
•  Fallimento della chirurgia TS 

•  Prima di procedere alla surrenalectomia 
bilaterale 

•  Interlocutoria dopo radioterapia 

•  ACTH ectopico ad origine sconosciuta 

•  Neoplasie metastatiche ACTH secernenti 

•  Preparazione all’intervento chirurgico 

•  Comorbidità che non permettono approccio 
chirurgico 





currently available diagnostic tests mean that screening and

early identification of patients with Cushing’s disease
remains complex. Thus, simpler, more accurate diagnostic

tests are required to optimize differential diagnosis. Some

promising recent developments include the use of com-
bined quantification of UFC/cortisone and detection of

synthetic glucocorticoids [105]. Steroid treatment has been

reported as a cause of Cushing’s syndrome in some cases
[67], and thus the use of a liquid chromatography-tandem

mass spectrometry method to detect commonly prescribed
steroid drugs simultaneously with measurement of 24-h

UFC and cortisone could assist in the accurate diagnosis of

Cushing’s disease [106, 107]. As discussed above, the use
of salivary cortisol tests offers advantages over the 24-h

UFC test, and successful methods for automating analysis

of salivary cortisol levels have recently been reported,
increasing the clinical utility of this diagnostic test [108,

109].

The recent introduction of pasireotide has expanded the
range of therapeutic options available for the management

of patients with Cushing’s disease, allowing lowering of

ACTH secretion, normalization of cortisol production by
the adrenal glands, restoration of normal secretory

dynamics to the hypothalamic—pituitary—adrenal axis,

and inhibition of tumor growth [31]. Several other thera-
pies (directed to the pituitary as a target and steroidogen-

esis inhibitor therapies) have been investigated or are in

development for use in Cushing’s disease. However, these

have either not been extensively studied clinically or the
initial promise shown has not been fulfilled in further

investigations (Table 4) [110–119]. A promising product

currently in development is LCI699, a potent 11b-
hydroxylase inhibitor [118]. Preliminary results were pre-

sented at the 2012 Congress of the European NeuroEndo-

crine Association showing the efficacy and a satisfactory
safety profile in patients with Cushing’s disease treated

with this new compound [118]. In small-scale studies, ca-
bergoline monotherapy has shown efficacy in selected

patients with Cushing’s disease, but close follow-up was

required for dose adjustments [111, 112, 119]. In these
studies, the use of cabergoline was effective in the control

of cortisol secretion, measured via changes in UFC

excretion. However, additional large-scale prospective
studies are needed to establish cabergoline therapy in these

patients. Despite a response to bromocriptine in some cases

of Cushing’s disease, there is generally no reduction of
hypercortisolism seen in patients with Cushing’s disease

treated with this investigative agent [114, 120]. A molecule

with initially encouraging experimental results in Cush-
ing’s disease models or theoretical advantages over exist-

ing therapies is BIM-23A760. The chimeric BIM-23A760

molecule was investigated as a possible therapy on the
basis of its theoretically increased inhibition of ACTH

secretion from Cushing’s-causing corticotroph tumors

Table 3 Currently available medical treatment options for Cushing’s disease [13, 23, 103]

Mode of action Typical dose Characteristics Adverse events

Pituitary-directed somatostatin analog

Pasireotide 0.3 mg b.i.d to 0.9 mg b.i.d
(recommended starting dose
is 0.6 mg b.i.d)

Enhanced activity at the principal
receptor sub-type expressed in
the target gland

Hyperglycemia; diabetes mellitus; diarrhea, abdominal
pain, nausea; cholelithiasis; injection site reaction,
fatigue

Steroidogenesis inhibitor

Ketoconazole 200 mg b.i.d to 400 mg t.i.d Several weeks needed to see full
benefit

Reduced total cholesterol and low-
density lipoprotein cholesterol

Antiandrogenic properties; gynecomastia and reduced
libido in men

Gastrointestinal upset and skin rashes

Liver enzyme dysfunction in 10 % of cases

Metyrapone 250 mg q.i.d to 1,500 mg q.i.d Potent; rapid onset of action

Serum cortisol levels fall within
4 h of initial dose

Care needed to avoid over-
treatment

Nausea, abdominal pain

Accumulation of cortisol precursors results in elevated
androgens, leading to hirsutism and acne in women

Mitotane 500 mg t.i.d to 3,000 mg t.i.d Slow onset of action

Sustained action maintained after
discontinuation in up to 33 % of
patients

Needs gradual uptitration and to
be taken with food

At doses [2,000 mg/day, nausea, anorexia, and
diarrhea

At highest doses, adrenal insufficiency and neurological
adverse events, abnormal liver enzymes,
hypercholesterolemia, skin rash, hypouricaemia,
gynecomastia

The glucocorticoid-receptor antagonist mifepristone has been recently approved by the Food and Drug Administration in the US for the
management of hyperglycemia in patients with Cushing’s disease

b.i.d. twice daily, q.i.d. four times daily, t.i.d. three times daily
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ELENCO FARMACI EROGABILI A TOTALE CARICO DEL S.S.N. AI SENSI DELLA LEGGE 648/96 E RELATIVE INDICAZIONI TERAPEUTICHE 

Aggiornamento MARZO 2014

PRINCIPIO ATTIVO INDICAZIONE TERAPEUTICA GAZZETTA UFFICIALE

3,4 diaminopiridina base
Trattamento sintomatico della sindrome miastenica di Lambert-
Eaton (LEMS) negli adulti.

G.U. 31/01/12 n. 25

6-mercaptopurina (6-MP)

Pazienti affetti da malattia di Crohn con indicazione al trattamento 
immunosoppressivo con azatioprina (pazienti steroido-
dipendenti/resistenti/intolleranti), ma che abbiano sviluppato 
intolleranza a tale farmaco.

G.U. 27/12/11 n. 300

Acido cis-retinoico
Trattamento adiuvante del neuroblastoma stadio 3° e 4° ad alto 
rischio, con  remissione di malattia dopo chemioterapia e terapia 
chirurgica 

G.U. 19/9/00 n. 219 
Errata corrige 04/10/00 n. 232

Adalimumab
(Humira) 

Trattamento di pazienti con uveite severa refrattaria correlata ad 
Artrite Idiopatica Giovanile, che abbiano dimostrato intolleranza o 
resistenza al trattamento con infliximab.

G.U. 07/02/07  n. 31
G.U. 19/04/07  n. 91 (rettifica)

Adenosin-deaminasi
(Adagen)

Immunodeficienza combinata grave da deficit di 
adenosindeaminasi

G.U. 03/03/99 n. 51

Afamelanotide Trattamento della Protoporfiria Eritropoietica (EPP)
G.U. 15/05/10 n. 112
G.U. 16/05/12 n. 113 (proroga)

anagrelide 
Terapia di prima linea della trombocitemia essenziale in pazienti di 
età inferiore ai 40 anni.

G.U. 04/03/14 n. 52

PRINCIPIO ATTIVO INDICAZIONE TERAPEUTICA GAZZETTA UFFICIALE

L-Arginina Patologie conseguenti a difetti enzimatici del ciclo dell’urea
G.U. 02/03/99 n. 50
G.U. 10/03/00 n. 58 (passaggio da cloridrato a “base 
libera”)

Lenalidomide
(Revlimid)

Trattamento di pazienti anemici trasfusione-dipendenti, con 
sindrome mielodisplastica a rischio basso o intermedio-1, portatori 
di delezione 5q- associata o meno ad altre anomalie 
cromosomiche.

G.U. 11/11/08  n. 264 
G.U. 7/12/10  n. 286 (Proroga)

Levocarnitina
Terapia dell’aciduria organica e difetti della beta-ossidazione degli 
acidi grassi.

G.U. 7/12/10  n. 286

Lomitapide Trattamento della ipercolesterolemia familiare omozigote (HoFHe). G.U. 19/08/13  n. 193

Metirapone (Metopirone) Trattamento dei pazienti con Sindrome di Cushing. G.U. 29/01/14 n. 23

Metotrexato Trattamento medico della gravidanza ectopica G.U. 21/01/08  n. 17

Mexiletina
(Mexitil)

Nelle malattie neuromuscolari, per il trattamento delle miotonie 
distrofiche e non distrofiche da alterazione della funzione del 
canale del cloro o del sodio.

