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Basic profile

* A 58-year-old man

e Married

* Past medical Hx:
--HTN and Dyslipidemia for around one year
--Diabetes diagnosed recently before admission

* Personal history: no smoking/ quit drinking for
over 30 yrs/no betel nut

* Family Hx: nil
e Admission date: 2016/05/12



Case Summary

* Chief complaint:

-- progressive bilateral four limbs weakness three months before admission

 Associated S/S:

-- could not stand up after squatting down

-- hard to twist towel while washing his face
-- unsteady walking with crutch

-- erectile dysfunction

-- | BW (4kg within 2 months) with decreased appetite but general edema












Clinical course

2016/05/12 :

-- admitted to neurologic ward
—->NCV/EMG/brain MRI/lumbar
puncture—>polyneuropathy

—> posterior pituitary tumor??
—21GF-1: 292(81~225)

—24-UFC:8224.6(20.9 ~ 292.3) 2016/05/28:
ACTH: 76.90(<46) --75g OGTT: nadir GH 2.5(<1)
Cortisol: 20.79(8am:5~23) —>acromegaly
I K: 3.2 I I I a
Nosocomial pneumonia®
2016/05/09 2016/05/25 .
Neuro OPD -- consult meta
> suspected demyelinating --high ACTH under hypercortisolism
polyneuropathy —>8mg overnight high dose
>arrange admission dexamethasone suppression test

- **Cortisol:76.41(pituitary origin<5)

—arrange chest/abdomen CT

- pancreatic body 4.7 cm with multiple
liver metastases




Q1:What is your impression and
differential diagnosis?

Al:
. Suspected sporadic MEN-1 with EAS P-NET
-- Impression:  and acromegaly

v’ Suspected ectopic ACTH syndrome (EAS) due to
pancreatic neuroendocrine tumor (P-NET)

v’ Suspected acromegaly

-- Ddx: EAS and ectopic acromegaly due to ACTH
and GHRH producing P-NET



INTERNAL @ MEDICINE

CASE REPORT

Metastatic Pancreatic Neuroendocrine Tumor that
Progressed to Ectopic Adrenocorticotropic Hormone
(ACTH) Syndrome with Growth Hormone-releasing

Hormone (GHRH) Production

Figure 2. Pathological examination of the pancreatic tumor. A) Well-differentiated neuroendocrine
tumor (Hematoxylin and Eosin staining). B) The percentage of Ki67 positive cells was 11.5%. C)

Positive immunostaining for ACTH. D)rPositive immunostaining for GHRH.JACTH: adrenocortico-
tropic hormone, GHRH: growth hormone-releasing hormone




Cushing’s syndrome

® Definition:
--symptoms and signs directly from
chronic exposure to excess glucocorticoid

he most common
latrogenic Cushing's

syndrome

Cushing's syndrome ' §
!

Cushing's disease

ACTH
nonpituitary tumors
2~3 per 10 millions

N Endogenous Cushing 1

syndrome g, Adrenal tumors

™~ Ectopic ACTH syndrome

Other causes

J Clin Endocrinol Metab. 2001 Jan. 86 (1):117-23.



Causes of Cushing’s syndrome

Diagnosis Patient (%)
e ACTH-dependent
Pituitary-dependent Cushing'’s syndrome 65
_(Cushing disease)
Ectopic ACTH syndrome (i.e. bronchial, 7

thymic, pancreatic carcinoids,
medullary thyroid carcinoma, etc.)
Ectopic CRH syndrome <1
e ACTH-Independent
Adrenal adenoma 18
Adrenal carcinoma 6
1
3

PPNAD (including the Carney complex)
AIMAH (aberrant expression of ectopic

and eutopic membrane receptors:
gastric inhibitory polypeptide,
catecholamines, or LH/human
chorionic gonadotropin, vasopressin,
and serotonin)

