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Central Hypothyroidism (CH) 

is a rare form of hypothyroidism  

(about 1:1,000 hypothyroid subjects) 

caused by an impaired TSH 

stimulation of an otherwise normal 

thyroid gland 



Central hypothyroidism: is it so rare? 
 

Prevalence 
 

1:20,000-80,000 

in the general population 

 

 
Screening for central hypothyroidism is unjustified.  

Price & Weetman, Brit Med J 2001 

TSH reflex strategy 



Neonatal central hypothyroidism:  

is it so rare? 

 

Prevalence 
 

1:160,0001 

1:16,4002  

live births at neonatal screening 

1 Asakura et al, 2001 (TSH/T4 on blood spot) 
2 Lanting et al, 2005 (TSH/T4/TBG complex algorhythm)*  

*Diagnosis of congenital CeH 

 is associated with a higher risk of life-threatening  adrenal crisis in 

the neonatal period (latent CPHDs) 



Factors challenging the diagnosis and clinical 
management of central hypothyroidism  

• Clinical manifestations of central hypothyroidism can 
be masked by those of combined pituitary hormone 
deficiencies (CPHDs) 

• Circulating TSH levels are generally low/normal (CeHt is 
the main drawback of reflex TSH strategy!) 

• High circulating levels of bioinactive TSH 

• Interferences in hormone evaluations 

• Diagnosis of mild (hidden) central hypothyroidism 

• Treatments of other CPHDs 

• Nonthyroidal illnesses and other non-CH conditions 

• Lack of accurate parameters for therapy adjustment 



Signs and symptoms of hypothyroidism common 

to defects in other pituitary functions 

• Fatigue, asthenia, tiredness (GH, Gn, ACTH) 

• Headache (Gn, ACTH) 

• Decreased libido, menstrual disturbances (Gn, 

ACTH) 

•Decreased lean/fat mass ratio (Gn, GH) 

• Weight increase (Gn) 

• Poor appetite (ACTH) 

• Pallor, anaemia (Gn, GH) 

• Altered lipid metabolism (GH, Gn) 

• Altered bone metabolism (Gn, GH) 



Serum concentrations of immunoreactive TSH and FreeT4 

in Central Hypothyroidism at diagnosis  

Persani L, JCEM 2002 & 2012  



Methods to overcome possible interference causing an 

underestimation of TSH levels in primary hypothyroidism 

1. Measure TSH by means of a method based on a 

different couple of monoclonal antibodies  

2. Measure TSH after subtraction of IgG by PEG or 

protein G or A treatment 

3. Serum dilution or recovery test 

Methods to overcome possible interference causing a 

falsely low T4 concentration in an euthyroid subject 

1. Measure Free T4 

2. Use «two-step» or «back-titration» methods 

3. Avoid methods based on the use of the TH analog 

(eg, Siemens Immulite) 

4. Measure FT4 by the gold-standard method 

(equilibrium dialysis) or by mass spectrometry 



Serum concentrations of immunoreactive TSH and FreeT4 

in Central Hypothyroidism at diagnosis  

Persani L, JCEM 2002 & 2012  



•Hypothalamic defects 
 

 

•Pituitary defects 

 
T4/T3 TSH 

TRH 

Central Hypothyroidism (CeHt) 



Persani L, ….. Ludgate M, Vassart G,….. JEI 1993 
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Serum TSH bioassay on CHO cells expressing  

the human TSHR 



0 8 16 

cA
M

P
 n

m
o

l/l
 

I - TSH mU/L  
0 

10 

20 

30 

Normal  
Central Hypo  

40 

32 

Circulating TSH bioassay using CHO cells expressing  
human TSHR (Persani et al, JEI 1993)  



Bioassay of  circulating  TSH in CHO cells  expressing  
human TSH - R (Persani et  al, JCEM 2000)  
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Beck- Peccoz & Persani, EJE 1994  



