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A glucagon test was carried out following the 
intramuscular administration of glucagon (1 mg). 
Blood samples were obtained prior to and every 
30 minutes for 3 hours for measurement of cortisol 
and GH. Adrenal function was also investigated by 
measuring cortisol levels prior to and 30 and 60 min 
following intravenous administration of tetracos-
actrin (synthetic ACTH, 250μg). GH and cortisol 
were determined by immunoradiometric assay (kit 
from CIS Bio-International, Gif-sur-Yvette, France) 
and the chemiluminescence immunoassay (Nichols 
Advantage, Nichols Institute Diagnostics, San Juan 
Capistrano, CA, USA).

Genomic analysis of the PROP-1 gene

DNA was extracted from peripheral blood leuco-
cytes employing the Maxwell 16 Instrument AS2000, 
automated purification system (Promega Corporation, 
Madison, USA). Exons 2 and 3 and their flanking 
intronic sequences of the PROP-1 gene were PCR 
amplified and directly sequenced in the forward and 
reverse direction on an automated sequencer (ABI 
3100 Avant, Applied Biosystems). PCR conditions 
and primers used for amplification and sequencing 
have been previously described.19

Results and clinical course

Laboratory data are shown in Tables 1 and 2. 
Serum levels of FT4 and T3 were very low with inap-
propriately normal levels of TSH, indicating central 
hypothyroidism and a possible additional cause for 
our patient’s hyperlipidaemia. Creatinine kinase (CK) 
value was high, and 25-hydroxycholecalciferol levels 
(25OHD3) were low. 

FSH and LH values were low despite the patient’s 
menopausal age. PRL levels were low and plasma 
ACTH level was at the lower limit of the normal 
range [8.9 pg/ml (NV: 7-52pg/ml)]. Peak growth 
hormone and cortisol values during glucagon test 
were <0.05ng/ml (NV ≥10ng/ml) and 11.6μg/dl (NV 
≥18μg/dl), respectively. Plasma cortisol at 08.00 was 
low and 60 min post Synacthen was 16.2 μg/dl (NV 
≥18 μg/dl). These results showed inadequate response 
of cortisol secretion to the administration of either 
glucagon or synthetic ACTH. Although the insulin 
tolerance test (ITT) is the most powerful test to 
evaluate the hypothalamic-pituitary-adrenal (HPA) 

axis, it was not performed as the patient did not give 
her consent. 

Sequencing of exons 2 and 3 of the PROP-1 gene 
revealed that the patient was homozygote for the 
previously described exon 2 mutation, p.R73H,15 
thus clarifying the aetiology of the patient’s CPHD. 
Replacement therapy with hydrocortisone (10 mg 
am, 5 mg pm) was initiated followed by replacement 
therapy with L-thyroxine (50 μg/day) and 25OHD3 

(1200 units/day). Her hypolipidaemic treatment was 
discontinued and lipid levels decreased (Total cho-
lesterol: 173 mg/dl, high density lipoprotein (HDL): 
43, triglycerides (TGL): 142 mg/dl). Under thyroxine 
treatment, circulating concentrations of FT4 and 
T3 stayed within the normal range [FT4 1.04 ng/dl 
(NV: 0.7-1.85 ng/dl) and T3 1.01 ng/ml (NV: 0.5-1.4 
ng/ml)]. She has been doing well and feeling more 

Table 1. Laboratory findings upon admission of patient1

Patient Normal range

Fasting glucose, mg/dl 75 50-110

Urea, mg/dl 48 11-54

Creatinine, mg/dl 0.8 0.6-1.2

Sodium, mEq/l 136 135-153

Potassium, mEq/l 5.23 3.5-5.3

AST, IU/l 61 10-35

ALT, IU/l 31 10-35

γGT, IU/l 35 6-32

ALP, IU/l 59 30-125

Calcium, mg/dl 10 8.2-10.6

Phosphate, mg/dl 4.2 2.5-5

Total protein, mg/dl 8.1 6-8.4

Albumin, mg/dl 4.8 3.4-5

Total cholesterol, mg/dl 248 110-200

HDL-cholesterol, mg/dl 57 35-70

LDL-cholesterol, mg/dl 154 <130

Triglycerides, mg/dl 185 40-175

CK, IU/l 495 25-160 

LDH, IU/l 446 115-230
1All values refer to serum concentrations.
AST: aspartate aminotransferase; ALT: alanine aminotrans-
ferase; γGT: gamma-glutamyl transpeptidase; ALP: alkaline 
phosphatase; HDL: high density lipoprotein; LDL: low density 
lipoprotein; TGL: triglycerides; CK: creatinine kinase; LDH: 
lactate dehydrogenase.




