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during pregnancy include an increase in serum Cor-
tisol, plasma ACTH and UFC levels, which further 
complicate the biochemical screening process for 
CS.9-11 Pregnancy dramatically affects the HPA axis 
and the endogenous secretion of cortisol and ACTH, 
and therefore the definitive diagnosis for CS cannot be 
based solely on those two parameters.12 Total and free 
serum cortisol concentrations have been reported to 
rise in parallel throughout gestation with total serum 
cortisol being 2- to 3-fold higher compared to non-
pregnant controls.12 However, the circadian rhythm of 
cortisol12 and ACTH13 secretion is preserved. Plasma 
ACTH levels during pregnancy reach maximal levels 
during labor and delivery.12 In a study by Carr et al 
the levels of serum ACTH increased almost 3-fold 
from the end of the first to the third trimester of preg-
nancy (23–59pg/ml measured by radioimmunoassay; 
5–13pmol/liter) in normal women.9 Compared with 
healthy non-pregnant women, the plasma ACTH 
levels in pregnancy have been reported as either 
low9 or high.37 The cause(s) for rising ACTH during 
pregnancy include placental synthesis and release 
of Corticotropin Releasing Hormone (CRH) and 
ACTH, pituitary desensitization to cortisol feedback 
or enhanced pituitary responses to corticotrophin-
releasing factors. The high levels of placental CRH 
in plasma during the latter half of pregnancy are 
the main cause of rising cortisol during pregnancy.13 
Lindsay et al have proposed that, during the second 
and third trimesters of gestation, UFC levels greater 
than 3 times the upper normal limit should be taken 
as a credible primary indication of CS.8 Ultrasound 

adrenal imaging and plasma ACTH levels should 
be considered as the primary diagnostic tools in the 
differential diagnosis of gestational CS.8 Night-time 
salivary Cortisol (NSC) has also been suggested as 
a useful first-line screening test for CS,14 but its ef-
ficacy has not yet been proven in pregnant women. 
Pituitary MRI with gadolinium enhancement should 
be obtained in all non-pregnant patients with ACTH-
dependent CS, as it provides a definitive diagnosis in 
most cases of pituitary adenomas.15 During pregnancy, 
however, the administration of gadolinium has not 
been proven to be safe and MRI is contraindicated, 
at least during the first trimester, due to the poten-
tial for teratogenicity.16 However, there have been 
many reports on the use of MRI during pregnancy 
for the management of other acute pathologies and 
no adverse effects were observed.17 Therefore, until 
imaging issues during pregnancy have been fully re-
solved, diagnosis of gestational CS is mainly dependent 
upon a high index of suspicion, clinical examination 
and relevant biochemical tests and ultrasonography 
of the adrenals. Abdominal CT and pituitary MRI 
should be performed as soon as possible post-labor 
to secure the diagnosis of CS and verify the existence 
of adrenal or pituitary gland pathologies.

CS in pregnancy is usually associated with an 
increased incidence of abortion, premature labor, 
gestational diabetes and glucose intolerance, cardiac 
failure, pulmonary edema, hypertension, myopathy, 
pre-eclampsia, poor wound healing and higher ma-
ternal and fetal morbidity rates.1,3,5,7,18,19 Viaordot 
et al reported two cases of pregnancy in patients 

Table 1. The patient’s pertinent data.

Biochemical Results

Morning serum 
cortisol (08:00) 

[nmol/l]

Evening serum 
cortisol (midnight) 

[nmol/l]

Plasma ACTH  
(08:00) [pmol/L]

Basal Free  
Urine Cortisol

[nmol/24h]

Leukocyte  
Count

Blood Glucose 
[mmol/L]

1st admission 860 
(normal: 138 - 690)

530 
(normal: 138 - 414)

2  
(normal: 2 - 11)

990 
(normal: 55 - 275)

15600 5.5 
(normal: 3.9 - 6.1)

Re-evaluation 3 
months post labor

758 728 2 785 11900 5.4

Re-evaluation post 
adrenalectomy

68 72 1 42 9900 4

Re-evaluation during 
the 2nd gestation

91 58 3.5 – 10300 4.5

Final re-evaluation 502 201 11 187 5400 4.2