G.U. 28/08/2010 n. 201

Micofenolato mofetile
Malattia “trapianto verso ospite”, nella forma sia acuta che cronica, 
resistente o intollerante al trattamento di 1a e 2 a linea, dopo 
trapianto allogenico di cellule staminali emopoietiche.

G.U. 19/9/00 n. 219 
Errata corrige 04/10/00 n. 232

Misoprostolo
Induzione medica dell’espulsione del materiale abortivo dopo 
aborto spontaneo del I trimestre.

G.U. 21/06/13 n. 144

PRINCIPIO ATTIVO INDICAZIONE TERAPEUTICA GAZZETTA UFFICIALE

Misoprostolo
Dilatazione della cervice uterina nell’interruzione terapeutica della 
gravidanza in associazione a mifepristone.

G.U. 16/11/13 n. 269

Mitotane
(Lysodren)

Sindrome di Cushing grave (trattata con terapia radiante o in 
preparazione all’intervento chirurgico).

G.U. 05/09/00 n. 207

Octreotide acetato 
Diarrea secretoria refrattaria da sindrome dell’intestino corto e da 
pregressi interventi chirurgici sullo stomaco.

G.U. 14/06/99 n. 137
G.U.15/07/05  n.163 (modifica)

Octreotide 
Ipotensione ortostatica grave in disfunzioni generalizzate del 
Sistema Nervoso Vegetativo

G.U. 15/06/00 n. 138

Octreotide acetato Fistole pancreatiche
G.U. 08/05/01 n. 105
G.U.15/07/05  n.163 (modifica)

Octreotide nella formulazione a rilascio prolungato
Angiomatosi non suscettibile di altri trattamenti farmacologici e/o 
di asportazione chirurgica

G.U. 24/03/01 n. 70

Pasireotide
(Signifor)

Trattamento di pazienti con malattia di Cushing nei quali la terapia 
medica sia appropriata

G.U. 8/09/12 n. 210

Ponatinib
(Iclusig)

Trattamento della Leucemia Mieloide Cronica (LMC) Ph+ e della 
Leucemia Acuta Linfoide (LAL) Ph+, in pazienti adulti resistenti agli 
inibitori delle tirosino-chinasi di seconda generazione (dasatinib; 
nilotinib), limitatamente ai pazienti che esprimono la mutazione 
T315I.

G.U. 21/09/13 n. 222
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marized descriptively. All statistical tests were two-
sided. The statistical analysis plan is included in 
the protocol.

R esult s

STUDY PATIENTS
At baseline, 78% of patients had moderate-to-very-
severe hypercortisolism (Table 1). The proportion 
of patients with a baseline mean urinary free cor-
tisol level that was more than 5 times the upper 
limit of the normal range was higher in the 600-µg 
group than in the 900-µg group (48% vs. 28%). The 
median baseline urinary free cortisol level in the 
600-µg and 900-µg groups was 730 and 487 nmol 
per 24 hours, respectively.

The mean treatment duration was 10.8 months 
(range, 0.03 to 37.8). Seventy-eight patients (48%) 
completed 12 months of treatment (Table 1). 
Although discontinuations occurred throughout 
the study, 71% of patients with fully or partially 
controlled hypercortisolism at month 1 or 2 con-
tinued to receive treatment through month 12, as 
compared with 25% of those with uncontrolled 
hypercortisolism at months 1 and 2.

The mean daily dose of pasireotide in the 
600-µg and 900-µg groups at months 3, 6, and 12 
was 1165 µg and 1701 µg, 1353 µg and 1875 µg, 
and 1569 µg and 1813 µg, respectively. At month 
12, 19 patients were receiving pasireotide at a dose 
of 1200 µg twice daily.

EFFICACY
Urinary Free Cortisol
In the majority of patients, the urinary free cortisol 
level decreased from baseline to month 6 (Fig. 1). 
At month 6, 15% (95% confidence interval [CI], 
7 to 22) of patients in the 600-µg group and 26% 
(95% CI, 17 to 36) of those in the 900-µg group 
had urinary free cortisol levels at or below the up-
per limit of the normal range without a prior dose 
increase. The null hypothesis was rejected in the 
900-µg group (i.e., the lower bound of the 95% 
confidence interval for the response rate in the 
900-µg group was >15%).

At month 3, 16% (95% CI, 8 to 24) of patients 
in the 600-µg group and 28% (95% CI, 18 to 37) 
of those in the 900-µg group had urinary free 
cortisol levels at or below the upper limit of the 
normal range; 45 patients (28%) had their dose 
increased: 29 (35%) in the 600-µg group and 16 
(20%) in the 900-µg group. With the inclusion 
of patients who had an increased dose at month 
3, 16% (95% CI, 8 to 24) of patients in the 600-µg 
group and 29% (95% CI, 19 to 39) of those in the 
900-µg group had normalized urinary free corti-
sol levels at month 6.

At month 12, 13% (95% CI, 6 to 21) of patients 
in the 600-µg group and 25% (95% CI, 16 to 35) 
of those in the 900-µg group had urinary free 
cortisol levels at or below the upper limit of the 
normal range. In 20 of the 36 patients with nor-
malized urinary free cortisol levels at month 6, 
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Figure 1. Absolute Change in Urinary Free Cortisol Levels from Baseline to Month 6.

Urinary free cortisol was available at baseline and at month 6 in a total of 103 patients; 50 patients had a substantial re-
duction (either normalization or ≥50% reduction from baseline) in urinary free cortisol level at month 6. The black 
dashed line represents the upper limit of the normal range (ULN) (145 nmol per 24 hours [52.5 µg per 24 hours]). 
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tial therapy, has a unique, broad somatostatin-receptor–binding profile, with high 
binding affinity for somatostatin-receptor subtype 5.

METHODS
In this double-blind, phase 3 study, we randomly assigned 162 adults with Cushing’s 
disease and a urinary free cortisol level of at least 1.5 times the upper limit of the 
normal range to receive subcutaneous pasireotide at a dose of 600 µg (82 patients) 
or 900 µg (80 patients) twice daily. Patients with urinary free cortisol not exceeding 
2 times the upper limit of the normal range and not exceeding the baseline level at 
month 3 continued to receive their randomly assigned dose; all others received an 
additional 300 µg twice daily. The primary end point was a urinary free cortisol 
level at or below the upper limit of the normal range at month 6 without an in-
creased dose. Open-label treatment continued through month 12.

RESULTS
Twelve of the 82 patients in the 600-µg group and 21 of the 80 patients in the 900-µg 
group met the primary end point. The median urinary free cortisol level decreased by 
approximately 50% by month 2 and remained stable in both groups. A normal urinary 
free cortisol level was achieved more frequently in patients with baseline levels not 
exceeding 5 times the upper limit of the normal range than in patients with higher 
baseline levels. Serum and salivary cortisol and plasma corticotropin levels decreased, 
and clinical signs and symptoms of Cushing’s disease diminished. Pasireotide was 
associated with hyperglycemia-related adverse events in 118 of 162 patients; other 
adverse events were similar to those associated with other somatostatin analogues. 
Despite declines in cortisol levels, blood glucose and glycated hemoglobin levels in-
creased soon after treatment initiation and then stabilized; treatment with a glu-
cose-lowering medication was initiated in 74 of 162 patients.

CONCLUSIONS
The significant decrease in cortisol levels in patients with Cushing’s disease who re-
ceived pasireotide supports its potential use as a targeted treatment for corticotropin-
secreting pituitary adenomas. (Funded by Novartis Pharma; ClinicalTrials.gov num-
ber, NCT00434148.)
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Pasireotide  treatment  significantly  improves  clinical  signs  and  symptoms  in  patients
with  Cushing's  disease:  results  from  a  Phase  III  study.
Pivonello  R ,  Petersenn  S,  Newell-Price  J,  Findling  J,  Gu  F,  Maldonado  M,  Trovato  A,  Hughes  G,  Salgado  L,  Lacroix  A,
Schopohl  J,  Biller  B;;  The  Pasireotide  B2305  Study  Group.

Abstract
Signs  and  symptoms  of  Cushing's  disease  are  associated  with  high  burden  of  illness.  In  this

analysis,  we  evaluated  the  effect  of  pasireotide  treatment  on  signs  and  symptoms  in  patients  with  Cushing's
disease.