Patients   TSH  FT4  Sialylated TSH TSH B/I 
   mU/L pmol/L    % of total  

 #1    7.9  1.4      69.2  0.49 

 #2    2.1  3.9      45.1  0.61 

 #3    9.1  2.0      78.0  0.28 

 #4    1.8  2.4      59.3  0.27 

 #5    0.8  4.9      63.5  0.38 

 
Normals 0.6 - 3.1 10 - 16     21 - 36 0.6 - 2.2 
 (n=8) 

Primary   ² 12.2  ¢ 7.5     34 - 58 0.3 - 1.5 
Hypo (n=10) 

TSH glycosylation in Central Hypothyroidism  

Persani et al, JCEM 2000 



Serum concentrations of immunoreactive TSH and FreeT4 

in Central Hypothyroidism at diagnosis  

Persani L, JCEM 2002 & 2012  



Accuracy of various parameters in diagnosing  

central hypothyroidism 

0 

20 

40 

60 

80 

100 

%
 o

f 
c

o
rr

e
c

t 
d

ia
g

n
o

si
s 

 FT4 FT3 TT4 TT3 

Ferretti et al, JCEM 1999 



Follow-up of patients at risk of central hypothyroidism 

 

•Evaluate yearly: 

• TSH, FT4, FT3 

• other parameters of pituitary function FT4 always measured by  

the same method and Lab! 

Central hypo if: 

• FT4 is low 

• or 
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Narrow individual variations in serum T3 and T4 
Andersen et al, JCEM 2002 



Diagnosis of Central Hypothyroidism: the TRH test 
(Faglia et al., 1973) 
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Hypothalamic 
response: 
• delayed 
• exaggerated 
• prolonged 

Pituitary response: 
• blunted 



Diagnosis of «hidden» Central Hypothyroidism 

 

The TRH test 

Rose SR, TEM 2001 



Diagnosis of «hidden» Central Hypothyroidism 

CeHypo Controls 

Rose SR, TEM 2001 

Abolition of circadian oscillation and nocturnal TSH surge 

Range in cranially 

irradiated CH 

subjects 



Clinical 

manifestations 

- Hypothyroid state 
- Concomitant or pre-existing hypothalamic/pituitary disease 

- Manifestations suggesting an intracranial lesion (eg, recurrent 
headaches, visual defects) 

- Alterations in hypothalamus/pituitary imaging 
- Exclusion of concomitant NTIs or Allan-Herndon-Dudley syndrome 

or TRα1 defects 

Anamnestic data - Positive familial history for central hypothyroidism or pituitary 
disease 

- History of head traumas, cardiovascular accidents or cranial 

irradiations 
- Administration of drugs potentially affecting TSH secretion 
- Start of rhGH or sex steroid therapies for pituitary defects 

Laboratory 

findings 

- Low free T4 levels  

- Significant decrease of circulating T4 levels along longitudinal 
evaluations in a patient with pituitary disease 

- Low/normal/slightly elevated circulating TSH levels in the absence 
of interference in TSH immunological determinations 

- Impaired bioactivity of circulating TSH 
- Blunted nocturnal TSH surge 
- Abnormal TSH response at TRH test (blunted or 

delayed/exaggerated/prolonged) 
- Carriers of pathogenic mutations in candidate genes 

Thyroid findings - Absent antithyroid autoantibodies or goiter 
- Homogenous thyroid structure at ultrasound 

Elements for the diagnosis of CeHypo 

Persani L, JCEM 2012  



Disorders of TSH secretion leading to transient/reversible CeHypothyr 

Use of drugs inhibiting TSH secretion 

L-thyroxine withdrawal syndrome, transient (factitious) ingestion of T3 

Glucocorticoids 

Dopamine 

Cocaine 

Oxcarbazepine 

Retinoid x-receptor selective ligands (Bexarotene) 

Suppressed TSH secretion after hyperthyroidism/thyrotoxicosis 

Antithyroid drug treatment, Radioactive iodine therapy 

Subacute thyroiditis 

Newborns from hyperthyroid mothers 

Nonthyroidal illnesses 

Major medical illness (liver or kidney insufficiency, heart failure, malignant neoplasia) 

