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KNOSP CLASSIFICATION



SILENT CORTICOTROPH ADENOMA

Clinically silent corticotroph tumors of the pituitary gland. Neurosurgery 2000. 723–729

Translational or post-translational 
abnormalities of ACTH 
• Functionally inactive ACTH 
• Abnormal processing of POMC 
• Lower expressions of 

proconvertase 1/3  

Endocrinol Diabetes Metab Case Rep. 2019; 2019: 19-0046.



SILENT CORTICOTROPH ADENOMA

Clinically silent corticotroph tumors of the pituitary gland. Neurosurgery 2000. 723–729

More aggressive 



SILENT CORTICOTROPH ADENOMA

 2 subtypes 

 Type I SCA – 68% 
 Histologically indistinguishable from classical Cushing adenoma  
 Crooke’s hyaline changes  
 Strong ACTH expression  

 Type II SCA  
 Patchy or faint ACTH positivity by immunohistochemistry

Clinically silent corticotroph tumors of the pituitary gland. Neurosurgery 2000. 723–729



Crooke's hyaline  
change H&E ACTH

Cytokeratin Periodic acid–Schiff stain 
The Journal of Clinical Endocrinology & Metabolism, Volume 100, Issue 8, 1 August 2015, Pages 3165–3171



TRANSFORMATION FROM SCA INTO 
BIOCHEMICALLY CUSHING’S DISEASE

• Rare 
• Case report 
• Role of the PC1/3 expression in the transformation of phenotype 

from SCA to CD 

Endocrinol Diabetes Metab Case Rep. 2019; 2019: 19-0046.



Endocrine Reviews, August 2015, 36(4):385–486

Treatment strategy of 
Cushing disease



PREOPERATIVE MANAGEMENT

Control Hypercortisolism 

Antihypertensive drug

Thromboembolism prophylaxis



HYPERTENSION IN PATIENTS WITH 
CUSHING'S SYNDROME

Journal of Hypertension 2015, 33:44–60

↑Sensitivity of angiotensin receptor
Overall increased throughout in the RAS

 The Pathophysiology and Treatment of Hypertension in Patients With Cushing’s Syndrome. Front. Endocrinol. 10:321.

Esp. in Pt with severely 
edema and hypokalemia



ACEi/ARB 

CCB or MRA (favor if hypokalemia)

Journal of Hypertension 2015, 33:44–60
 The Pathophysiology and Treatment of Hypertension in Patients With Cushing’s Syndrome. Front. Endocrinol. 10:321.



 The Pathophysiology and Treatment of Hypertension in Patients With Cushing’s Syndrome. Front. Endocrinol. 10:321.



THROMBOEMBOLISM PROPHYLAXIS

 Increase thrombosis risk  

• Cortisol excess stimulate synthesis of several clotting factors e.g., fibrinogen, 
factor VIII, von Willebrand factor and plasminogen activator inhibitor 

• Increased homocysteine and taurine  

• Consequence of metabolic syndrome 
o Increase risk especially within 4 week after surgery and alter coagulation 
profile upto 1 year after surgical cure 

Perioperative prophylaxis for VTE is suggested 
oThe optimal prophylactic anticoagulation duration is unknown.



INTERVAL FROM SURGERY TO 
THROMBOTIC EVENT 

Journal of the Endocrine Society | doi: 10.1210/jendso/bvz033





PITUITARY SURGERY: 
TRANSSPHENOIDAL ADENOMECTOMY 

 Remission rate 
▪ Microadenoma 73-76% 

▪ Macroadenama 43% 

 15-66% relapse within 5-10 year 

Initial remission:  
morning serum cortisol < 5µg/dL 
or UFC < 10-20 µg/d within 7 day 
of tumor resection 

J Clin Endocrinol Metab. 2015 Aug; 100(8): 2807–2831.



Factors predicted Sx unfavorable outcome  

Endocrine Reviews, August 2015, 36(4):385–486



Zhuang et al. Medicine (2018) 97:46



RADIATION THERAPY

PRO

 Good rate of antisecretory 
efficacy  
•Long term control upto 10 years

CON

 Hypopituitarism 
 Secondary brain tumor  
•Highest risk in who received RT before age 

of 30 years 
•Glioma, Meningioma  

 Optic nerve damage and 
ophthalmoplegia  

 Cerebrovascular disease

Conventional RT 

Stereotactic RT

European Journal of Endocrinology (2019) 180, D9–D18

:Control hormonal hypersecretion and tumor growth



Factors predicted SRT unfavorable outcome  

Endocrine Reviews, August 2015, 36(4):385–486



Outcome of pituitary conventional radiation therapy   

• Remission rate 63.8% 
• Time to remission  

Range 1-104 mo 
Mean 17.4 mo  

• Recurrence rate 15.9% 
• Time to recurrence 

Range 18-84 mo 
 Mean 48.6 mo 
• Hypopituitarism 39.3% 
• Optic nerve damage 0%

Endocrine Reviews, August 2015, 36(4):385–486



Outcome of pituitary stereotactic radiation therapy  

• Remission rate 60.8% 
• Time to remission  
 Range 1-166 mo 

Mean 16 mo  
• Recurrence rate 12.3% 
• Time to relapse 

Range 0-120 mo 
Mean 27.6 mo 

• Hypopituitarism 23.1% 
• Optic nerve damage 1.1%

Endocrine Reviews, August 2015, 36(4):385–486



MEDICAL THERAPY
 1) Preoperative treatment to control 
hypercortisolism in patients with severe disease 
•Acutely ill patients e.g., severe infections, recent 
cardiovascular events (MI or PE), or acute 
psychosis  

 2) Adjuvant treatment or Bridging treatment  
•Surgical failure/partial success, while awaiting for 
definitive treatment 
•Waiting for complete effectiveness of RT 

 3) Not surgical candidates

Endocrine Reviews, August 2015, 36(4):385–486
The Journal of Clinical Endocrinology & Metabolism, 2021, Vol. 106, No. 1, 16–25



Langlois F, Chu J and Fleseriu M (2018) Pituitary-Directed Therapies for Cushing’s Disease. Front. Endocrinol. 9:164.