Phase  III  study  with  double-blind  randomization  of  two  pasireotide  doses.

Patients  (n=162)  with  persistent/recurrent  or  de  novo  Cushing's  disease  and  urinary  free  cortisol
(UFC)  levels  ≥1.5x  upper  limit  of  normal  (ULN)  were  randomized  to  receive  subcutaneous  pasireotide
(600/900μg  bid).  At  month  3,  patients  with  UFC≤2xULN  and  not  exceeding  the  baseline  value  continued  their
randomized  dose;;  all  others  received  300μg  bid  uptitration.  At  month  6,  patients  could  enter  an  open-label
phase  until  month  12  with  a  maximal  dose  of  1200μg  bid.  Changes  in  signs  and  symptoms  of  hypercortisolism
over  12  months'  treatment  in  patients  still  enrolled  in  the  study  and  with  evaluable  measurements  were
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Reductions  in  blood  pressure  were  observed  even  without  full  UFC  control  and  were  greatest  in
patients  who  did  not  receive  antihypertensive  medications  during  the  study.  Significant  reductions  in  total
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tial therapy, has a unique, broad somatostatin-receptor–binding profile, with high 
binding affinity for somatostatin-receptor subtype 5.
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month 3 continued to receive their randomly assigned dose; all others received an 
additional 300 µg twice daily. The primary end point was a urinary free cortisol 
level at or below the upper limit of the normal range at month 6 without an in-
creased dose. Open-label treatment continued through month 12.

RESULTS
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group met the primary end point. The median urinary free cortisol level decreased by 
approximately 50% by month 2 and remained stable in both groups. A normal urinary 
free cortisol level was achieved more frequently in patients with baseline levels not 
exceeding 5 times the upper limit of the normal range than in patients with higher 
baseline levels. Serum and salivary cortisol and plasma corticotropin levels decreased, 
and clinical signs and symptoms of Cushing’s disease diminished. Pasireotide was 
associated with hyperglycemia-related adverse events in 118 of 162 patients; other 
adverse events were similar to those associated with other somatostatin analogues. 
Despite declines in cortisol levels, blood glucose and glycated hemoglobin levels in-
creased soon after treatment initiation and then stabilized; treatment with a glu-
cose-lowering medication was initiated in 74 of 162 patients.

CONCLUSIONS
The significant decrease in cortisol levels in patients with Cushing’s disease who re-
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detectable sludge and 27 had gallstones at the most 
recent assessment; 6 underwent cholecystectomy.

There were no deaths during treatment. Forty 
patients had serious adverse events, as defined in 
the Supplementary Appendix. Nine patients had 
a glucose-related serious adverse event (five had 
diabetes mellitus and four had hyperglycemia). 
Two patients had a serious adverse event related 
to hypocortisolism. One patient with a history of 
hypertension and uncontrolled hypothyroidism 
had a serious adverse event related to prolonga-
tion of the corrected QT interval (Bazett’s for-
mula). Four patients had cholelithiasis and un-
derwent intervention or hospitalization.

Discussion

This randomized, double-blind trial showed that 
50 of 103 patients had a substantial reduction (ei-
ther normalization or ≥50% reduction from base-
line) in the urinary free cortisol levels at month 6, 
including patients with very high baseline values. 
The majority of patients had moderate-to-severe 
hypercortisolism at baseline; the mean baseline 
level was approximately 6.5 times the upper limit 
of the normal range (78% of patients had a urinary 
free cortisol level that was more than 2 times the 
upper limit of the normal range). Normalization 
of urinary free cortisol was more likely to be 

Table 2. Most Frequently Reported Adverse Events (Occurring in ≥10% of Patients in Either Dose Group).*

Adverse Event

Pasireotide 600 µg  
Twice Daily 

(N = 82)

Pasireotide 900 µg  
Twice Daily 

(N = 80)
Overall 

(N = 162)

Grade 3 or 4 All Grades Grade 3 or 4 All Grades Grade 3 or 4 All Grades

number of patients (percent)

Diarrhea 3 (4) 48 (59) 2 (2) 46 (58) 5 (3) 94 (58)

Nausea 1 (1) 38 (46) 3 (4) 46 (58) 4 (2) 84 (52)

Hyperglycemia 8 (10) 31 (38) 13 (16) 34 (42) 21 (13) 65 (40)

Cholelithiasis 1 (1) 25 (30) 1 (1) 24 (30) 2 (1) 49 (30)
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ALT elevation 1 (1) 11 (13) 3 (4) 6 (8) 4 (2) 17 (10)
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Peripheral edema 0 9 (11) 0 8 (10) 0 17 (10)
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Anxiety 0 5 (6) 0 9 (11) 0 14 (9)

Influenza 0 9 (11) 0 5 (6) 0 14 (9)

Insomnia 0 3 (4) 0 11 (14) 0 14 (9)

Myalgia 1 (1) 10 (12) 0 4 (5) 1 (1) 14 (9)

* Adverse events were classified as grade 1 (mild), grade 2 (moderate), grade 3 (severe), or grade 4 (life-threatening or 
disabling). ALT denotes alanine aminotransferase, and GGT γ-glutamyltransferase.
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art.	  4:	  rilevamento	  e	  trasmissione	  dei	  daP	  di	  monitoraggio	  
clinico	  ed	  informazioni	  relaPve	  a	  sospensioni	  del	  traaamento;	  
	  
art.	  5:	  acquisizione	  del	  consenso	  informato,	  modalità	  di	  
prescrizione	  e	  di	  dispensazione	  del	  medicinale;	  
	  
art.	  6:	  rilevamento	  e	  trasmissione	  dei	  daP	  di	  spesa.	  



ELENCO FARMACI EROGABILI A TOTALE CARICO DEL S.S.N. AI SENSI DELLA LEGGE 648/96 E RELATIVE INDICAZIONI TERAPEUTICHE 

Aggiornamento MARZO 2014

PRINCIPIO ATTIVO INDICAZIONE TERAPEUTICA GAZZETTA UFFICIALE
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Adalimumab
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PRINCIPIO ATTIVO INDICAZIONE TERAPEUTICA GAZZETTA UFFICIALE
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PRINCIPIO ATTIVO INDICAZIONE TERAPEUTICA GAZZETTA UFFICIALE
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G.U. 15/06/00 n. 138

Octreotide acetato Fistole pancreatiche
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Il ketoconazolo (Kc) è un derivato imidazolico sviluppato come agente anti-micotico, che inibisce la sintesi di 
colesterolo, steroidi sessuali e cortisolo. Per queste proprietà è ampiamente utilizzato nel trattamento della 
sindrome di Cushing. Precedenti studi   ne   hanno  già   validato   l’efficacia, con un buon profilo di tolleranza; gli 
effetti collaterali sono soprattutto eruzioni cutanee e disturbi gastro-intestinali, tra i quali la disfunzione epatica, 
riscontrabile nel 10% dei pazienti, sembra essere il più rilevante. Gli studi effettuati finora sono però basati su un 
numero ristretto di pazienti e su un follow-up limitato, cosa che non ha permesso di stabilire quale sia il reale 
rapporto   rischio/beneficio  dell’utilizzo  di   questo   farmaco  nei  pazienti   con   sindrome di Cushing. A causa della 
tossicità  epatica,  recentemente  l’Agenzia  Europea  per  i  Medicinali  (EMA)  e  l’Agenzia  Italiana  del  Farmaco  (AIFA)  
ne hanno raccomandato la sospensione   delle   autorizzazioni   all’immissione   in   commercio   in   tutta   l’Unione 
Europea come anti-micotico.   L’EMA,   consapevole   del suo importante uso nella sindrome di Cushing, per 
garantire che i pazienti con sindrome di Cushing in terapia non fossero lasciati senza trattamento, ha affermato 
che le autorità nazionali competenti potessero rendere disponibili tale farmaco in condizioni controllate per 
garantire il trattamento di questi pazienti. 
Anche per chiarire meglio i limiti del suo utilizzo, Castinetti et al hanno recentemente condotto uno studio per 
valutarne efficacia e tollerabilità. Si tratta di uno studio retrospettivo, condotto in centri di riferimento di terzo 
livello, nel quale sono stati inclusi 200 pazienti con malattia di Cushing trattati con Kc: 40 pazienti lo hanno 
ricevuto  prima  dell’intervento,  32  come  trattamento  primario (rifiuto o impossibilità di intervento chirurgico) e 
128 come trattamento di seconda linea. Il follow-up è stato condotto utilizzando la cortisoluria 24 ore (CLU), i 
segni clinici di ipercortisolismo (peso, valori pressori, glicemia) e funzione epatica. Il primo controllo del CLU è 
stato effettuato in un periodo variabile fra 1 e 4 settimane. 
Sono stati considerati controllati i pazienti con normale CLU in due dosaggi consecutivi, controllati parzialmente 
(miglioramento) quelli con una riduzione di CLU > 50%, non controllati quando la riduzione di CLU risulta < 50%, 
oppure in caso di intolleranza al  farmaco.  All’ultima  visita  è stato considerato indice di miglioramento dei valori 
pressori una riduzione di almeno 10 mmHg della pressione sistolica e/o diastolica nei pazienti ipertesi, e un 
miglioramento del controllo glicemico quando almeno uno dei seguenti parametri veniva rispettato: riduzione 
della dose di insulina (>10% della dose totale), riduzione del numero di farmaci per il trattamento del diabete, 
riduzione dei valori di HbA1c senza aggiunta di ulteriori farmaci. La tabella mostra i risultati. 
 

