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* Enfermedad de Cushing
— Retos diagndsticos
— Métodos diagndsticos en Centro América
— Limitantes en tratamiento
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RETOS DIAGNOSTICOS
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Introduccion

* Muchas de las caracteristicas del sindrome de
Cushing se confunden con condiciones mas
comunes, como el sindrome metabdlico

* Espafia
— Incidencia 2.4 casos por millén
— Prevalencia 39.1 casos por millén
— Aumento linear desde 1974 hasta 1992
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Dinamarca

e 1.2-1.7 casos por millén

166 patients
L3 I3 ¥
Cushing’s disease Ectopic tumors Adrenal tumors Others
(n=100) (n=16) (n=47)

Carcinold || Other Adenoma | | Carclinoma
(n=6) ||(n=10) (n=36) (n=11)
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Mortalidad

Period Patients (mean  Remission of Follow-ug Deaths  Overall SMR P
covered ageat treatment) hypercortisolism  duration, months' (95% CI)
[Etxabe et al. [7] 1975-1992 49 (39) 36/41 (87%) 56 (6-210) 5/49% 3.8(25-17.9) <005
etal. [8] 1978-1996 161 (38) 137/161 (85%) 96 (12-240) 6/159°  0.98(0.44-2.2) NS
Pikkarainen ctal. [10] ~ 1981-1994 63 (44) 20/20(100%)* 84 (0-180) 220 135(0.16-489) NS
25/43 (58%)° 6143 267(089-525) NS
Lindholm et al. [1] 1985-1995 73 (41)6 56/73 (77%) 96 (36-168) 773 17(0.7-3.5) Ns
26 (517 not stated 96(36-168)  11/26  115(57-20) <0001
[Hammer etal. [9] 1975-1998 289 (37) 236/289 (83%) 132 (6-288) 17/236% 118 (no CI)° Ns
25/285
7/53 2.8 (no C)'® 2Sig.
Dekkers et al. [11] 1977-2005  74(39) 50/74(80%)  120(36-204)  12/74  239(12-39)  <0.05

18(0.71-337)!1 NS
4.38(1.38-9.07)2 <0.05

 Median (range);  no information on 8 patients;? two patients uncontactable; * adrenal adenoma; 5 CD; ¢ proven CD at histology,
" unproven CD - cinically/biochemically ACTH-dependent hypercortisolism  four deaths in first 3/12 post-operatively — excluded

as perioperative; ? initial remission; '* initial persistent disease; "' remission after initial surgery; '? persistent disease after initial sur-
8eTY-
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Predictors of Comment

increased mortality
Etxabe older age at diagnosis, persistent
etal. [7] hypertension; abnormalities of

CHO metabolism
Pikkarainen no information
etal. [10]
Swearingen  older age at diagnosis no information
etal. [8] on HT or DM
Lindholm  persistent hypercortisolism No information
etal. [1] after initial surgery on HT or DM
Hammer persistent hypercortisolism No information
etal. [9] after initial surgery (but only on HT or DM

after 10 years’ follow-up)
Dekkers persistent hypercortisolism No information
etal. [11] after initial surgery on HT or DM

HT = Hypertension; DM = diabetes mellitus.
EndaDrChen.co
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Retos diagndsticos

* Diferenciar casos leves de condiciones mas
prevalentes

* Tomar en cuenta el pseudocushing
¢ Casos de Cushing ciclico
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Symptoms

Signs

Overlapping conditions
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Features that best discriminate Cushing’s syndrome; most do not have a high sensitivity

Easy bruising
Fadial plethora

Proximal myopathy (or proximal muscle weakness)
Strize (especially if reddish purple and > 1 cm wide)
In children, weight gain with decreasing growth
velocity
Cushing’s syndrome features in the general population that are common and/or less discriminatory

Depression

Fatigue

Weight gain

Back pain

Changes in appetite

Decreased concentration

Decreased libido

Impaired memory (especially short term)
Insomnia

Dorsocervical fat pad ("buffalo hump’)
Facial fullness

Obesity

Supraclavicular fullness

Thin sk

Peripheral edema

Acne

Hirsutism or female balding

Poor skin healing

Hypertension”