J Clin Endocrinol Metab. 94: 3121-3131, 2009
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Suspect Cushing's Syndrome Clinically

v

3 Options for Screening for Hypercortisolism:
24-h UFC pr Overnight 1 mg DST or 11 pm Salivary Cortisol

' T

& and low @ or ©but high & but in Pt w/
clinical suspicion clinical suspicion acute iflness, EtOH, depression
' v A
Not Cushing's ¥" (or repeat) 24-h UFC re v after resolution of
iliness or ¥ combined
| 48-h LD DST + CRH
@ # ~
e e
v X, Y
Differentiate level of defect by checking serum ACTH ? Pseudo-

r-"'/ \ Cushing's
ACTH-dependent normal low ACTH-independent

| or high ¢

v
48-h or]O/N high-dose DST adrenal CT or MRI
or CRH test)
I ~
Will not suppress |Will suppress
(or & stim) (or B stim)
A @
chest/abd MRI pituitary MRI
somatostatin scan| 6} ‘_e" |
@ BIPSS @
v ‘,saa?ch ‘@1 + v

Ectopic ACTHI | Cushing's disease Adrenal tumor

Endo Metab Clin North Am 2005;34:385
J Clin Endocrinol Metab 2008;93: 1526 —1540




Acromegaly
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Headaches,
visual problems

Soft tissue swelling of

Widﬂzl:f"a::q a:zeth' hands/feet/tongue and
ged) enlarged forehead/nose,
Signs voice changes

and Symptoms
of Acromegaly

Hypertension,
enlargement
of heart

Sleep apnea Diabetes, impaired Joint pain/weakness,
glucose tolerance carpal tunnel syndrome

Figure 4. Common signs and symptoms of acromegaly



Causes of Acromegaly

GH-secreting pituitary tumors

-- benign adenoma (most common)

-- carcinoma

* GHRH-secreting tumors
* Ectopic GH-secreting tumor
 Exogenous sources of GH

e @Genetic causes

-- MEN 1
-- McCune Albright syndrome
-- Carney’s complex



Algorithm for the diagnosis of acromegaly

IGF-1

¥ v

Normal Elevated
v

Active acromegaly OGTT with GH levels
ruled out T

GH suppressed IInadﬂquate SuUppression

' ¥

Pituitary MRI
; | !

Normal || Mass or empty sella |

v v

Chest and abdominal CT GH-secreting
GHRH measurement pituitary adenoma

v

Extra-pituitary acromegaly

Melmed S, Anterior pituitary. In: Current Practice of Medicine, Korenman S (Ed), 1996.



Definition of MEN1

* A rare disorder with classically characterized
-- parathyroid gland tumor
-- anterior pituitary tumor
-- pancreatic islet cells tumor

* Diagnosis

-- two or more primary MEN1 tumors
-- one MEN1-associated tumor with family Hx

J Clin Endocrinol Metab. 2012;97(9):2990.



Q2:What is the next examination should you
arrange for this patient after abdominal CT
and pituitary MRI?

e A2:
-- Biopsy for pancreatic tumor or metastatic
lesions of liver



Clinical course

2016/06/08:

--Liver, needle biopsy

—>ACTH secreting grade 1 neuroendocrine tumor,
metastatic (IHC: no GH; GHRH not available in Taiwan)

-

2016/06/02: 2016/06/17:

- ectopic ACTH syndrome and -- MRI of Sella Turcica ((C+-)
acromegaly were impressed —1.348cm left pituitary macroadenoma

- Octreotide LAR 30mg 1pc IM with central sellar floor erosion—> Origin of
acromegaly !?
--Tentative Dx: Suspected sporadic MEN-1
with EAS P-NET and acromegaly




Q3:What is the major complications of
hypercortisolism? How to treat his severe
hypercortisolism?

e A3-1: complication of excess glucocorticoid

Osteoporosis
{spine) and

Lancet Diabetes Endocrinol. 2016 Jul;4(7):611-29.