Risultati 
 Controllo Miglioramento 
Trattamento pre-chirurgico 48.7% 50% 
Trattamento primario 50% 67.8% 
Trattamento post-chirurgico 49.2% 50% 

 
La percentuale di successo si è mantenuta analoga nel tempo, anche nel gruppo di pazienti trattati per più di 24 
mesi. 
Per   quanto   riguarda   l’aderenza terapeutica, i   pazienti   ancora   in   trattamento   all’ultima   visita   erano   42.   Le  
principali ragioni di interruzione del trattamento sono state: 
x mancanza di efficacia nel 26.8%; 
x iniziale successo terapeutico con un successivo fallimento nel 6.9%; 
x effetti collaterali nel 25.6%. 
La valutazione della funzionalità epatica ha mostrato un incremento lieve degli enzimi epatici nel 13.5% e il 
rialzo > 5 volte il limite superiore di normalità nel 2.5%. Non sono state osservate epatiti fatali. 
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Il ketoconazolo (Kc) è un derivato imidazolico sviluppato come agente anti-micotico, che inibisce la sintesi di 
colesterolo, steroidi sessuali e cortisolo. Per queste proprietà è ampiamente utilizzato nel trattamento della 
sindrome di Cushing. Precedenti studi   ne   hanno  già   validato   l’efficacia, con un buon profilo di tolleranza; gli 
effetti collaterali sono soprattutto eruzioni cutanee e disturbi gastro-intestinali, tra i quali la disfunzione epatica, 
riscontrabile nel 10% dei pazienti, sembra essere il più rilevante. Gli studi effettuati finora sono però basati su un 
numero ristretto di pazienti e su un follow-up limitato, cosa che non ha permesso di stabilire quale sia il reale 
rapporto   rischio/beneficio  dell’utilizzo  di   questo   farmaco  nei  pazienti   con   sindrome di Cushing. A causa della 
tossicità  epatica,  recentemente  l’Agenzia  Europea  per  i  Medicinali  (EMA)  e  l’Agenzia  Italiana  del  Farmaco  (AIFA)  
ne hanno raccomandato la sospensione   delle   autorizzazioni   all’immissione   in   commercio   in   tutta   l’Unione 
Europea come anti-micotico.   L’EMA,   consapevole   del suo importante uso nella sindrome di Cushing, per 
garantire che i pazienti con sindrome di Cushing in terapia non fossero lasciati senza trattamento, ha affermato 
che le autorità nazionali competenti potessero rendere disponibili tale farmaco in condizioni controllate per 
garantire il trattamento di questi pazienti. 
Anche per chiarire meglio i limiti del suo utilizzo, Castinetti et al hanno recentemente condotto uno studio per 
valutarne efficacia e tollerabilità. Si tratta di uno studio retrospettivo, condotto in centri di riferimento di terzo 
livello, nel quale sono stati inclusi 200 pazienti con malattia di Cushing trattati con Kc: 40 pazienti lo hanno 
ricevuto  prima  dell’intervento,  32  come  trattamento  primario (rifiuto o impossibilità di intervento chirurgico) e 
128 come trattamento di seconda linea. Il follow-up è stato condotto utilizzando la cortisoluria 24 ore (CLU), i 
segni clinici di ipercortisolismo (peso, valori pressori, glicemia) e funzione epatica. Il primo controllo del CLU è 
stato effettuato in un periodo variabile fra 1 e 4 settimane. 
Sono stati considerati controllati i pazienti con normale CLU in due dosaggi consecutivi, controllati parzialmente 
(miglioramento) quelli con una riduzione di CLU > 50%, non controllati quando la riduzione di CLU risulta < 50%, 
oppure in caso di intolleranza al  farmaco.  All’ultima  visita  è stato considerato indice di miglioramento dei valori 
pressori una riduzione di almeno 10 mmHg della pressione sistolica e/o diastolica nei pazienti ipertesi, e un 
miglioramento del controllo glicemico quando almeno uno dei seguenti parametri veniva rispettato: riduzione 
della dose di insulina (>10% della dose totale), riduzione del numero di farmaci per il trattamento del diabete, 
riduzione dei valori di HbA1c senza aggiunta di ulteriori farmaci. La tabella mostra i risultati. 
 

Risultati 
 Controllo Miglioramento 
Trattamento pre-chirurgico 48.7% 50% 
Trattamento primario 50% 67.8% 
Trattamento post-chirurgico 49.2% 50% 

 
La percentuale di successo si è mantenuta analoga nel tempo, anche nel gruppo di pazienti trattati per più di 24 
mesi. 
Per   quanto   riguarda   l’aderenza terapeutica, i   pazienti   ancora   in   trattamento   all’ultima   visita   erano   42.   Le  
principali ragioni di interruzione del trattamento sono state: 
x mancanza di efficacia nel 26.8%; 
x iniziale successo terapeutico con un successivo fallimento nel 6.9%; 
x effetti collaterali nel 25.6%. 
La valutazione della funzionalità epatica ha mostrato un incremento lieve degli enzimi epatici nel 13.5% e il 
rialzo > 5 volte il limite superiore di normalità nel 2.5%. Non sono state osservate epatiti fatali. 
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Conclusioni 
I   dati   ottenuti   da   questo   studio   sembrano   confermare   l’efficacia   del   Kc   nel   trattamento   della   malattia   di  
Cushing. 
Diversi studi hanno mostrato come il Kc sia responsabile di danno epatico. Invece in questo studio non è emerso 
nessun caso di epatite fulminante; solo nel 16% dei casi è stato riportato un incremento degli enzimi epatici, 
nella maggior parte dei casi di lieve entità e regredito entro 1-2 settimane dalla riduzione del dosaggio o 
dall’interruzione  del  trattamento. 
In conclusione gli autori ritengono che il bilancio rischio/beneficio sia a favore dell'utilizzo del Kc nei pazienti con 
malattia di Cushing che richiedono trattamento medico. 
 
