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Abstract Both adult-onset growth hormone deficiency and autoimmune polyglandular 
syndrome are more frequent clinical entities than previously thought. In light 
of research carried out in recent years, it seems that growth hormone deficiency 
may be associated with proinflammatory state. This study describes a unique 
case of adult-onset growth hormone deficiency secondary to a traumatic brain 
injury in a young man, which was followed by the development of autoimmune 
polyglandular syndrome type 3. We discuss diagnostic and treatment dilemmas 
associated with discovering and management of both disorders in this patient. We 
conclude that in predisposed individuals growth hormone deficiency may lead to 
the development of autoimmune disorders of endocrine glands and/or exacerbate 
their clinical course.

INTRODUCTION

Autoimmune polyglandular syndromes (APS) 
are clinical entities characterised by the associa-
tion of two or more organ-specific autoimmune 
endocrine disorders and nonendocrine autoim-
munopathies (Michels & Gottlieb 2010; Betterle & 
Zanchetta 2003). In light of research carried out in 
recent years, the real frequency of their occurrence 
is much higher than previously thought (Michels 
& Gottlieb 2010). Based on the clinical manifes-
tation, they may be classified as one of four dif-
ferent types (Betterle & Zanchetta 2003). Growth 
hormone deficiency (GHD) in adults has only 
recently been recognised as a clinically important 
syndrome which is associated with increased mor-
bidity and probably also with increased mortality 
(van Aken & Lamberts 2005; Toogood and Stew-
art 2008). Its presence leads to many unfavourable 
changes in body composition (increased fat mass 
and decreased lean mass), lipid metabolism, car-

diovascular disorders, and may worsen quality of 
life. In many patients the disease may be either 
asymptomatic or present with relatively moderate 
subjective symptoms (van Aken & Lamberts 2005; 
Toogood and Stewart 2008).

CASE REPORT

To the best of our knowledge, so far, only few 
studies have reported cases of the coexistence of 
GHD with APS type 1 (Bensing et al. 2007; Fran-
zese et al. 1999, 2 (Papathanasiou et al. 2007) and 
3 (Quintos et al. 2010). We report here a case of 
a man who developed APS type 3, defined as the 
combination of autoimmune thyroid disease with 
the exception of Addison’s disease (Betterle & 
Zanchetta 2003), several months after the devel-
opment of adult-onset GHD. At the age of 28, 
our male patient was involved in a car accident, 
the consequences of which were multiple trau-
mas, including traumatic brain injury. Shortly 
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afterwards he noticed a decrease in muscle strength 
and mass, changes in body composition (visceral fat 
deposits), fatigue, lack of energy, emotional liability 
and impaired quality of life, suggesting hypopituita-
rism. Laboratory findings showed undetectable plasma 
levels of GH. The GH responses in the insulin toler-
ance test (2.2 μg/L) and after combined administration 
of glucagon and propanolol (2.9 μg/L) were blunted, 
which were accompanied by low plasma levels of insu-
lin growth factor 1 (68 ng/mL) and insulin growth 
factor binding protein 3 (2.54 μg/mL) ( reference range 
for insulin growth factor 1 and insulin growth factor 
binding protein 3 in men between the ages of 21 and 
30: 114–350 ng/mL and 3.4–7.2 μg/mL, respectively). 
Levels of FSH (6.2 U/L), LH (5.7 U/L), prolactin 
(12.3 μg/L) and TSH (1.56 mU/L) were within the refer-
ence range. The TSH response to TRH administration 
was normal (an increase by 15.2 mU/L). A magnetic 
resonance imaging showed no abnormalities. Trans-
glutaminase antibodies were then negative. Because 
GHD in adults in our country are not covered by public 
medical insurance, the patient was not prescribed with 
recombinant human GH replacement therapy and 
received only symptomatic treatment. Eight months 
later, he was admitted to our clinic because of weight 
loss (11 kg in 4 month) despite increased appetite, 
hyperactivity, heat intolerance, irritability and tachy-
cardia. Laboratory examination revealed evidence of 
overt hyperthyroidism (TSH – 0.001 mU/L, reference 
values: 0.4–4.5 mU/L; free thyroxine – 2.20 ng/mL, ref-
erence values: 0.90–1.7 ng/dL; free triiodothyronine – 
8.85 pg/mL, reference values: 2.70–5.30 pg/mL), which 
was secondary to Graves’ disease (thyrotropin receptor 
antibodies – 21.2 U/L, reference values <1.0 U/L; dif-
fused thyroid hypoechogenecity on sonography) and 
therefore, the patient started methimazole treatment 
(40 mg daily). Two months later he was again admitted 
to hospital. Although most of his symptoms resolved, 
he continued to lose weight, as well as developed poly-
dipsia (oral fluid intake: 10 L) and poliuria (24-h uri-
nary output: 8 L). Laboratory investigation revealed 
that he had severe hyperglycemia (fasting plasma glu-
cose – 402 mg/dL; glycated hemoglobin: 14.1%). He 
was found to have positive circulating autoantibodies 
to islet autoantigens, glutamic acid decarboxylase and 
tyrosine phosphatase (ICA512/IA-2), as well as low 
fasting C-peptide levels (0.2 ng/mL, reference range: 
0.6–2.9 ng/mL), which increased only slightly after 
intravenous administration of 1 mg glucagon. Thus, a 
diagnosis of type 1 diabetes was made and the patient 
started intensive insulin therapy. Because the index 
patient met the criteria of APS, he was assessed for 
the presence of other autoimmunities. His family his-
tory was for autoimmune disorders was unremarkable. 
Normal morning plasma ACTH levels (42 pg/mL), 
morning plasma cortisol (7.1 μg/dL) and a normal peak 
cortisol level in a 250 μg cosyntropin stimulation test 
(20.2 μg/dL), plasma renin activity (2.2 ng/mL/hr) and 