Incidental adrenal mass
Vertebral osteoporosis”
Polycystic ovary syndrome
Type 2 diabetes”
Hypokalemia

Kidney stones

Unusual infections

Inritability
Menstrual abnormalities
In children, slow growth in children, abnormal genital virlization
In children, short stature
In children, pseudoprecocious puberty or delayed
puberty

EndoDrChen.cos
Nieman LK. J Clin Endocrinol Metab. 2008;93:1526

Tamizaje

* Cortisoluria 24 horas
¢ Test supresién 1 mg dexametasona
* Cortisol salival a medianoche
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Cushing’s syndrome suspected
(consider endoaindlogist consultation)
I

Exclude exogenous glucocorticoid exposure

Perform one of the following tests
[ i 1
24hUFC(22tests)  Ovemight Late night salivary
1-mg DST cortisol (> 2 tests)

Consider caveats for each test (see text)
Use 48-h, 2-mg DST in certain populations (see text)

ANY ABNORM‘AL RESULT Normal (CS unlikely)

Exdude physiologic causes of hypercortisolism (Table 2) |

Consult endocrinologist

Perform 1 or 2 other studies shown above
Suggest consider or repeating the abnormal study

Suggest Dex-CRH or midnight serum cortisol in
certain populations (see text)

|

Discrepant
(Suggest additional evaluation)

Normal (CS unlikely)

Cushing’s syndrome
Nieman LK. J Clin Endocrinol Metab. 2008;93:1526




Drugs

Drugs that accelerate dexamethasone metabolism by induction
of CYP3A4

Phenobarbital

Phenytoin

Carbamazepine

Primidone

Rifampin

Rifapentine

Ethosuximide

Pioglitazone
Drugs that impair dexamethasone metabolism by inhibition of
CYP3A4

Aprepitant/fosaprepitant

Itraconazole

Ritonavir

Fluoxetine

Diltiazem

Cimetidine
Drugs that increase CBG and may falsely elevate cortisol results

Estrogens

Mitotane
Drugs that increase UFC results

Carbamazepine (increase)

Fenofibrate (increase if measured by HPLC)

Some synthetic glucocorticoids (immunoassays)

Drugs that inhibit 1 IBE-H{S[D%(_Il(on(e, carbenoxolone)

Nieman LK. J Clin Endocrinol Metab. 2008;93:1526

Cortisol salival

Cortisol sérico libre difunde libremente a
través de las células acinares de la glandula
salival

Saliva no contiene proteinas ligadoras

Por lo tanto, cortisol salival esta en equilibrio
con el cortisol sérico libre

— 4% de todo el cortisol circulante

Muestra estable a temperatura ambiente
hasta por 7 dias o varias semanas refrigerado
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Firstauhor CS(CD,adrensl  Timesof  Set- Assayused (method  Relference rangelcut-off, nmoll  Sensitiity (X)/
origin.ectoplc)  collctionting_of saliv collecion) (method o slaction) spedificty (%)
b
Raff, 1998 23] 90054 2300 O RIA(slivetes) 36 (25D sbove mean of controly) 52157
Cutro, 19934 B@.130 50 T RIA(cpectoraton 7.7 (90th of obese) 93/69 (vs. cbese patints)
in tubes) 100/88 (. normal subjects)
Pupanicolaou, 2002 122(96,12,12) 253012400 1O RIA (expectoration 152 (100% specficty) %300
[ bediime in tubes)
Putignano, 2003 (0] 41(33,7,1) n00 T RiA(ulivets) 97 (ROCto optimice sensitivty 9393
and speificty)
Vew 2004101 @ 07.1.9) 240 O RIA (salivettes) 552 (maimize senitvty with 10019
soodspecficiy)
Vardo, 2005 4] 12(5,3,4) 230 O RiA(ulivetes) 61 (ROCto optimize senslivity) _ 1001100
Tid2os[(2 002,60 200 0 RIA(ulivetes) 1620 yeas: .28 9471905 (16-20 years)
21-60 ears: 441 1001909 (21-60 year)
(optimize sensitvtylpecificity)
Friodman, 2007 (36]__ 24(24,0,0) 2300 0 ESAMR) 43 (25D sbove mean ofcontrol) 45095
Bad 2007 [31) O26lcbere  bedtime O RINLCMSMS  RIAA7 RIA:85-86
(mliveties) LCMSMS:28 LCMSMS:52-94
Kidambl, 2007 (7] 1 mild G5 6,2.0) 2390 O ELISA(mlivete) 43 (25D sbove meanof controly) NA
200
Cuctano, 2007 [76] 3 subcliical G5 2300 O RiAGalivete) 698 (upper quintie) 2193 (v cbeselnombese!
P
Restituto, 2008 (52 22 (NR) %#%0 T ELSA (iiveied) 221 (ROC) ssis2
Dol 2008 [55] 7G84 2500 T RIA(aivetes) 79 (ROC) 937100 6.79)
457 (ROC) 100759 (497)
Viar 2008771 7A(62,7) 2002490 O RIA(aalivetes) 85 (previously studied) 100NR
Maserinl, 2009 [54]  225CSA 23500 0 immunofuoro  0.65-5.1 (95th of normal) 23/68
matrically (sliveties)
Nunw2009(26]  13C5,235CA  2200-2400 1O RIA (salivetie) 12 (ROC o Mentify vert CS) 1007100 (fr CS)
bedtime 4B(ROCto dignose SCSA) 77165 (npaients with SCSA)
77/68 (outpatienta with SCSA)
Cardomn, 2009(25]  21(11,5,1) 2300 0 RIA(epectomtion 38 nmoll (ROC) 1001975
in tubes)
NA = ot appl = subinical seceting