Alcune considerazioni 
Il  lavoro  ha  certamente  il  merito  di  valutare  l’efficacia  e  gli  effetti  collaterali  del  Kc in una casistica ampia, ma il 
limite maggiore è determinato dalla natura retrospettiva dello studio e da un follow-up non omogeneo, che 
seguiva le abitudini cliniche di ciascuno dei centri di riferimento. Come sottolineato dagli stessi autori, la 
possibilità di uno studio prospettico controllato appare, tuttavia, assai remota visto che il Kc è ampiamente 
utilizzato nel trattamento dell’ipercortisolismo  da  decenni. 
I risultati sono a favore dell’uso  del  farmaco  e  confermano  che,  in  casi  selezionati,  il  trattamento  medico  della  
malattia di Cushing possa essere una reale opportunità. Occorre comunque un attento monitoraggio delle 
complicanze,   in   particolare   a   breve   termine   dall’inizio   del   trattamento   (un   controllo di enzimi epatici 
settimanale per un mese) e va considerato come una percentuale rilevante di pazienti abbia sospeso il 
trattamento in corso di follow-up (quasi il 75%, di cui quasi il 60% per inefficacia o comparsa di effetti 
collaterali). 
In ultimo il disegno dello studio non permette una comparazione dei risultati di efficacia e sicurezza del Kc con 
altri farmaci utilizzati nella malattia di Cushing. 
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Background: The use of ketoconazole has been recently questioned after warnings from the
European Medicine Agencies and the Food and Drug Administration due to potential hepatotox-
icity. However, ketoconazole is frequently used as a drug to lower circulating cortisol levels. Several
pharmacological agents have recently been approved for the treatment of Cushing’s disease (CD)
despite limited efficacy and significant side effects. Ketoconazole has been used worldwide for
more than 30 years in CD but in the absence of large scale study, its efficacy and tolerance are still
under debate.

Patients and methods: We conducted a French retrospective, multicenter study reviewing data
from patients treated by ketoconazole as a single agent for CD, with the aim of clarifying efficacy
and tolerance in order to better determine the benefits/risk balance.

Results: Data from 200 patients were included in this study. At the last follow-up, 49.3% of patients
had normal urinary free cortisol (UFC) levels, 25.6% had at least a 50% decrease, and 25.4% had
unchanged UFC levels. The median final dose of ketoconazole was 600 mg/day. Forty patients
(20%) received ketoconazole as a pre-surgical treatment; 40–50% of these patients showed im-
provement of hypertension, hypokalemia and diabetes, and 48.7% had normal UFC before sur-
gery. Overall, 41 patients (20.5%) stopped the treatment due to poor tolerance. Mild (! 5N) and
major ("5N) increases in liver enzymes were observed in 13.5 % and 2.5% of patients respectively.
No fatal hepatitis was observed.
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Ipertensione Resistente 

Quando i livelli pressori “non sono a target” (< 140/90 o 130/80 
se nefropatia o diabete) con 3 farmaci a dosaggio pieno, di cui 
uno dev’essere un diuretico  
 
" sospettare un’Ipertensione secondaria 
 
•  Danno d’organo peggiore di quello atteso per il grado di ipertensione 
•  rapido peggioramento di un’ipertensione in precedenza ben controllata 
•  Ipertensione severa (grado 3) 
•  ipoKalemia spontanea o indotta da diuretico 
•  Dopo aver adottato un adeguato stile di vita 
•  Comparsa in età giovanile, soprattutto se non obesi e non familiarità 
•  Incidentaloma surrenalico  
•  Esclusione delle forme “psudoresistenti” 

-  Mancata compliance, Farmaci interferenti, Errata misurazione (bracciale 
piccolo negli obesi), Sleep – apnea, Eccesso di sale nella dieta 



an increased risk of heart disease. An irregular pulse should
raise the suspicion of atrial fibrillation, including silent atrial
fibrillation. Details on physical examination are summar-
ized in Table 9.

3.4 Summary of recommendations on blood
pressure MANAGEMENT, history, and physical
examination
See ‘Blood pressure MANAGEMENT, history, and physical
examination’ on page 1295.

3.5 Laboratory investigations
Laboratory investigations are directed at providing evi-
dence for the presence of additional risk factors, searching
for secondary hypertension and looking for the absence or
presence of OD. Investigations should progress from the
most simple to the more complicated ones. Details on
laboratory investigations are summarized in Table 10.

3.6 Genetics
A positive family history is a frequent feature in hyper-
tensive patients [143,144], with the heritability estimated to
vary between 35% and 50% in the majority of studies [145],
and heritability has been confirmed for ambulatory BP
[146]. Several rare, monogenic forms of hypertension have
been described, such as glucocorticoid-remediable aldos-
teronism, Liddle’s syndrome and others, where a single
gene mutation fully explains the pathogenesis of hyperten-
sion and dictates the best treatment modality [147]. Essential
hypertension is a highly heterogeneous disorder with a

TABLE 8. Personal and family medical history

1. Duration and previous level of high BP, including
    measurements at home. 

2. Secondary hypertension

a) Family history of CKD (polycystic kidney).

b) History of renal disease, urinary tract infection, haematuria,
     analgesic abuse (parenchymal renal disease).

c) Drug/substance intake, e.g. oral contraceptives, liquorice,
     carbenoxolone, vasoconstrictive nasal drops, cocaine,
     amphetamines, gluco- and mineralocorticosteroids,
     non-steroidal anti-inflammatory drugs, erythropoietin,
     cyclosporine.

d) Repetitive episodes of sweating, headache, anxiety,
     palpitations (pheochromocytoma).

e) Episodes of muscle weakness and tetany
     (hyperaldosteronism).

f) Symptoms suggestive of thyroid disease.

3. Risk factors

a) Family and personal history of hypertension and CVD

b) Family and personal history of dyslipidaemia.

c) Family and personal history of diabetes mellitus (medications,
     blood-glucose levels, polyuria).

d) Smoking habits.

e) Dietary habits.

f) Recent weight changes; obesity.

g) Amount of physical exercise.

h) Snoring; sleep apnoea (information also from partner).

i) Low birth-weight.

4. History and symptoms of organ damage and
    cardiovascular disease.

a) Brain and eyes: headache, vertigo, impaired vision, TIA,
     sensory or motor deficit, stroke, carotid revascularization.

b) Heart: chest pain, shortness of breath, swollen ankles,
     myocardial infarction, revascularization, syncope, history of
     palpitations, arrhythmias, especially atrial fibrillation.

c) Kidney: thirst, polyuria, nocturia, haematuria.

d) Peripheral arteries: cold extremities, intermittent
     claudication, pain-free walking distance, peripheral
     revascularization.

e) History of snoring/chronic lung disease/sleep apnoea.

f) Cognitive dysfunction.

5. Hypertension management

a) Current antihypertensive medication.

b) Past antihypertensive medication.

c) Evidence of adherence or lack of adherence to therapy.

d) Efficacy and adverse effects of drugs.

BP, blood pressure; CKD, chronic kidney disease; CVD, cardiovascular disease; TIA,
transient ischaemic attack.

TABLE 9. Physical examination for secondary hypertension,
organ damage and obesity

Signs suggesting secondary hypertension 

•  Features of Cushing syndrome.

•  Skin stigmata of neurofibromatosis (pheochromocytoma).

•  Palpation of enlarged kidneys (polycystic kidney).

•  Auscultation of abdominal murmurs (renovascular
   hypertension).

•  Auscultation of precordial or chest murmurs (aortic
   coarctation; aortic disease; upper extremity artery disease).

•  Diminished and delayed femoral pulses and reduced femoral
   blood pressure compared to simultaneous arm BP
   (aortic coarctation; aortic disease; lower extremity artery disease).

•  Left–right arm BP difference (aortic coarctation;
   subclavian artery stenosis).

Signs of organ damage

•  Brain: motor or sensory defects.

•  Retina: fundoscopic abnormalities.

•  Heart: heart rate, 3rd or 4th heart sound, heart murmurs,
   arrhythmias, location of apical impulse, pulmonary rales,
   peripheral oedema.

•  Peripheral arteries: absence, reduction, or asymmetry of pulses,
   cold extremities, ischaemic skin lesions.

•  Carotid arteries: systolic murmurs.

Evidence of obesity

•  Weight and height.

•  Calculate BMI: body weight/height2 (kg/m2).

•  Waist circumference measured in the standing position, at a
   level midway between the lower border of the costal margin
   (the lowest rib) and uppermost border of the iliac crest.

BP, blood pressure; BMI, body mass index.

Mancia et al.

1294 www.jhypertension.com Volume 31 ! Number 7 ! July 2013

an increased risk of heart disease. An irregular pulse should
raise the suspicion of atrial fibrillation, including silent atrial
fibrillation. Details on physical examination are summar-
ized in Table 9.

3.4 Summary of recommendations on blood
pressure MANAGEMENT, history, and physical
examination
See ‘Blood pressure MANAGEMENT, history, and physical
examination’ on page 1295.