Major surgery, Bone marrow transplantation, severe burns, traumas, infections 

Depressive disorders, anorexia nervosa  

Prolonged fasting, malnutrition 

Aging 

Persani & Beck-Peccoz, WERNER & INGBAR’S THE THYROID, 10th Ed., 2012 



Causes of Central Hypothyroidism 

• Invasive/compressive lesions (pituitary macroadenomas, 
craniopharyngiomas, gliomas, meningiomas, metastases, empty 
sella) 

• Iatrogenic causes (cranial surgery or irradiation, drugs) 

• Head traumas 

• Vascular accidents (pituitary apoplexy, post-partum Sheehan s 
syndrome, sub-arachnoidal hemorrage, infarction) 

• Autoimmune hypophysitis 

• Infiltrative lesions [sarcoidosis, iron overload (hemochromatosis, 
thalassemia major), histiocytosis X] 

• Inheritable forms (pituitary transcription factors defects, Leptin 
resistance, PROKR2 defects, TSHb defects, TRH resistance, IGSF1 
defects) 

• Infective diseases (tuberculosis, syphilis, mycoses) 

• Idiopathic forms Persani L, JCEM 2012 (adapted) 



Genes 

 (OMIM *) 

Clues for diagnosis  

(OMIM phenotype #) Persani L, JCEM 2012 (adapted) 

Inheritance 

TSHβ 
 (188540) 

Severe isolated CH of neonatal onset with high α-GSU, pituitary 
hyperplasia (275100)  

Recessive 

TRH-R 
 (188545) 

Isolated CH with blunted TSH/PRL response to TRH and apparently 
uneventful infantile development, and with childhood (growth 
retardation) to adulthood onset 

Recessive 

IGSF1 
(300137) 

CH associated with low PRL, variable partial GH deficiency, and 
macrorchidism 

X-linked 

POU1F1 
 (173110) 

Moderate/severe CH of neonatal to infantile onset combined with 
GH and PRL defects, prominent forehead, mid face hypoplasia, 
depressed nose (613038) 

Dominant or 
recessive 

PROP1 

 (601538) 

Moderate/severe CH of neonatal to infantile onset, combined with 

GH, PRL, LH/FSH defects, and delayed ACTH deficiency, pituitary 
hypo-/hyperplasia (262600) 

Recessive 

HESX1 
 (601802) 

Severe panhypopituitarism associated with septo-optical dysplasia 
(SOD), supernumerary/hypoplastic digits (182230) 

Dominant or 
recessive 

LHX3 
 (600577) 

Hypopituitarism with conserved ACTH function and associated with 
pituitary hypo- or hyperplasia, short/rigid cervical spine and variable 
deafness (221750) 

Recessive 

LHX4 
 (602146)  

CPHD associated with abnormalities of cerebellum and small sella 
turcica (262700) 

Dominant 

PROKR2 
(607123) 

Variable CPHD associated with SOD or pituitary stalk interruption 
(SIP) 

Dominant? 

LEPR 

 (601007) 

Severe obesity and hyperphagia combined with delayed puberty 

and mild thyrotropin defect 
Recessive 



Isolated thyrotropin defects 

Gene 

(locus) 

 

 

TSHb 

(1p22) 

 

 

 

 

TRH-R 

(8q23) 

Inheritance 

 

 

 

recessive 

 

 

 

 

 

recessive 

Clinical features 

 
 

Å a-GSU: high 

Å TSH response to TRH: absent 

Å PRL response to TRH: present 

Å pituitary hyperplasia at diagnosis, 

but reversible during L-T4 
(Miyai et al, 1988; Bonomi et al, JCEM 2001) 

 

 

Å a-GSU: normal 

Å TSH/PRL response to TRH: blunted 

Å normal pituitary at MRI 

(Collu et al, JCEM 1997) 

Serum TSH 

levels 

 

 

Low or 

measurable 

 

 

 

 