Pituitary directed medical therapy 
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Langlois F, Chu J and Fleseriu M (2018) Pituitary-Directed Therapies for Cushing’s Disease. Front. Endocrinol. 9:164.



PASIREOTIDE

• Corticotroph adenomas express mainly SSTR subtypes 5 and 2  

• SSTR5 expression is unaffected by high cortisol, whereas SSTR2 is 
suppressed, but can upregulate with eucortisolemia. 

• Pasireotide is a SRL with 40 times the binding affinity to SSTR5 
compared with octreotide; it also has high affinity for SSTR1, 2, 
and 3 
•  Restore SSTR2 membrane density thus improving drug efficacy



Tumor size Hypercortisolism 

1. Short-acting subcutaneous 
• 0.6 or 0.9 mg twice daily 
• Titrate ↑↓ 0.3 mg, max UFC 

reduction observed by 2 mo 
• Maintenance: 0.3-0.9 mg sc bid 
• Discontinue or combined with 

other drug if no clinical response 
to 0.9 mg 

2. Once-monthly IM 
• Pasireotide LAR 
• Initial 10 mg IM once a month, 

increase dose if UFC not 
normalization within 4 months  

• Maximum: 40 mg IM once a 
month

Side effect:  
Hyperglycemia (↓insulin and incretin secretion), gall stone, diarrhea, OT prolonged



Adrenal directed medical therapy 

The Journal of Clinical Endocrinology & Metabolism, 2021, Vol. 106, No. 1, 16–25



COMBINATION THERAPY

 Not well-established strategy  

 Severe hypercortisolism (e.g., ACC, ectopic ACTH secreting tumor, severe ACTH 
dependent hypercortisolism) 

•Ketoconazole, metyrapone, and mitotane 
• Rapid decline in UFC within 48 hr after initiation 

•Ketoconazole plus metyrapone therapy 

 Facilitate disease control and avert the need for urgent bilateral 
adrenalectomy

The Journal of Clinical Endocrinology & Metabolism, 2021, Vol. 106, No. 1, 16–25



COMBINATION THERAPY

 Steroidogenesis inhibitor +  1-2 centrally acting agents  
•Ketoconazole plus cabergoline and/or pasireotide 

 Biochemical control in a higher proportion than single-agent 
therapy 

 Need more data: suitable patient characteristic, efficacy and 
safety

The Journal of Clinical Endocrinology & Metabolism, 2021, Vol. 106, No. 1, 16–25



Adrenal-Directed Rx: Ketoconazole

• Rapid action 
• Not FDA approved 
• Approved in Europe

• SE: GI disturbances, ⇡ liver enzyme,  
       male hypogonadism 

• No prospective studies 
• Many drug-drug interactions 
• Potential escape from Rx response 

Fleseriu M. Endocrinol Metab Clin North Am 2015;44:51-70.  

Benefit Risk



Adrenal-Directed Rx: Metyrapone

• Rapid action 
• Not FDA approved 
• Approved in Europe

• SE: GI disturbances, hirsutism,  
       hypertension, hypokalemia 

• No prospective studies 
• Multiple daily dosing 
• Potential escape from Rx response 

Fleseriu M. Endocrinol Metab Clin North Am 2015;44:51-70.  

Benefit Risk



Adrenal-Directed Rx: Mitotane

• Adrenolytic action: approved for 
adrenal cancer 

• Escape unlikely given its adsrenolytic 
action

• SE: GI disturbances, neurological 
disorders, teratogenic actions,  
adrenal insufficiency (AI) 

• No prospective studies 
• Slow onset of action 

Fleseriu M. Endocrinol Metab Clin North Am 2015;44:51-70.  

Benefit Risk



Mifepristone

• Approved by FDA to Rx hyperglycemia 
in adults with endogenous CS 

• 50 patients in phase III,  
doses 300-1,200 mg/d 

• Improves glucose and clinical signs & 
symptoms of CS

• SE: AI, moderate-to-severe hypokalemia 
• Efficacy can only be determined by 

changes in clinical parameters 
       - ACTH & cortisol levels cannot be  
         used to evaluate efficacy 

• Thyroid function needs close 
monitoring 

• Does not control tumor volume 

Guarda F et al. Journal of the Endocrine Society  2019, js. 2019-00188. 

Benefit Risk



Bilateral Adrenalectomy

• Involves complete removal of both 
adrenal glands 

• Provides immediate control of 
hypercortisolism 

• Procedure has 84-91% success rate

• Results in permanent hypoadrenalism 
requiring lifelong glucocorticoid and 
mineralocorticoid replacement 

• Mortality higher in 1st year post BLA 
• Risk of developing Nelson’s syndrome 

• Rapid enlargement of 
corticotrophin adenoma 

Biller BMK et al. BMC Endocr Disord  2010; 10: 10; Chow JT et al. Clin Endocrinol (Oxf ) 2008; 68:513-519; Assie G et al. J Clin Endocrinol Metab 2007;92:172-179.

Benefit Risk