3.5 Laboratory investigations
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for secondary hypertension and looking for the absence or
presence of OD. Investigations should progress from the
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laboratory investigations are summarized in Table 10.
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gene mutation fully explains the pathogenesis of hyperten-
sion and dictates the best treatment modality [147]. Essential
hypertension is a highly heterogeneous disorder with a
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IPERTENSIONE ARTERIOSA SECONDARIA:
TEST DI SCREENING

INTRODUZIONE
L’ipertensione arteriosa rappresenta il principale fattore di rischio per patologie cardiovascolari 
che, attualmente, sono la più frequente causa di morte nei paesi occidentali. Per ridurre 
la morbilità e la mortalità legate all’ipertensione è fondamentale un adeguato trattamento, 
che non può prescindere da un preciso inquadramento diagnostico.
Nella maggior parte dei casi l’ipertensione è “essenziale”, ossia non vi è una causa 
identificabile, ma nel 15% dei casi circa è possibile riconoscere una causa ben precisa.
L’ipertensione secondaria si associa, a parità di sesso ed età, ad una morbilità e 
mortalità cardiovascolare superiore a quella dei pazienti con ipertensione essenziale, 
ma, se adeguatamente diagnosticata, è potenzialmente guaribile o trattabile con farmaci 
mirati. La risposta al trattamento specifico (risoluzione o miglioramento dell’ipertensione) 
dipende dalla presenza o meno di familiarità per ipertensione, dal grado e soprattutto 
dalla durata dell’ipertensione. Solo la diagnosi ed il trattamento precoce possono 
prevenire/ridurre i danni cardiovascolari e migliorare la prognosi di questi pazienti.
Le forme di ipertensione secondaria sono attualmente in costante aumento, grazie 
a una maggior comprensione dei meccanismi eziopatogenetici dell’ipertensione ed 
alla maggior diffusione dei test di screening per la diagnosi. Naturalmente non 
è praticabile uno screening sistematico dell’ipertensione secondaria in tutti gli 
ipertesi, ma è necessario, in base al grado di sospetto clinico, richiedere i test più 
opportuni, con il miglior rapporto costo/beneficio.

Le  principali forme di ipertensione secondaria sono quelle a genesi renale ed 
endocrina, oltre alle forme causate da sostanze esogene (Tabella 1).
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Tabella 1.  Principali cause di ipertensione secondaria

Da sostanze esogene Farmaci: contraccettivi orali, sterodi, FANS, cocaina, anfetamine, inbitori-MAO,
ergotamina, eritropoietina, ciclosporina.
Prodotti d’erboristeria contenenti liquirizia, sodio, estratti surrenalici, efedra,
ma huang, saw palmeto,.

Renale Nefro-vascolare: ateromasica o da displasia fibromuscolare
Nefro-parenchimale:glomerulonefrite, malattia policistica, collagenopatia, idronefrosi, 
nefropatia diabetica

Endocrina Ipo-ipertiroidismo
Iperparatiroidismo
Acromegalia
Patologie surrenaliche: iperaldosteronismo, ipercortisolismo,  feocromocitoma,  
iperplasia surrenalica congenita

Altre cause Sindrome delle apnee notturne (OSAS), coartazione dell’aorta, ipertensione neurogena, 
eclampsia, policitemia,…



IpoProidismo	   ≈	  3	  %	  

IperProidismo	   ≈	  1	  %	  

IperparaProidismo	  Primario	   ≈	  1	  %	  

Acromegalia	   <	  1	  %	  

Iperaldosteronismo	  Primario	   10	  %	  (20	  %	  RI)	  

S.	  di	  Cushing	   0,5	  –	  1	  %	  

Feocromocitoma	   <	  1	  %	  

Stenosi	  arteria	  renale	   3	  –	  4	  %	  

NefropaPa	  parenchimale	   1	  –	  8	  %	  
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Abstract
The era of sophisticated high resolution imaging with the consequent identification of previously unrecognised adrenal masses 
(adrenal incidentalomas), has emphasised the need for an appropriate biochemical approach to define adrenal function. The 
focus of this testing is on catecholamines from the adrenal medulla (testing that has been rendered relatively straightforward by 
plasma metanephrine measurements) and the physiological corticosteroids, cortisol and aldosterone, synthesised by the adrenal 
cortex. The diagnosis of hypercortisolism remains a challenge and has been extensively reviewed. In the context of hypertension 
and an adrenal incidentaloma, the exclusion of hyperaldosteronism has an importance beyond simple blood pressure control. 
This review focuses on the recommended approaches to both the diagnosis of hyperaldosteronism and the characterisation of its 
aetiology. Monogenetic causes of mineralocorticoid hypertension are discussed as are recent developments with respect to both 
the molecular aetiology and the differential diagnosis of aldosterone-producing adenomas.

Introduction
Traditionally, clinical medicine has started with a patient 
presenting with a set of symptoms and perhaps, associated 
signs. The advent of highly sophisticated imaging with 
resolution at the millimetre level has turned clinical medicine 
on its head. In clinical endocrine practice, one is increasingly 
faced with a number of so-called ‘incidentalomas’, be 
they of the pituitary, thyroid or adrenal. In the case of the 
adrenal, an adrenal incidentaloma has been defined as “a 
mass lesion >1 cm in diameter, serendipitously discovered 
by radiological examination, in the absence of symptoms 
or clinical findings suggestive of adrenal disease”.1 From a 
biochemical perspective, the key question is whether the 
lesion is functional or non-functional. It is a point worth 
reiterating that function can rarely be deduced from structure. 
Too often one is in receipt of referrals in which endocrine 
function has been implied as a result of imaging. A clinician 
should be very wary of mixing anatomy and biochemistry. 

From a functional perspective, the finding of an adrenal 
incidentaloma raises the question of whether there is 
excess secretion of steroidal hormones from the adrenal 
cortex or over-production of catecholamines, in particular, 
adrenalin, from the adrenal medulla. In reality, the features 

of a phaeochromocytoma are usually distinctive and the 
widespread availability of plasma metanephrine assays, with 
quick turn-around times, makes it relatively straightforward 
to determine whether the lesion is derived from the adrenal 
medulla.2

Much of the difficulty relates to establishing whether a lesion 
arising from the adrenal cortex is functional. In the clinical 
context, the focus is primarily on excess secretion of the 
principal physiologic corticosteroids, aldosterone and cortisol, 
although excess secretion of other adrenal steroids may 
also be observed. In 2008 The Endocrine Society published 
robust guidelines for the diagnosis of Cushing’s syndrome.3 
In the context of the diagnosis of subclinical Cushing’s 
(or clinically unsuspected Cushing’s) associated with an 
adrenal incidentaloma, the 1 mg overnight dexamethasone 
suppression test (DST) has been favoured.4 As with all things 
diagnostic in Cushing’s syndrome, there is neither universal 
agreement about the 1mg DST in this setting, nor of the 
appropriate cut-off value.5 Generally a cortisol level of <50 
nM excludes subclinical Cushing’s syndrome and a value > 
138 nM is very likely to be significant: 50-138 nM is an ‘area 
of uncertainty’.5
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•  La più frequente causa di Ipertensione secondaria 
 
•  Il trattamento dell’Iperaldosteronismo può curare 

l’Ipertensione o comunque migliorarne il controllo 
 
•   l’Iperaldosteronismo causa un danno 

cardiovascolare più grave di quello riscontrabile 
negli ipertesi “essenziali”, a parità di livelli pressori 



Screening IperAldosteronismo Primario 

Il rapporto ALDOSTERONE (> 150 pg/ml) / 
RENINA (ARR) [PRA / PRC] è attualmente il 

modo più affidabile di screening 
dell’Iperaldosteronismo Primario. 

 
Cut-off ?  