Treatment of severe hypercortisolism
due to EAS

e Steroidogenesis inhibitor
* Glucocorticoid receptor antagonist

 Bilateral adrenalectomy



1 Clinn Endocninol Metab, August 2015, 100(8):2807=2831 press endocnne orgfourmalfcem 2807

SPECEFAL FEATWRE

Clinical Practice Guidaline

Treatment of Cushing’s Syndrome: An Endocrine
Society Clinical Practice Guideline

Lynnette K. Nieman, Beverly M. K. Biller, James W. Findling, M. Hassan Murad,
lohn Newell-Price, Martin O. Savage, and Antoine Tabarin

Program in Reproductive and Adult Endocninology {L.K.N.), The Eunice Kennedy Shriver National Institute
of Child Health and Human Development, Mational Institutes of Health, Bethesda, Maryland 20892,
Meuroendocrine Unit (B.M.K.B.), Massachusetts General Hospital, Boston, Massachusetts 02114;

Medical College of Wisconsin (1.W.F.}, Milwaukee, Wisconsin 53226; Mayo Clinic (M.H.M.), Division of
Preventive Medicine, Rochester, Minnesota 55905; Department of Human Metabolism (1.N_=P.), School
of Medicine and Biomedical Science, University of Sheffield, Sheffield 510 2RX, United Kingdom; William
Harvey Research Institute (M.O.S.}, Barts and the London School of Medicine and Dentistry, London
EC1M 6BQ, United Kingdom; and Department of Endecnnalogy (A.T.), Centre Hospitalier Universitaire
de Bordeaux and Inserm 862, University of Bordeaux, 33077 Bordeaus, France

Objective: The objective is to formulate dinical practice guidelines for treating Cushing's syndrome.

Participants: Participants include an Endocrine Society-appointed Task Force of experts, a methodol-
ogist, and a medical writer. The European Society for Endocrinology co-sponsored the guideline.

Evidence: The Task Force used the Grading of Recommendations, Assessment, Development, and
Evaluation system to describe the strength of recommendations and the quality of evidence. The
Task Force commissioned three systematic reviews and used the best available evidence from other
published systematic reviews and individual studies.

Consensus Process: The Task Force achieved consensus through one group meeting, several con-
ference calls, and numerous e-mail communications. Committees and members of The Endocrine




Cushing's Syndrome and Etiology Established Biochemically

Table 1. Medical Treatment of CS

Drug

Pros

Steroidogenesis
inhibitors
Ketoconazola®

Metyrapone”®

Mitotane®

Ftomidate
Pituitary-directed
Cabergoline
Pasireotide®

Glucocorticoid
receptor-
directed

Mifepristone®

Quick onset of action

Quick onset of action

Adrenolytic, approved for adrenal
cancer

Intravencus, quick onset of action

Adverse effects: asthenia, Gl, dizziness
Most successful when UFC =2-fold normal;

sc administration; adverse effects: diarrhea,

nausea, cholelithiasis, hyperglycemia,
transient 1 LFTs; 1QTc

Difficult to titrate (no biomarker);
abortifacient; adverse effects: fatigue,
nausea, vomiting, arthralgias, headache,
hypertension, hypokalemia, edema,
endometrial thickening

1-7 malwk
B00-900 wg twice
daily

300-1200 mo/d

Abbreviations: Gl, gastrointestinal; DO, drug-drug interactions,; HT, hypertension; CNS, central nervous system; WEC, white blood cell count; LFTs,
liver function tests; CBG, corticosteroid binding globulin; ICU, intensive care unit; OTc, corrected QT interval.

2 Except as noted, the lowest dose may be used initially, unless the patient has severe hypercortisolism (UFC more than five times normal), in which
case the starting dose may be doubled,

b Ketoconazole and metyrapone are approved by the European Medicines Agency for the treatment of CS.

t Mitotane has FD'A approval for treatment of adrenal cancer.

