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adrenal and GH) and two female patients had all four 
pituitary axes affected. Thirty-nine patients (42%) 
had a single abnormal axis (13 adrenal, 2 thyroid, 4 
gonadal and 20 GH; Figure 2). None of the subjects 
had been treated with desmopressin or exhibited 
symptomatic polyuria.

Clinical characteristics of patients with normal 
pituitary function (NPF), those with isolated pituitary 
hormone abnormality (IPHA) and those with mul-
tiple pituitary hormone abnormalities (MPHA) are 
presented in Table 1. Patients with MPHA and IPHA 
had increased incidence of cerebral VS compared 
with those with normal pituitary function (p<0.001). 
Patients with IPHA had a lower GOS compared with 
patients with normal pituitary function (p=0.020).

Somatotropic axis

IGF-I levels were below normal values for age- 
and sex-matched healthy subjects in 27 SAH patients 
(29.0%), indicating the need for GH provocative test-
ing to confirm the diagnosis of GHD. In 20 patients 
GHD was an isolated pituitary hormone abnormality 
(IPHA; Figure 2), and in seven low IGF-I levels were 
combined with other pituitary hormone abnormali-

Arterial hypertension at the time of hemorrhage was 
diagnosed in 49 (52.7%) patients, most frequently in 
postmenopausal women. Five patients were diabetic 
at the time of acute hemorrhage and 57 (61.3%) were 
active smokers.

Results of hormonal evaluation

The prevalence of neuroendocrine dysfunction 
in SAH patients is presented in Figures 1 and 2. 
Overall, 47 patients (50.5%) had no abnormalities. 
Seven patients (7.5%) had multiple pituitary hor-
monal deficiencies (Figure 1): Four patients (4.3%) 
had dual abnormalities (GH and adrenal axis), one 
female patient had three abnormal axes (gonadal, 

Figure 1. Prevalence of normal pituitary function (NPF; n=47, 
50.5%), isolated pituitary hormone abnormality (IPHA; n=39, 
42%) or loss of two, three and four pituitary axes (n=7, 7.5%) 
in patients tested more than one year after aneurysmal SAH.

Figure 2. Distribution of single pituitary deficit in 39 patients 
(42% of all SAH patients) tested more than one year after an-
eurysmal SAH.

Table 1. Clinical characteristics of patients with normal pituitary 
function (NPF), those with isolated pituitary hormone abnormality 
(IPHA) and those with multiple pituitary hormone abnormalities 
(MPHA)

NPF IPHA MPHA

N 47 39 7

Sex (male/female) 17/30 11/28 2/5 

Age (years) 49.3±1.4 45.5±1.7 54.8±1.7 d

BMI (kg/m2) 23.9±0.6 25.6±0.7b 25.5±2.3 b

Time since SAH (yrs) 1.9±0.2 1.7±0.2 1.8±0.4 

Vasospasm (yes/no) 2/45 13/26a 3/4 a

Hydrocephalus (yes/no) 2/45 5/34 2/5 

Epilepsy (yes/no) 4/43 0/39 0/7

GOS score 4.7±0.1 4.4±0.1c 4.6±0.2 

Hypertension (yes/no) 24/23 23/16 2/5

Diabetes mellitus (yes/no) 4/43 1/38 0/7

Smoking (yes/no) 29/18 25/14 3/4

ap <0.001 IPHA and MPHA vs. patients with NPF; bp <0.05 IPHA 
and MPHA vs. patients with NPF; cp <0.05 IPHA vs. patients 
with NPF; dp <0.05 MPHA vs. IPHA Descriptive statistics for 
continuous variables are presented as mean value  SE.