 
Standardizzare col proprio Laboratorio 

1700	  pg/ml	  	  	  
=	  340	  

5	  pg/ml	  

170	  pg/ml	  	  	  
=	  340	  

0,5	  pg/ml	  



Modalità di prelievo 
•  Prelievo al mattino di un campione, dopo un’ora di ortostatismo e con 

paziente seduto solo al momento del prelievo 

Dieta sodica 
•  Dieta libera; No restrizione sodica per alcuni giorni precedenti 

Concentrazione del potassio 
•  Ipopotassiemia " falsi negativi: correzione 
•  Iperpotassiemia fattizia: corretto prelievo di plasma 

Età > 65 anni: livelli di Renina si riducono più dell’Aldosterone " ARR 
falsi + 

Funzione Renale: insufficienza " ARR falsi + 

Farmaci 
•  beta-bloccanti, metilldopa, clonidina, FANS, diuretici, calcio-antagonisti, 

ACE-inibitori, Spironolattone, estroprogestinici, antidepressivi 
•  Farmaci ammessi: Calcioantagonisti - Doxazosina 

Screening IperAldosteronismo Primario 



Farmaci	  relaDvamente	  poco	  interferenD	  

Consensus Congresso Europeo di Ipertensione ESH 2013: è necessario sospendere 
solamente beta bloccanti, i diuretici e gli antialdosteronici.  

Gli altri antiipertensivi modificano renina e aldosterone in maniera consensuale 
e quindi non alterano rapporto. 



Rapporto AR patologico in 
presenza di una bassa Renina è 

diagnostico di Iperaldosteronismo 
Primitivo ? 

 
NO! " Test di conferma 



Grazie ! 



Specificity of Screening Tests for Cushing’s Syndrome
in an Overweight and Obese Population

Smita K. Baid, Domenica Rubino, Ninet Sinaii, Sheila Ramsey, Arthur Frank,
and Lynnette K. Nieman

The Program in Reproductive and Adult Endocrinology (S.K.B., L.K.N.), The Eunice Kennedy Shriver
National Institute of Child Health and Human Development, National Institutes of Health, Bethesda,
Maryland 20892; The George Washington University Weight Management Program (D.R., S.R., A.F.),
Washington, DC 20037; Washington Center for Weight Management and Research (D.R., S.R.),
Arlington Virginia 22201; and Biostatistics and Clinical Epidemiology Service (N.S.), Clinical Center,
National Institutes of Health, Bethesda, Maryland 20892

Context: Recent reports suggest a higher prevalence (1–5%) of Cushing’s syndrome in certain
patient populations with features of the disorder (e.g., diabetes), but the prevalence in the over-
weight and obese population is not known.

Objective: The aim of the study was to evaluate the diagnostic performance of screening tests for
Cushing’s syndrome in overweight and obese subjects with at least two other features of the
disorder.

Design and Setting: We conducted a cross-sectional prospective study.

Subjects and Methods: A total of 369 subjects (73% female) completed two or three tests: a 24-h
urine cortisol, and/or late-night salivary cortisol, and/or 1 mg dexamethasone suppression test
(DST). If any result was abnormal !based on laboratory reference range or cortisol after DST !1.8
"g/dl (50 nmol/liter)", tests were repeated and/or a dexamethasone-CRH test was performed.
Subjects with abnormal DST results and a low dexamethasone level were asked to repeat the test
with 2 mg of dexamethasone.

Results: In addition to obesity, subjects had a mean of five to six features of Cushing’s syndrome.
None was found to have Cushing’s syndrome. Test specificities to exclude Cushing’s syndrome for
subjects who completed three tests were: urine cortisol, 96% !95% confidence interval (CI), 93–
98%"; DST, 90% (95% CI, 87–93%); salivary cortisol, 84% by RIA (95% CI, 79–89%) and 92% by
liquid chromatography-tandem mass spectrometry (95% CI, 88–95%). The combined specificity
(both tests normal) for all combinations of two tests was 84 to 90%, with overlapping CIs.

Conclusion: These data do not support widespread screening of overweight and obese subjects for
Cushing’s syndrome; test results for such patients may be falsely abnormal. (J Clin Endocrinol Metab
94: 3857–3864, 2009)

Cushing’s syndrome is a rare disorder characterized by
clinical signs and symptoms that reflect chronic ex-

posure to hypercortisolism. However, many of its features
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disorder.

Design and Setting: We conducted a cross-sectional prospective study.
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"g/dl (50 nmol/liter)", tests were repeated and/or a dexamethasone-CRH test was performed.
Subjects with abnormal DST results and a low dexamethasone level were asked to repeat the test
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Results: In addition to obesity, subjects had a mean of five to six features of Cushing’s syndrome.
None was found to have Cushing’s syndrome. Test specificities to exclude Cushing’s syndrome for
subjects who completed three tests were: urine cortisol, 96% !95% confidence interval (CI), 93–
98%"; DST, 90% (95% CI, 87–93%); salivary cortisol, 84% by RIA (95% CI, 79–89%) and 92% by
liquid chromatography-tandem mass spectrometry (95% CI, 88–95%). The combined specificity
(both tests normal) for all combinations of two tests was 84 to 90%, with overlapping CIs.

Conclusion: These data do not support widespread screening of overweight and obese subjects for
Cushing’s syndrome; test results for such patients may be falsely abnormal. (J Clin Endocrinol Metab
94: 3857–3864, 2009)
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women had normal results on follow-up testing; three
did not follow up.

Fifteen subjects had an abnormal UFC result (Fig. 1B).
Except for one result of 101 !g/24 h (normal "45 !g/24 h),
all values were less than twice normal. The salivary cor-
tisol concentration was abnormal in 38 of 232 subjects by
RIA and in 22 of 269 subjects by the LC-MS/MS technique
(Fig. 1C). Among 143 subjects who provided split saliva
samples, LC-MS/MS had a significantly greater specificity
than RIA (92 vs. 85%; P ! 0.01). Excluding subjects with
abnormal screening results and no follow-up, the speci-
ficities were 94 vs. 87% (P ! 0.01).

In these subjects, the specificity of salivary cortisol by
RIA was 84% (CI, 79–89%); salivary cortisol by LC-MS/
MS, 92% (CI, 88–95%); UFC, 96% (CI, 93–98%); and
DST, 90% (CI, 87–93%). Excluding those with no follow-
up, specificities were: 87% (CI, 81–91%), 94% (CI, 90–
97%), 97% (CI, 95–99%), and 92% (CI, 89–95%), re-
spectively. DST specificity excluding women on estrogen
was unchanged.

All sets of specificity data were similar for those with
only two test results (data not shown). The combined spec-
ificity in all subjects (both results normal) for UFC and
salivary cortisol by LC-MS/MS was 90% (CI, 86–93%);

UFC and DST was 88% (CI, 84–91%); and
DST and salivary cortisol by LC-MS/MS was
84% (CI, 79–88%).

Due to laboratory error, no urine creatinine
was available in the first 96 subjects; additional
evaluation was recommended in eight with an
abnormal UFC result. UFC results in nine sub-
jects were excluded based on creatinine or vol-
ume results.

Follow-up in patients with abnormal
screening results

Fifty-eight of 84 subjects with at least one
abnormal result (Table 2) underwent addi-
tional testing. The interval between the
GWUWMP visit and the last test at NIH was
167–230 d. Twenty-five of the 26 subjects who
did not return had only one screening test ab-
normality: four UFC, seven salivary cortisol
RIA, six salivary cortisol LC-MS/MS, one sal-
ivary cortisol by RIA and LC-MS/MS, and
seven DST. One subject had abnormal DST
and UFC results.

Figures 2 and 3 show the subsequent eval-
uation of initial DST abnormalities in 31 sub-
jects with three tests and three with two tests.
The four subjects with the highest post-DST
cortisol "8.5–13 !g/dl (235–359 nmol/liter)#
had normal UFC and salivary cortisol on re-

peat testing; three had a normal response to Dex-CRH
testing, and the fourth had an abnormal result due to oral
contraceptive pill use (described below). This was the
likely cause of her initial abnormal DST response.

Figures 3 and 4 show the evaluation of 50 subjects with
an initially normal response to dexamethasone but other
abnormal results (43 subjects with three tests and seven
with two tests). One woman with a salivary cortisol LC-
MS/MS value of 1360 ng/dl (37.5 nmol/liter) reportedly
had a nasal steroid injection that may have contained hy-
drocortisone 2–3 d before collection. Repeat testing was
normal.

Two subjects had extremely high screening salivary
cortisol RIA results of 1600 ng/dl (44 nmol/liter) and 2800
ng/dl (77 nmol/liter). The first did not return for evalua-
tion; however, a simultaneous LC-MS/MS salivary corti-
sol level of 39 ng/dl, UFC result of 7.6 !g/24 h, and post-
dexamethasone cortisol result of 1.0 !g/dl were all
normal. The other subsequently had normal results for
one paired saliva and two urine samples.