Alexandraki KI. Neuroendocrinology. 2010;92(Supl 1):35
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Cortisol salival

* Estudios no han mostrado diferencias en
cortisol salival hora suefio, 11 PM 6
medianoche

* La sensibilidad no depende de un nivel de
corte especifico para toda la poblacion

* Se debe determinar cudl es el nivel de corte
para cada poblacién y metodologia utilizada
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High degree of clinical suspicion for Cushing’s syndrome

FIRST-LINE TESTS
urinary free cortisol, cortisol at midnight, low-dose dexamethasone suppression test

normal alterod if necessary:
fo——————— . + DEX-suppressed CRH test
[ cushing's syndrome + desmopressin stimulation
L Sxcluded | Cushing’s syndrome
FIRST DIFFERENTIAL DIAGNOSIS
- plasma ACTH
suppressed normal

ACTH-independent if necessary:

+ CRH stimulation
« adrenal CT scan SECOND DIFFERENTIAL DIAGNOSIS
+ CRH stimulation

+ high-dose dexamethasone inhibition
 inferior petrosal sinus sampling

unilateral bilateral pituitary extrapituitary

adenoma [ carcinoma | [hyperplasia1{ dysplasia | [ Cushing's disease | [ ectopic ACTH secretion
- pituitary imaging * total body imaging
 octreoscan
Noe: Istod it
performed. "If necessary” tests are clearly optional, but it should be noted that * FDG-PET
15l 0 bsolde sgreement o whi st VS co

Giraldi FP. Horm Res. 2009;71 (Supl 1):123




TRATAMIENTO
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Indicaciones

Type of Cushing’s
syndrome

Indication

Pituitary-dependent
Cushing’s syndrome

Pretreatment before pituitary surgery
Acute complications of hypercortisolism
Persistent hypercortisolism after pituitary
surgery

Nonvisible adenomas

High operation risk

Ectopic ACTH
syndrome

Acute complications of hypercortisolism
Unresectable or metastasized tumors
High operation risk

Adrenal Cushing’s
syndrome

Acute complications of hypercortisolism
Unresectable or metastasized adrenal
carcinoma
Ectopic hormone receptor expression
High operation risk

eadoluch
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Agentes bloqueadores de funcién

Mitotano
Etomidato
Metyrapone
Ketoconazole

adrenal

EndoDrChen.co
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Ketoconazol

* Altas dosis inhibe multiples vias de
esteroidogénesis:

— 11 beta hidroxilasa
— 17 hidroxilasa
— 18 hidroxilasa

* 400-1200 mg por dia

* Puede causar hipogonadismo en hombres
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U.S. Food and Drug Administration I
FoA J

Protecting and Promoting Your Health

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaceines, Biood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Drugs
o S & o

FDA Drug Safety Communication: FDA limits usage of Nizoral

S 2 (ketoconazole) oral tablets due to potentially fatal liver injury and risk

Drug Alerts and Statements of drug interactions and adrenal gland problems

Wedcaton Guides st

ong - 125K8)

Orug Shortages s

P rug Safety.
Iedormetion for Fatents d ~Aditional Informaton fr Health Gare Professionls | Data Summary | Reforences
Information by Drug Class Satoy Announcement

Medication Errors [1-26:2013] The USS.