FRjLEIT s IR SR AR 051 B PE RECELFI ST L W e J. AR FREL ITET BAFSILEON L L, RIEIT RMVE, 1B PRI, VT, T O T PSR P ST P e IFIIH_‘I_\]II\J’I’I—FII::. (=10

Endocrine Society Clinical Practice Guideline. J (lin Endacrinol AMatab. 2008:93:1526=1540_(17)



Clinical course

Plan:
--bilateral adrenectomy for

2016/06/08: hypercortisolism

--Liver, needle biopsy --TSS for pituitary macroadenoma
- ACTH secreting grade 1 --primary tumor resection with
neuroendocrine tumor, metastatic liver transplant if no extra-

I I I hepatic metastasis??

2016/06/02:

-- ectopic ACTH syndrome and
acromegaly were impressed

- Octreotide LAR 30mg 1pc IM

2016/06/17:

-- MRI of Sella Turcica ((C+-)

—1.348cm left pituitary macroadenoma
with central sellar floor erosion—> Origin of

acromegaly??
--Tentative Dx: Suspected sporadic MEN-1
with EAS P-NET and acromegaly
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- - K Kamp and others Ectopic ACTH syndrome 174:3 271280
Clinical Study in NET patients

Prevalence and clinical features of the ectopic
ACTH syndrome in patients with
gastroenteropancreatic and thoracic
neuroendocrine tumors

K Kamp®', R A Alwani', E Korpershoek®, G J H Franssen®, W W de Herder'

and R A Feelders® Comepondence
should be addresed

“Sactar of Endocrinalogy, Department of Internal Medicine, 2Illn:'|:»-ar|:n'|n|:|1t of Pathology and ine partment of o K Kamp

Surgery, ENETS Center of Excellence, Erasmus Medical Center, *s-Gravendijionsal 230, 3015 CE Rotterdam, Email

The Netherlands bk amipilera sriusmc nll

Abstract

Objective: Several series report on the relative contribution of ectopic ACTH syndrome (EAS) in the spectrum of Cushing's
syndrome. However, prevalence of EAS in patients with thorack or gastroenteropancreatic neurcendocrine tumors
(GEP-NEE) i currently unknown.

Design: We assessed, in a tertiary referral center, the prevalence of EAS in a large cohort of thomcdc and GEP-NET patients
including clinical, bicchemical, and radiclogical features; management; and treatment cutcome.

Methods: |ntotal, 918 patients with thoracic or GEP-METs were studied {1593-2012). Multiple endocrine neoplasia type 1 and
small cell lung carcinema patients were excduded. Differentiation between synchronous, metachronous, and oyclic
occurrence of EAS was made.

Results: Out of the 918 patients with thoracic and GEP-METs (469 males and 449 females; median age 58.7 yvears (range:
1?.3—&?.3:1:1, EAS (ten males and 19 females; median age 48.1 years (range: 24.7-77.9)). EAS occurred
synchronously in 23 patients (79%), metachronously in four patients (14%), and oyclical in two patients (7%) respectively.
NEE causing EAS included lung/bronchus (n=19), pancreatic (n=9), and thymic (n =4). In four patients, the cause of EAS was
unknown (n=4). Median overall survival {05} of non-EAS thoracic and GEP-NET patie nuw-aange: 0.6-249.4).
Median 05 of EAS patients mmrange: 2.2-250.9). After comparison, only the first Syear survival was
significantly shorter {P=0.013) in EAS patients.

Conclusion: Prevalence of EAS | i ; 2 s ;
by thoracic and pancreatic METY First E-ye.ar surl.rn.ral of EAS patients was shorter cnmpared with non-EAS patients.

Evropean Jowrnal of
Endooinology

(2016} 174, 271-280



Table 1 Clinicopathological characteristics of 918 patients with thoracic and GEP-MET: evaluated for the presence of EAS.
Group analysis has been conducted between thoracic and GEP-NET patients with and without the EAS.