In follow-up, 26 of 58 subjects provided saliva for RIA
and LC-MS/MS evaluation (Fig. 1D; one pair insufficient
quantity), whereas 29 (two with no specimen) had samples
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FIG. 1. Abnormal test values for subjects with two or more completed tests. A,
Abnormal post 1 mg DST cortisol levels at the initial screening visit. Dotted line
represents 1.8 !g/dl (49.6 nmol/liter) diagnostic cutoff level. When available, the
dexamethasone levels were all appropriate. Two subjects taking oral contraceptives
had cortisol levels of 4.0 and 8.5 !g/dl (110 and 234 nmol/liter); cortisol binding
globulin levels were not measured. B, Abnormal UFC values at screening visit
(screen) and follow-up (FU). Solid line, Upper normal limit LC-MS/MS assay, 45 !g/
24 h (124 nmol/24 h); dashed line, upper normal limit Nichols assay, 77 !g/24 h
(213 nmol/24 h). C, Abnormal screening salivary cortisol (Sal F) values by RIA and
LC-MS/MS at the screening visit. Solid line, Upper normal limit RIA, 170 ng/dl (4.7
nmol/liter); dashed line, upper normal limit LC-MS/MS, 100 ng/dl (2.8 nmol/liter). D,
Follow-up salivary cortisol results in 25 of 58 subjects with RIA and LC-MS/MS split
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line, upper normal limit LC-MS/MS, 100 ng/dl (2.8 nmol/liter).
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Context: Recent reports suggest a higher prevalence (1–5%) of Cushing’s syndrome in certain
patient populations with features of the disorder (e.g., diabetes), but the prevalence in the over-
weight and obese population is not known.

Objective: The aim of the study was to evaluate the diagnostic performance of screening tests for
Cushing’s syndrome in overweight and obese subjects with at least two other features of the
disorder.

Design and Setting: We conducted a cross-sectional prospective study.

Subjects and Methods: A total of 369 subjects (73% female) completed two or three tests: a 24-h
urine cortisol, and/or late-night salivary cortisol, and/or 1 mg dexamethasone suppression test
(DST). If any result was abnormal !based on laboratory reference range or cortisol after DST !1.8
"g/dl (50 nmol/liter)", tests were repeated and/or a dexamethasone-CRH test was performed.
Subjects with abnormal DST results and a low dexamethasone level were asked to repeat the test
with 2 mg of dexamethasone.

Results: In addition to obesity, subjects had a mean of five to six features of Cushing’s syndrome.
None was found to have Cushing’s syndrome. Test specificities to exclude Cushing’s syndrome for
subjects who completed three tests were: urine cortisol, 96% !95% confidence interval (CI), 93–
98%"; DST, 90% (95% CI, 87–93%); salivary cortisol, 84% by RIA (95% CI, 79–89%) and 92% by
liquid chromatography-tandem mass spectrometry (95% CI, 88–95%). The combined specificity
(both tests normal) for all combinations of two tests was 84 to 90%, with overlapping CIs.

Conclusion: These data do not support widespread screening of overweight and obese subjects for
Cushing’s syndrome; test results for such patients may be falsely abnormal. (J Clin Endocrinol Metab
94: 3857–3864, 2009)
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syndrome of 1–5% in patients with uncontrolled diabetes
and/or hypertension (1–4). However, there are few studies
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Cushing’s syndrome in overweight and obese subjects with at least two other features of the
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Design and Setting: We conducted a cross-sectional prospective study.

Subjects and Methods: A total of 369 subjects (73% female) completed two or three tests: a 24-h
urine cortisol, and/or late-night salivary cortisol, and/or 1 mg dexamethasone suppression test
(DST). If any result was abnormal !based on laboratory reference range or cortisol after DST !1.8
"g/dl (50 nmol/liter)", tests were repeated and/or a dexamethasone-CRH test was performed.
Subjects with abnormal DST results and a low dexamethasone level were asked to repeat the test
with 2 mg of dexamethasone.

Results: In addition to obesity, subjects had a mean of five to six features of Cushing’s syndrome.
None was found to have Cushing’s syndrome. Test specificities to exclude Cushing’s syndrome for
subjects who completed three tests were: urine cortisol, 96% !95% confidence interval (CI), 93–
98%"; DST, 90% (95% CI, 87–93%); salivary cortisol, 84% by RIA (95% CI, 79–89%) and 92% by
liquid chromatography-tandem mass spectrometry (95% CI, 88–95%). The combined specificity
(both tests normal) for all combinations of two tests was 84 to 90%, with overlapping CIs.

Conclusion: These data do not support widespread screening of overweight and obese subjects for
Cushing’s syndrome; test results for such patients may be falsely abnormal. (J Clin Endocrinol Metab
94: 3857–3864, 2009)
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subsequent activation of the entire HPA axis (10). The
negative feedback inhibition of cortisol on CRH and
pituitary ACTH release partially restrains the resulting
hypercortisolemia. As a result, the overlap in UFC
excretion is limited to values up to about 4-fold normal.

2.0. MORBIDITY AND MORTALITY
OF CUSHING’S SYNDROME:
RATIONALE FOR DIAGNOSIS 
AND TREATMENT

The earliest reports of mortality in Cushing’s
syndrome likely described individuals with severe
hypercortisolism, representing one end of the clinical
spectrum. These reports documented a median
survival of 4.6 yr, and in 1952 a 5-yr survival of just
50%, with most deaths caused by vascular

(myocardial infarction, cerebrovascular accident) or
infectious complications (11, 12). However, with
modern-day treatments the standard mortality ratio
(SMR) after successful normalization of cortisol was
similar to that of an age-matched population during
1–20 yr of follow-up evaluation in one study (13).
Because markers of cardiovascular risk remain
abnormal for up to 5 yr after surgery, further studies
are needed to assess long-term SMR (14). In patients
who have persistent moderate hypercortisolism
despite treatment, SMR is increased 3.8- to 5.0-fold,
compared with the general population (4, 5). These
data are consistent with the increased cardiovascular
mortality and morbidity reported in patients with
iatrogenic Cushing’s syndrome secondary to the
chronic use of synthetic corticosteroids (15).

Successful treatment of hypercortisolism reverses, but
may not normalize, features of Cushing’s syndrome.
Bone mineral density and cognitive dysfunction
improve after successful surgical treatment of
Cushing’s syndrome but do not normalize in all
patients (16, 17). Additionally, quality of life
improves after surgical treatment but remains below
that of age- and gender-matched subjects for up to 
15 yr (18). Indirect evidence supporting the need for
intervention includes the finding that the risk of
infection is lower in patients with mild to moderate,
compared with severe, hypercortisolism (19).

There are limited and conflicting data regarding
whether surgical treatment of patients with mild
hypercortisolism in the setting of an adrenal
incidentaloma is superior to medical treatment of
comorbidities alone (20, 21, 22, 23).

Although there are no formal controlled studies of
consequences of cure in pediatric Cushing’s
syndrome, improvements in growth and body
composition after treatment are reported in both
patients with adrenal and those with pituitary causes
(24, 25). Final stature in patients with endogenous
Cushing’s syndrome was reported to be disappointing
(26), but more recent data showed that most patients
reach a final height within their predicted parental
target range (24).

THE DIAGNOSIS OF CUSHING’S SYNDROM
E

TABLE 2. Conditions associated with
hypercortisolism in the absence of
Cushing’s syndromea

Some clinical features of Cushing's syndrome may
be present

• Pregnancy
• Depression and other psychiatric conditions
• Alcohol dependence
• Glucocorticoid resistance
• Morbid obesity
• Poorly controlled diabetes mellitus

Unlikely to have any clinical features of Cushing’s
syndrome

• Physical stress (hospitalization, surgery, pain)
• Malnutrition, anorexia nervosa
• Intense chronic exercise
• Hypothalamic amenorrhea
• CBG excess (increased serum but not urine

cortisol)

aWhereas Cushing’s syndrome is unlikely in these conditions, it may
rarely be present. If there is a high clinical index of suspicion, the
patient should undergo testing, particularly those within the first group.
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