9 s g
Sate use ntatve mecicaions
Drug Recalls. fibed p Wy
ey
uniike the Nizoral tablets, which are taken by mouth. .
Liver Injury (Hepatotoxicity)
e Fon
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EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH
26 July 2013
EMA/458028/2013

European Medicines Agency recommends suspension of
marketing authorisations for oral ketoconazole

Benefit of oral ketoconazole does not outweigh risk of liver injury in fungal
infections
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Ketoconazole

* No hay estudios aleatorizados

* Algunos estudios retrospectivos muestran
tasas de curacién de 50-70%

* En modelos animales, logran suprimir
produccién de ACTH, efecto que se logra
potenciar con el uso de pasireotide

Drchen.co
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BLOQUEADORES RECEPTORES DE
GLUCOCORTICOIDES

Mifepristone

* 10x mas afin por el receptor GC comparado
con el cortisol

* Se une al receptor de progesteronay
andrégenos
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Mifepristone

(a)100%
90%
70%
5 0%
8
'iso%
3 0% I
&
30%
A priori threshold responder rate wos set ot > 30%
20%
10%
0%
6 10 16 24 24/ET  Finol visit
(N=44) (N=38) (N=36) (N=34 (N=40) (N=46)

Week

ET = Eorly terminaion
ol o EndoDrChen.com

Katznelson L. Clinical Endocrinology. 2014;80:862

Responder Nonresponder  Lower bound one-sided

Statistics (mITT population) [n (%)) [n(%)]  95% exact binomial CI (%) P value
C-DM (n = 25)
Participants with or without a 25% reduction 15 (60) 10 (40) 417 <0.0001
from baseline in AUCycose at Wk 24/ET
C-HT (n = 21)
Participants who had =5 mm Hg reduction 8(38.1) 13(61.9) 206 <0.05

from baseline in DBP at wk 24/ET
C-HT and C-DM with HTN at screening (n = 40)

Participants who had =5 mm Hg reduction 17 (42.5) 23(57.5)
from baseline in DBP at wk 24/ET

Participants who had a reduction in 1127.5) 29(72.5)
antihypertensive medications at wk 24/ET

Participants who had either =5 mm Hg reduction 21 (52.57 19.(47.5)

from baseline in DBP or had a reduction in

antihypertensive medications at wk 24/ET
Median clinical improvement score of +1

at any reviewed visit®

Combined cohorts (n = 46) 40 (87.0) 6(13.0) 759 <0.0001
C-DM (n = 25) 23(92.0) 2(8.0) 769
CHT(n 17 (81.0) 4(19.0) 616
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A ody Welghtsin Combined Cohorts (mITT Population) B Change in Waist Circumference From Baseline to Week 24/ET:

N Females and Males (miTT Population)
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o ol N=19) N-13) (N=32) N=6) N-8) N=14)
Fleseriu M. J Clin Endocrinol Metab. 2012;97:2039

* Mejoria en hbalc, peso, presidn arterial

* Ndusea 48%, fatiga 48%, cefalea 44%,
hipokalemia 34%, artralgia 30%, vomitos 26%,
edema periférico 26%, hipertension 24%,
mareos 22%, hiporexia 20%, engrosamiento
endometrial 20%
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Conclusiones

 Sigue siendo un reto diagndsticos, sobre todo los
casos leves o sin cambios francos

* Métodos de tamizaje mas confiables, el papel de
cortisol salival nocturno

* Tratamiento quirurgico es de eleccidn

* Ketoconazole con limitaciones en uso por
hepatotoxicidad

* Mifepristone limitado por la forma de
monitorizacidn y disponibilidad en nuestro medio
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Preguntas...

chenku2409@gmail.com
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