

Any additional 

characteristics of patients 

with central 

hypothyroidism?



•Absence of Tg-Ab and TPO-Ab

• Reduced Thyroidal Uptake (RAIU)

• Normal thyroid response to 

exogenous rhTSH both in term of 

thyroid hormone secretion and RAIU

Additional characteristics of patients 
with central hypothyroidism



Serum TSH and free T4 
in central hypothyroidism
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Question #3

What is the reason for 

normal/elevated 

serum TSH levels?



CENTRAL HYPOTHYROIDISM 
TSH bioassay in CHO-R cells
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Causes of hypopituitarism: the 9 “I” + 1 “M”

+ 1 M: Malformations (primary empty sella)

• INVASIVE 

• INFARCTION (postpartum necrosis, apoplexy)

• INFILTRATIVE (hemochromatosis, sarcoidosis)

• INJURY (head trauma)

• IMMUNOLOGIC (lymphocytic hypophysitis)

• IATROGENIC (post-surgery, post-radiations)

• INFECTIOUS (tubercolosis)

• IDIOPATHIC

• ISOLATED



Genetic forms of central hypothyroidism



Family 3

• 8-yr-old baby, consanguineous parents, low 

birth weight, 

• “normal” at CH neonatal screening based on 

TSH measurement,

• at the age of 75 days many clinical signs of 

hypothyroidism,

• TSH=3.7 mU/L, FT4=2.6 pmol/L,

• normal secretion of other pituitary hormones,

• no thyroidal uptake, hypoplastic thyroid at the 

ecography,

• hyperplastic pituitary at the MRI,

• Start L-T4 at the age of 81 days ----> cretinism
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TRH test (7.0 mg/kg i.v.)
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Yamamoto et al., J Clin Invest. 121: 113-119; 2011 

Adult combined GH, prolactin, and   

TSH deficiency associated with  

circulating PIT-1 antibody in humans
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Loss-of-function mutations in IGSF1 cause a 

novel X-linked syndrome of TSH deficiency 

and macroorchidism



IGSF1 encodes an integral membrane glycoprotein highly 

expressed in anterior pituitary gland. Disease-associated

IGSF1 mutations impaired plasma membrane trafficking 

of the IGSF1 protein. Igsf1 deletion in male mice caused 

significant decreases in intra-pituitary TSH and 

circulating thyroxine. Collectively, these data suggest that 

loss of function mutations in X-linked IGSF1 cause lifelong 

TSH deficiency, adult macroorchidism, and variable 

prolactin deficiency.



Question #4

Which is the treatment of 

central hypothyroidism?



Treatment of central 

hypothyroidism 

rests on morning administation 

of L-Thyroxine.



Start treatment with low doses of L-T4
(25 µg/day or less taking into 

consideration patient body weight) 
and increase the dose every 3-6 weeks 

pondering the severity and the duration of 
the disease. Remind to take the pills at least 

half an hour before breakfast. 

Treatment of central hypothyroidism

Rule out the possible presence of central 
hypoadrenalism.

Start cortisol or cortisone treatment 
BEFORE that of LT4 therapy.



Monitoring LT4 substitutive therapy

• Withdraw blood before LT4 administration.

• Maintain serum FT4 levels between 13-15 

pmol/L, if the normal range is 9-20 pmol/L.

• If doubts, measure some parameters 

evaluating peripheral thyroid hormone 

action (see Ferretti et al, JCEM 1999).

Tailor the dose for each 

individual patient!!



Koulouri et al., Clin Endocrinol (Oxf) 2011: 74, 744



Shimon et al, Thyroid 2002
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In conclusion, L-T4 substitutive therapy might be 

optimal if the following conditions are fulfilled: 

a) start therapy only after exclusion of adrenal insufficiency, 

b) establish the final dose based on age and sex (1.4-1.7 mg/kg bw), 

c) maintain the levels of circulating FT4 in the middle of the 

laboratory reference values, 

d) reassess the dose of L-T4 whenever additional replacement with 

other pituitary hormones is necessary, 

e) be sure during the follow-up that blood for FT4 measurement is 

withdrawn before ingestion of daily L-T4 tablets, 

f) suspect undertreatment when TSH levels are >0.2 mU/L, 

g) in iodine-deficient countries, consider the possible presence of a 

nodular goiter with autonomous thyroid hormone secretion in 

order to prevent possible L-T4 overtreatment.


