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treatment after complete resection and in recur-
rent, inoperable and/or metastatic ACC.2,3 Mitotane 
blocks adrenocortical steroid synthesis by inhibiting 
cholesterol side-chain cleavage (20, 22-desmolase) 
and 11β-hydroxylase.4 It also exerts a specific cyto-
toxic effect on adrenocortical cells and it is the only 
adrenal-specific agent used for the treatment of ACC 
as well as for other causes of Cushing’s syndrome.5 
Mitotane induces adrenal insufficiency, requiring 
hydrocortisone replacement therapy. For this reason, 
cortisol levels must be frequently monitored to assess 
therapy. One way to assess replacement therapy is to 
evaluate the patient’s quality of life (QoL), using a 
specific questionnaire, although QoL can be affected 
both by the oncological status and by concomitant 
chemotherapy. Moreover, sodium, potassium, ACTH, 
serum cortisol as well as urinary free cortisol (UFC)7 
can be measured. However, serum cortisol cannot be 
used to monitor treatment efficacy, since mitotane 
increases cortisol binding globulin (CBG), artificially 
raising total cortisol;8,9 plasma ACTH is a pulsatile 
indirect measure of circulating corticosteroids levels 
and may remain persistently suppressed in patients 
with ACC long-standing hypercortisolism. Moreover, 
mitotane leads to falsely elevated UFC values as it 
alters steroid clearance (increased catabolism).8 Sali-
vary cortisol (SC) is not affected by CBG alterations, 
and reflects the free serum cortisol and may enable 
a more accurate evaluation in monitoring steroid 
replacement therapy in patients on mitotane and, 
reflecting the free serum cortisol, may allow a more 
accurate evaluation in monitoring steroid replace-
ment therapy in patients on mitotane.10 A comparison 
between salivary and plasma cortisol in patients on 
mitotane was first performed by Daffora et al. who 
demonstrated a discrepancy between saliva and plasma 
cortisol using a RIA method (Radim, Rome, Italy), 
such a difference being considered to be due to the 

CBG elevation induced by mitotane.11

Several immunoassay methods have been pro-
posed to determine SC and various studies show a 
general overestimation of SC values measured by 
immunoassays compared with those measured by 
mass spectrometry.12-15 

The purpose of our study was to assess SC during 
the follow-up of patients treated with mitotane using 
two different methods: the electrochemiluminescence 
immunoassay (ECLIA), a widely employed method 
in the clinical laboratory, and high-performance liq-
uid chromatography (HPLC) coupled with tandem 
mass spectrometry (LC-MS/MS), considered as the 
reference method.

Subjects and Methodology

We retrospectively evaluated 80 salivary samples 
from 6 ACC patients (4 males and 2 females, mean 
age 48±12 yr) on hydrocortisone replacement therapy 
treated with mitotane for a mean time of 4±3 years, 
as well as from 2 patients affected by Addison disease 
(AD) on replacement treatment with hydrocortisone 
30 mg/day and fludrocortisone 0.1 mg/day, used as 
negative controls. At the moment of the analysis all pa-
tients on mitotane had mitotanemia levels between 14 
and 20 mg/l, within the therapeutic range (mean±SD 
16.7±1.7 mg/l). Saliva samples were collected every 2 
hours on the same day from 6:00 to 24:00 (Table 1). 
We also determined the salivary cortisol rhythm in 8 
healthy subjects (n=32 samples) at the following times: 
8:00-12:00 – 16:00-24:00. Saliva was collected with a 
commercially available device (Salivette, Sarstedt; 
cotton swab without preparation no.51.1534). Sali-
vary samples were centrifuged at 4°C for 10 min and 
stored at -80°C until assayed. Salivary cortisol was 
determined by LC-MS/MS with a modified version 

Table 1. Values of salivary cortisol (nmol/l) evaluated in 6 patients affected by ACC and in 2 patients affected by Addison disease (AD) 
determined at different times on the same day by LC-MS/MS vs an ECLIA method