Ectopic ACTH

Clinicopathological All patients (n=3918) Mor-Cushing NET (n— 889} Cushing MET (n=24)

charactens tics i % n % i % P v alue

Gender
Male 469 51.1 459 516 10 34.5 0.069
Femnale 449 4B.9 430 48.4 19 ”

Age at diagnosis NET (years) 58.7 (17.3-87.3) 58.9 (17.3-87.3) 48.1 (24.7-77 3 <0.001
= 5 205 223 189 21.3 16 55.2 == 0,001
50-69 555 605 543 611 12 41.4 00323
= 70 158 17.2 157 17.7 1 3.4 0.045

Primary localization
Lurg'bronchus 51 5.6 42 4.7 9 E| == 0,001
Thymus [ 0.7 2 02 4 138 == 0001
Stomach 18 2 17 19 1 3.4 0.442
Small intestine 267 29.1 267 30 o 0 == 0,001
Append ix 16 1.7 15 1.7 1 3.4 0,404
lleocecal 43 a.7 43 4.8 L1} 0 0.393
Large intestine 47 51 a7 53 o 0 0.394
Recturm 32 3.5 32 3.6 o 0 0.62
Other® 12 13 12 1.3 L1} 0 1.000
Cancer of unknown primary 131 143 127 14.3 4 138 1.000
Pancreas

Mon-functioning 221 24.1 212 238 9 Ed| 0.373
Irsulinoma 41 4.5 41 4.6 L1} 0 0.636
Glucagonoma [ 0.7 [ 0.7 0 0 1.000
Gastrinoma 16 1.7 15 1.7 1 3.4 0,404
VIPoma 10 1.1 10 1.1 o 0 1.000
Somatostatinoma 1 01 1 o1 [1] 1] 1.000

Metastasis localization
Lymph node 48 Flixc 631 i1 17 B.& 0.151
Liver Fals 78 T00 T8.7 16 0.003
Bone 214 233 207 233 7 24.1 0.915
Lurwg 7 B.4 69 1.8 B 27.6 0.002
Other® 127 13.8 123 138 4 138 1.000

Tumor grade
Gl 240 26.1 236 26.5 4 : 0.124
G2 240 26.1 226 25.4 14 0.006
&3 43 4.7 40 4.5 3 10.2 0.15
Unknown 345 43 287 435 B 27.6 0.088

EMETS stage
I-Illa 7 B.4 73 8.2 4 13.8 0.296
ik a0 9.8 B3 9.3 7 : 0.018
W 751 B1.B 733 B2.5 18 62.1 0.005

. | . ____________ ______________ |

*Other primary tumors included: sesaphagus, kidney, and avany NETS
“Other metastasls included: adrenal, heart, brain, spleen, breast, skin, thyrold, testls, aye, and uterus.



Table 2 Clinical symptoms and signs at presentation incduding In total 22 OUt Of 29 patients
’

complications in patients with EAS (n=29).

—— ——— underwent a bilateral adrenalectomy to
Clinical presentation and complications n %o . .
control the hypercortisolism caused by EAS.

Clinical symptoms and signs

Musde weakness 7 23 79 --late BADx: 5.2 months (range: 2.2-20.9)
Hypokalemia «* 21 72 . . _
Body weight s = --early BADx: 6.2 months (range: 5.0—-20.9)
Increase 17 59
Decrease o 3 10 Table 2 Diagnostic criteria and specific treatment of emer-
Truncal obesity 19 66 : - PR
Eill acon fade ‘0 S5 gency BADx in catastrophic Cushing's syndrome.
Hypertension 17 59
géaift“ :; gg Clinical criteria
Brfﬁizg 15 53 A patient with Cushing's syndrome and recent ornset of one or
Hirsutiem 14 a8 more of the following:
Buffalo hump 13 45 ' IStic | ;
Psychiatric disorders 1 38 — intractable hypokalaemia, uncontrolled hypertension;
Osteopenia or osteoporosis 9 31 — heart failure:
ﬂ;’;:rpigmemaﬁm 3 gj — gastrointestinal haemorrhage;
it 6 21 — glucocorticoid-induced acute psychosis;
Impaired cognition or memory 5 17 ‘I progressive debilitating mynpathﬂ
Violaceous striae 4 14 — thromboembolism; and/or
Menstrual irregularities or amenorrhea 2 7 — uncontrolled hyperglycaemia and ketoacidosis.
'E‘Z;Ei"m g 3 Biochemical criteria
ractu . . —
Complications A patient with C_u_:'.hmg s syndrome and at least one of the
Uncontrolled diabetes 17 59 'ED-U-MUJE conditi LI
Severe or opportunistic infections 12 41 serum cortisol of =41 pg/dl (1100 nmold) (27); and/or |
Severe hypertension 5 17 — severe hypokalaemia ( <3.0 mmol/l).
Thrombosis or pulmonary embolism 4 14 Treatment
Psychasls 4 1 Consider transfer to ICU