 

measurable 



TSHb GENE MUTATIONS  

E12X 
(Dacou- Voutetakis , 1990)  

TSH: undetectable  

G29R 
(Miyai, 1988; Hayashizaki, 1989 & 1990)  

TSH: undetectable  

a- GSU: 8.0 - 17.5  mg/L  

C105Vfs114X  
(Medeiros - Neto, 1996; Doeker, 1998;  

Biebermann, 1999; Heinrichs, 2000;  
Brumm, 2002; McDermott, 2002;  
Deladoey, 2003; Domené, 2004;  

Felner, 2004; Karges 2004;  
Morales, 2004; Partsch, 2006)  

TSH: <0.04 - 14.8 mU/L  
a- GSU: 1.2 - 6.3  mg/L  

TSH: <0.001 - 3.74 mU/L  

a- GSU: 22.5  mg/L  
(Bonomi, 2001 ; Vuissoz, 2001;  

Sertedaki , 2002)  

Q49X  

Exon 3  

non coding sequence  

coding sequence 

TSH: 0.17 - 0.19 mU/L  
(Pohlenz, 2002; Borck  2004; Libri , 2013 ) 

IVS2 +5  
TSH: 0.1 mU/L  
(Sertedaki, 2002)  

C85R Exon 2  Exon 1  

TSH: 0.1 mU/L  
(Morales, 2004)  

F57Sfs62X  



A TSHβ variant with impaired immunoreactivity but intact 
biological activity and its clinical implications (Pappa T et al, Thyroid 2015) 



CASE 4: MD, male (Bonomi et al, NEJM 2009) 

Å born from normal pregnancy and full term delivery 

Å no relevant diseases in his family; no consanguinity (parental origins 

from the same Alpine village) 

Å referred for growth delay and fatigue at age 10.9 years (height and 

weight 3rd centile); Bone age: 8.5 years 

Å Routine biochemistry was normal;  

Å TSH= 0.9 mU/L (0.4-4); FT4= 3.6 pg/mL (8-18); TT3 108 ng/dL (100-180);   

Å Thyroid AutoAb absent; No CPHDs 

   

TRH test: 

  

 

 CT skull: normal 

L-T4 therapy was started with rapid growth improvement, delayed puberty 

at 16 years, appropriate final height (178 cm), good school performance 

(high school and academic degree) 

Baseline 20ô 60ô 

TSH (mU/L) 0.6 0.9 0.8 

PRL (ng/mL) 3.0 3.0 6.0 



? 

TRHR gene  

mutation R17X 

pregnant 



TRH- R GENE MUTATIONS (398aa; Chr.8q23)  

Y 
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S V T N E E E L N Q 
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M 

R 

R17X 
Collu et al 1997 

Present report 

Del S115, I116, T117 

A118T 
Collu et al 1997 

Collu, R. et al. JCE&M 1997 



Homozygous R17X in the sister (Bonomi et al, NEJM 2009) 

Birth --- --- --- --- --- --- 
-Weight: 3.7 Kg (55th centile)  

-Length: 51 cm (50th centile) 

33 years 

At 30th 

week of 

gestation 

2.0 --- 0.5 2.0 6.8 --- 

-Height: 158 cm (target:164± 5cm) 

-1 previous child (breast feeding) 

-Hypothyroid manifestation 

questionnaire (1/12 positive) 

-L-T4 started (daily dose: 1.4 mg/kg 

b.w.)  

