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tests (LDT, SDT and ITT) were also comparable in 
the two groups (Table 1). There were no significant 
differences in the peak (Table 2) and AUC (Table 3) 
cortisol responses during LDT, SDT and ITT between 
the controls and the patients with AS.

Table 3. The AUC (area under the curve) values of cortisol during 
an insulin tolerance test (nmol/lx120 min), low and standard-dose 
ACTH tests (nmol/lx60 min) in the two groups.

Test AS (n=13) Controls (n=8) P value

Low-dose  
ACTH test

49789±15427 43816±12064 0.444

Standard-dose 
ACTH test

5039±10574 54110±8797 0.315

Insulin  
tolerance test

71414±20461 72037±25943 0.930

AS; Ankylosing spondylitis. Results are expressed as mean  
S.D.

Table 1. Basal cortisol (nmol/l) levels in patients and controls.

Basal cortisol levels  
at zero time of

AS
(n=13)

Controls
(n=8)

P value

LDT 556±204 572±199 0.770

SDT 524±169 520±182 0.885

ITT 418±232 424±194 0.717

Average value of basal 
cortisol levels

499±134 505±165 0.940

AS; Ankylosing spondylitis, LDT; Low-dose ACTH test, SDT; 
Standard-dose ACTH test, ITT; Insulin tolerance test
Results are expressed as mean  S.D.

Table 2. Peak cortisol (nmol/l) responses to insulin tolerance test, 
low and standard-dose ACTH tests in patients with ankylosing 
spondylitis and controls.

Test
AS (n=13)

Peak cortisol level
Controls (n=8)

Peak cortisol level
P 

value

Low-dose  
ACTH test

1025±339 844±236 0.199

Standard-dose 
ACTH test

1082±243 1120±131 0.850

Insulin  
tolerance test

834±256 820±239 0.843

AS; Ankylosing spondylitis. Results are expressed as mean  
S.D.

Discussion 

The proinflammatory cytokines, notably inter-
leukin-1 (IL-1), interleukin-6 (IL-6) and tumor necrosis 
factor-alpha (TNF-), may increase ACTH secretion 
either directly or by augmenting the effect of cortico-
trophin-releasing factor.3,6 Ankylosing spondylitis is a 
chronic, progressive rheumatic disorder of unknown 
etiology characterized by an inflammation leading to 
bone fusion of the vertebral joints. Cytokines, espe-
cially IL-1, IL-6, interleukin 8 (IL-8) and TNF-, are 
mediators of the inflammatory process of rheumatoid 
arthritis and are associated with disease activity.3,6 A 
relationship has also been shown between disease 
activity in AS and IL-6, soluble interleukin 2 (IL-2) 
receptors and TNF-.7,8 Endogenous glucocorticoids 
produced by the adrenal glands, under the control of 
the hypothalamus and pituitary, have an important 
role in the control of inflammation. It is now clear that 
the presence of inflammation, through the release of 
cytokines, constitutes a direct stimulus to the activity 
of the hypothalamus and pituitary, resulting in the 
production of adrenal glucocorticoids under the in-
fluence of ACTH. As glucocorticoids inhibit several 
components of the immune-inflammatory response, 
including the production of cytokines, a classical 
negative feedback control loop ensues.9,10 Several 
studies have shown an altered HPA axis activity in 
inflammatory rheumatic diseases such as rheumatoid 
arthritis11,12 and polymyalgia rheumatica.12-14 It is well 
known that the frequency and severity of AS show a 
male preponderance.1,2 Due to this gender imbalance, 
most studies have focused on sex hormones,15 while 
pituitary hormones have not generally been measured. 
Straub et al16 reviewed the literature, including studies 
performed between 1992 and 2000 regarding AS, and 
concluded that deficiency in the secretion or produc-
tion of adrenal, gonadal and pituitary hormones could 
not be demonstrated. Basal cortisol and the major 
adrenal androgen dehydroepiandrosterone sulphate 
(DHEAS) were found to be normal in AS.17,18 To our 
knowledge, there is only one study in which HPA axis 
activity was assessed by dynamic test.19 Imrich et al 
found no differences in basal cortisol, ACTH, DH-
EAS and 17-hydroxyprogesterone levels, and ACTH 
and cortisol responses to ITT between 17 patients 
with AS and 11 healthy controls. In the AS group, 
they found higher IL-6 and TNF compared to the 
controls. Normal HPA axis activity in AS has been 