plasma aldosterone levels (59 pg/mL) within the refer-
ence range, as well as the lack of 21-hydroxylase and 
17α-hydroxylase antibodies ruled out the presence of 
adrenal insufficiency. However, anti-transglutaminase 
antibodies were positive. HLA typing showed that the 
presence of the DRB1*04:DQA1*03:03-DQB1*04:01 
haplotype. Presently, four years later, his thyroid func-
tion and diabetes are effectively controlled. After radio-
iodine therapy for Graves’ disease he requires treatment 
with L-thyroxine and because of diabetes he receives 
intensive insulin therapy.

Our study is the first which shows that adult-onset 
GHD may predispose to the development of APS. 
Because individuals with GHD have increased plasma 
levels of interleukin 6 (Leonsson et al. 2003), whereas 
treatment with recombinant human GH results in 
a decrease in circulating levels of interleukin-6 and 
C-reactive protein (Sesmilo et al. 2000), the develop-
ment of APS in this subject might have been second-
ary to the proinflammatory state associated with the 
impaired production of GH.

GHD is a disease with a prevalence in the general 
population of around 4 in 10 000 (Toogood & Stewart 
2008). Taking into account that APS, in its overt and 
subclinical form, seems to occur much more frequently 
than previously estimated but, because of physicians’ 
inadequate knowledge about its existence, is rarely 
diagnosed, a simple coincidence of both clinical enti-
ties in the same patient, cannot be totally ruled out. 
Some findings seem to contradict this explanation, 
making it very unlikely. Both Graves disease and type 1 
diabetes developed only several months after establish-
ing the diagnosis of GHD, and appeared almost in the 
same time. What’s more, although anti-transgluminase 
antibodies were absent just after the traumatic event, 
10 months later they were found in the plasma of our 
patient. Finally, taking into account sex (autoimmune 
disorders occur mainly in women) and no previous 
autoimmune disorders in his family, our patient seemed 
to be at a low risk for APS. 

Because the index patient is only one of very few 
subjects with concomitant presence of GHD and APS, 
and one of two diagnosed with APS type 3, it should be 
assumed that the impaired release of GH induces the 
development of APS only in selected groups of patients 
with a susceptible genetic profile. This was the case 
in the index patient having DRB1*04:DQA1*03:03-
DQB1*04:01 haplotype, which is associated with the 
increased risk of the development of APS type 3. 

GHD was the only pituitary abnormality found 
in the index subject. Therefore, although prolactin 
exhibits a complex proinflammatory action (Orbach 
& Shoenfeld 2007), while glucocorticoids produce 
multidirectional anti-inflammatory effects (Gessi et al. 
2010), the development of APS cannot be attributed to 
an impaired secretion of any other pituitary hormone, 
particularly to hyperprolactinemia and secondary adre-
nal insufficiency. 
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CONCLUSION

To sum up, GHD may lead to the development of auto-
immune disorders of endocrine glands and/or exacer-
bate their clinical course. This situation probably takes 
place in patients demonstrating a susceptible genetic 
background for autoimmune diseases.
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