33 years 

60 days  

off  L-T4  

during 

lactation 

1.4 
no 

D 
0.6 2.1 26 

no 

D 

-BMI=24.8 Kg/m2;  

-IQ score (WAIS-R testing): 108 

(verbal 117, performance 109)  

-Hypothyroid manifestation 

questionnaire (10/12 positive) 

33 years 

On L-T4 
0.01 --- 1.7 2.9 --- --- --- 

TSH 

mU/L 

TRH 

test 

FT4 

pM 

FT3 

pM 

TRH 

test 

PRL 

ng/ml 

0.4- 

4.0 
0.9- 

1.7 

1.8- 

4.6 

Data in the sister at 1st visit 



during lactation 

TRHR gene  

mutation R17X 



TRHR GENE: R17X  
(Bonomi et al, NEJM 2009) 

3 yrs 

TSH 2.2 mU/L 

FT4 1.7 ng/dl 

2 months 
TSH 3.1 mU/L 

FT4 2.0 ng/dl 



CIRCADIAN RHYTHM in human TRHR ko 

analyzed by C. Dolci  

Highly significant (p<0.001)  

with acrophase at 09.11 and normal amplitude 

Cortisol 



Statistically significant (p<0.01) 

 with normal achrophase (at 00.49) and amplitude 

analyzed by C. Dolci  

PRL 

CIRCADIAN RHYTHM in human TRHR ko 



Statistically significant (p<0.01) 

with achrophase at 00.07, as in normal subjects,  

but with a reduced amplitude 

analyzed by C. Dolci  

TSH 

CIRCADIAN RHYTHM in human TRHR ko 
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Variations of thyroid parameters on/off L-T4 in the human 

TRHR ko Bonomi et al, NEJM 2009 

The bioactivity of TSH  

secreted  

in the absence of  

TRH action is not  

completely impaired 



+ 

- 

- 

TRH  

T3   T4  

TSH  

+ 
Hypothalamus 

Pituitary 

Thyroid 

Bonomi M, Busnelli M, Beck-Peccoz P, Costanzo D, Antonica F, Dolci C, 

Pilotta A, Buzi F, Persani L  

360: 371-4, 2009 



1. No association with obvious cognitive or 

neurological defects 

2. Thyroid stimulation was not overtly impaired in 

the absence of TRH action at birth and during 

infancy (Í TSHb mutations), when an increased 

thyroid activity should promote the adaptation 

to extra-uterine conditions and development 

3. Rhythmic pituitary secretions were conserved 

4. TRH action is not required for breast and 

pituitary development in humans, nor for TSHb 

or PRL gene  expression 

A Family with Complete Resistance to TRH Action 

Bonomi et al, NEJM 2009  





A) Dutch family 
(neonatal screening ) 

B) UK family 
(post-natal diagnosis for prolonged jaundice) 

WHOLE EXOME 
SEQUENCING of  X 

CHROMOSOME 

FILTERING 
Common variants 
 in the 2 probands 

c.2137_2163del (p.Ala713_Lys721del) 

c.2931G>A (p.Trp977X) 

Sun et al, Nature Genetics 2012 

 



Hemizygous IGSF1 variants 
V co-segregate with CeH phenotype in families 

V affect conserved residues 
V Not previously reported 

Famiglia C Famiglia D Famiglia E Famiglia F Famiglia G 

Famiglia H 
Famiglia I 

Famiglia J  
DBA 

Famiglia K 
 MM 

Sun et al, Nature Genetics 2012 

 



