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SUMMARY 

Background: Dosage of T4 in central hypothyroidism is primarily guided by serum free T4 level 
(fT4). However, the optimum fT4 range is ill-defined, and subtle hypothyroidism might be missed 
using this approach. 
 

Objectives: Aim was to investigate the effects of a body weight-adapted T4 treatment, alone or in 
combination with T3, on metabolism, well-being, and cognitive function in comparison to a regimen 
leading to normal serum free T4. 
 
Design: Placebo-controlled, double-blind with crossover trial. 
 
Patients: A total of 29 patients (age 52 ± 2 yr; females/males: 8/21) with hypopituitarism, including 
TSH deficiency, participated in the study. 
 

Interventions: Three regimens were compared (5 weeks each): "EMPIRICAL-T4," empirical T4 
dosage (1 ± 0.05 µg/kg b.w.) leading to normal free T4; BW-ADAPTED-T4 (1.6 µg/kg b.w. T4); and 
"BW-ADAPTED-T3/T4," b.w.-adapted combination of T3 and T4 with a ratio of 1:10. 
 
Results: BW-ADAPTED-T4 administration increased mean fT4 concentrations to the upper limit of 
the normal range (peak levels). Compared with EMPIRICAL-T4, BW-ADAPTED-T4 treatment 
resulted in a lower body mass index (29.0 ± 0.7 vs. 29.5 ± 0.7 kg/m2; P < 0.03), lower total cholesterol 
(198 ± 9 vs. 226 ± 7 mg/dl; P < 0.01), and lower LDL-cholesterol (116 ± 5 vs. 135 ± 7 mg/dl; P < 
0.01). BW-ADAPTED-T3/T4 treatment was associated with additional beneficial effects on ankle 
reflex time and working memory but resulted in supra-physiological free T3 levels. 
 
Conclusions: Using a dose of 1.6 µg/kg b.w. improved markers commonly associated with central 
hypothyroidism. This suggests that T4 dosage based on b.w. and aiming at free T4 in the upper 
reference range is superior to titration of T4 aiming at middle normal free T4 concentrations in those 
patients.  
   
 
COMMENT
In the replacement therapy of patients with 
hypopituitarism, there is a need to adjust – 
as physiologically as possible – the daily 
intake of hydrocortisone, sex hormones, 
growth hormone, and L-thyroxine (T4). 
In central hypothyroidism (CH), adequate 
T4  administration  remains  challenging  
 

because T4 doses cannot be titrated based 
on endogenous serum TSH levels. 
The question is therefore to know whether 
T4 doses should be titrated to maintain 
serum free T4 in the middle part of the 
reference range or, alternatively, in the 
upper part of this range. Both attitudes 
have been suggested by clinical studies, 
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but the issue remains controversial and is 
important to ensure the best possible 
quality of life in such patients. An 
additional difficulty stems from the notion 
that GH deficiency (frequently present in 
patients with CH) may impair peripheral 
conversion of T4  T3, thereby masking 
the lack of an adequate T4 dosage. 
Conversely, higher free T4 concentrations 
may be needed in patients with partial GH 
deficiency to achieve tissue euthyroidism.  
In the present study, the authors carried out 
a prospective, randomised and double-
blind trial, with cross-over in a series of 29 
patients with hypopituitarism. They 
compared a higher T4 dose to a 
combination of ‘T4 + T3’, and finally to a 
more usual T4 treatment dose. The results 
indicated that a ‘body-weight-adapted-T4’ 

daily dose (~1.6 µg/kg) improved lipid 
parameters, muscle enzymes, and clinical 
signs and symptoms of hypothyroidism, 
compared with the empirical-T4 dosage 
(~1 µg/kg). It should however be 
mentioned that the ‘b.w.-adapted T4’ 
treatment yielded a more intense serum 
TSH lowering (<0.1 µU/ml) when 
measured two hours after the medication 
although, obviously, the merit of TSH 
measurements in this clinical setting is 
disputable. Finally concerning the 
association of ‘T3 + T4’ (1.44 µg/kg of T4 
& 0.16 µg/kg of T3, i.e. a T3/T4 ratio of 
1:10), this had beneficial effects on muscle 
function and working memory, but at the 
expense of supra-physiological free T3 
levels, thus indicating hyperthyroidism.   
 (Daniel Glinoer, M.D.; Ph.D.) 

 
 
  
See Table below (In the Zulewski score, a value above 5 indicates hypothyroidism and 
a value less than 3 euthyroidism) 
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