Mutazione Prov Età ICI PRL-D GH –D MO 

A-III.11  

Ala713_Lys721 del 

NL  3 sett  + + 

A-III.7  NL  7.3 aa  + + + + 

A-II.4  NL  51.5 aa  + + 

A-I.4  NL  74 aa  + 

B-III.7  

Trp977X 

UK  4 sett  + + + 

B-III.8  UK  7 sett   ++ + 

B-II.11  UK  43.3 aa  + + + 

B-I.4  UK  65.5 aa  + + 

C-III.1  Glu750LysfsX28 NL  3 sett  + + 

D-III.1  

Glu750LysfsX28 

NL  3 sett  ++ + + 

D-III.2  NL  1 sett  + + + 

D-I.1  NL  61 aa  + + 

E-IV.1  
126kb deletion 

NL  2 sett  + + + 

E-IV.2  NL  2.5 sett  + + 

F-IV.1  

328kb deletion 

NL  3 sett  + + 

F-IV.2  NL  3 sett  + + + 

F-II.8  NL  57.5 aa  + + 

G-III.1  

Ser863Phe 

NL  5 sett  + + + 

G-III.3  NL  2.5 sett  + + + 

G-I.1  NL  63 aa  + + 

H-III.4  
Cys947Arg 

NL  6.5 aa  + + + 

H-III.5  NL  3 sett  + + + + 

I-III.2  Trp1173X NL  14.1 aa  + + + + 

J-II.1  Glu1200fsX3 IT  3 sett  + + + 

K-II.3  Ser770Asn IT  10.6 aa  + + + + 

Sun et al, Nature Genetics 2012 





Cellule HEK293 trasfettate con 100 ng di DNA; espressione analizzata in IF con 
anticorpo anti-IGSF1, controcolorazione con DAPI 

Sun et al, Nature Genetics 2012 

 



Cellule HEK293  trasfettate con 200 ng di DNA; deglicosilazione con PNGaseF (P) o EndoH (E) 

Sun et al, Nature Genetics 2012 

Immature and truncated forms 
Pattern of glycosylation suggests ER retention 

b 

 



Sun et al, Nature Genetics 2012 

 

IGSF1 IHC in mice (E18.5)  

WT  

KO-mice  

HPT axis evaluation consistent with 
CeH 



IGSF1 ISH transcript 

detection 

IGSF1 and pituitary 

hormone co-
localization 

Sun et al, Nature Genetics 2012 



Sun et al, Nature Genetics 2012 

 



Sun et al, Nature Genetics 2012 

 



Maschi  
(affected hemizygotes) 

Femmine  
(heterozygotes) 

n 24 18 

CeH 100% 33% 

PRL defect 67% 11% 

Transient partial GH 
defect 

13% None 

Macrorchidism 100% in adults ---- 

↑BMI 63% 61% 

↑fat mass 89% 69% 

Metabolic syndrome 4/5 pts >55 years 3/18 cases 



Å IGSF1 defects allowed the identification of a new X-

linked syndrome (CeH + macrorchidism + variable 

pituitary defects) 

 

Å IGSF1 represents a novel element whose function is still 

unknown but relevant in HPT axis (and in pituitary 

function) 

 

Å The whole of these data suggest that genetic CeH may 

be more frequent than previously thought 

 



• Central Hypothyroidism since 6 years after 

removal of GH-secreting adenoma, she is on 

replacement therapy with l-T4 1.0 mg/Kg/day 

• At the follow-up visit she complains headache, 

fatigue and weight gain  

Case 21: Chiara, women 65 years (1)  

• TSH 0,7 mU/L (0,4-4,0), FT4 10,4 pM (9-20), FT3 6,0 
pM (4-8) 
• The endocrinologist confirms the treatment 
because all parameters were in the normal range 

•6 months later, the symptoms were still present 

and Chiara asks the advice of another consultant  



•The new consultant tells her that her symptoms 

may probably be due to an insufficient L-T4 

replacement and suggests to increase the dose 

up to 1.4 mg/kg/day, which was followed by the 

remission of her symptoms and the loss of 5 kg  

• 3 months after: TSH 0,1 mU/L (0,4-4), FT4 16,5 pM 

(9-20), FT3 6,5 pM (4-8)  
 

Case 21: Chiara, women 65 years (2)  

• Chiara then has a consultation with the original 

endocrinologist who was following her since the 

removal of the pituitary tumor, but he suggests to 

decrease LT4 dose because the TSH is suppressed 

• After the recurrence of headaches and fatigue 

and weight gain (+4 kg), Chiara decides to 

change definitively her endocrinologist! 



Serum TSH is rapidly suppressed on low L-T4 doses 

 in central hypothyroidism 

Ferretti et al, JCEM 1999 
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FT4 pmol/L TSH mU/L 

¢0.3 

>0.3 

¢9.0 

>9.0 

On L-T4 50 mg/day since 15 days 



Shimon et al, Thyroid 2002 

65% 

hypothyroid 

50% 

22% 
9% 

Retrospective study of 41 CH patients on L-T4 



Iverson JF, Mariash CN.  

Optimal free thyroxine levels for thyroid hormone 

replacement in hypothyroidism.  

Endocr Pract. 14:550-5, 2008 

Primary 

Hypo 

(n=58) 

Central 

Hypo (n=23) 

Euthyroid 

(n=78) 

 

p 

TSH 

mU/L 
1.6 ±  1.2 ----- 1.7 ±  0.8a ans 

FT4 

ng/dl 
1.36 ±  0.2 1.31 ±  0.2 1.1 ±  0.15a 

a<0.0001 vs 

PH or CeH 

…. freeT4 should be kept in the mid/upper part of 

the normal range for optimal replacement in 

patients with Central Hypothyroidism. 
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Range of L -T4 daily dose as mg/kg b.w.  

33%  

42%  

25%  55%  

36%  

9%  

Central Hypothyroidism 

Ferretti et al, JCEM 1999 



(3-6 mg/kg/day) (6-12 mg/kg/day) 

Porretti et al, JCEM 2002 



rhGH treatment and central hypothyroidism 
Porretti et al, JCEM 2002 

• 8 out of 17 (47%) euthyroid patients … 

• 9 out of 49 (18%) patients with CH on adequate 

L-T4 at baseline … 

• 26% of 66 patients… 

• …… worsened their thyroid function 



Isolated GHD 

Multiple PHD 

Off 

On 

rhGH 

Giavoli et al, 

Clin Endo 2003 



Long term effects of rhGH in 49 adults on thyroid function 

Losa M et al, 
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• This boy presented at 13.4 yrs for short stature 

• The parents reported regular exercise and feeding, and a 

deceleration of growth since some years in the absence 

of other relevant diseases or events 

• Weight 37.3 kg, Height 144 cm (6°  centile; SDS -1.7), 
Target height 177 cm (SDS -2.0), Tanner Ph2G2/3 (testes 

8-10 ml), Growth Velocity SDS -2.1 

• Bone age: -18 months 

• LH 0.4 U/L, FSH 2.8 U/L, Te 2.3 nM, TSH 1.08 mU/L, FT4 12.9 

pM, FT3 5.7 pM, IGF1 214 µg/L, PRL 1.7 µg/L; ACTH 12 ng/L; 

cortisol 9.4 µg/dl 

• Arginine test: GH peak= 4.5 µg/L 

• Insulin test: BG nadir= 28 mg/dl; GH peak= 6.1 µg/L; PRL 

peak= 3.8 µg/L; ACTH peak= 97 ng/L; cortisol peak= 21 

µg/dL 

• TRH test: TSH peak= 17.1 mU/L at +15’; PRL peak= 5.5 µg/L 

PM case 



Alexopoulou et al, 2004 



1. Start therapy only after exclusion of adrenal insufficiency, or give 

a prophylactic steroid treatment in cases at risk 

2. Establish the LT4 daily dose  based on age, sex and co-

morbidities (e.g., concomitant heart disease) (range: 1.2-1.7 or 

10-15 µg/kg b.w. in adults or neonates, respectively)  

3. Keep the levels of circulating FT4 in the central part of the 

laboratory reference values, provided that blood for FT4 

measurement is obtained before ingestion of the daily dose, and 

check regularly the clinical conditions of the patient  
4. Increase the daily LT4 dose by 0.1-0.15 ɛg/kg bw and/or reassess 

TSH and FT4, when rhGH or oestrogen replacement is introduced 

in a patient with CPHDs 

5. Reassess TSH and FT4 whenever additional treatment of other 

pituitary defects is introduced or withdrawn 
6. Suspect undertreatment when TSH levels are >0.5 mU/L, or FT4 is 

below the lower tertile of normal range 

7. Suspect overtreatment when FT4 (and/or FT3) values are above 

the upper tertile of normal range 

Recommendations for an adequate LT4 replacement 

in Central Hypothyroidism 

Persani L, JCEM 2012  



Thank you! 