Control hypercortisolism with 2.5-3.0 mg/h etomidate i.v. (safe

Eur J Endocrinol. 2016 Mar;174(3):271-80. cortisol levels: in physiologically stressed patients, 500-
800 nmol/l; in non-stressed patients, 150-300 nmol/l) (31)

Treat complications
Eur J Endocrinol. 2015 Oct;173(4):M23-32.  _Plan BADxat the next available possibility
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LIVER TRANSPLANTATION FOR METASTATIC NEUROCENDOCRINE
CARCINOMA: An Analysis of 103 Patients

Lehnert, Thomas Transplantation. 66(10):1307-1312,
November 27, 1998.
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Abstract

Background. Patients with neuroendocrine carcinama often present with liver metastazses not amenahble to hepatic
resection. For them, liver transplantation has been considered a viahle treatment option, especially if hormanal
symptoms and pain cannot be controlled medically. Still, little is known regarding potential prognostic factars and
long-term survival after liver transplantation for neuroendocrine turmors.

hWlethods. A search of English, French, and German literature identified patients with liver transplantation for
extensive metastases from neuroendocrine carcinoma for whom fallow-up data were available.

Results. Dverall Z-vear and S-year survival for all 103 patients was B0% and 47%4, respectively, but recurrence-
free S-yvear survival did not exceed 24%. Univariate analysis identified age less than 50 years, primary tumaor
location in lung or bowel, and pretransplant somatostatin therapy as favorable prognostic factors, whereas
extended operations combining liver transplantation with upper abdominal exenteration ar Yhipple's procedure
were associated with poor prognosis. Multivariate analysis identified age greater than 50 years (F<0.03) and
transplantation cambined with upper abdominal exenteration ar YWhipple's operation (F<0.001) as adverse
pragnostic factars.

Conclusions. Liver transplantation may be justified in selected patients to pravide immediate relief of otherwise
intractable pain or hormone-related symptoms. Transplantation with curative intent appears worth-while in young
patients with only hepatic disease. In older patients with extrahepatic disease requiring extended operations,
lang-term results are discouraging, and the small benefit achieved by liver transplantation must be weighed
against medical treatment options and the natural course of often slowly progressing disease.
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i Relative 95%

B R_lbk factor B - risk Confidence limit P
Extended operation 4.8 2.3-10.0 <0.0001
Age >50 years 2.1 1.1-4.0 0.027
Location of primary 0.20
Somatostatin treatment 0.23

Transplantation with curative intent
appears worth-while in young patients with only hepatic disease



Clinical course

4.7>6.8 cm

2016/11/08

Whole body CT: progressive disease after 3™ Octreotide LAR 30mg

—Everolimus 10mg QD (RADIANT-3 trial: 11 vs 4.6 months?); (PFS in Taiwan: 18.9months?)

— Lanreotide 120mg Q4W (Median not reached; 65.1% with 2 yrs PFS3)
IN Engl J Med. 364.6 (2011): 514-523.
2Asia Pac J Clin Oncol. 2016 Jun 30. doi: 10.1111/ajco.12571.
3N Engl J Med. 2014 Jul 17;371(3):224-33.
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Octreotide LAR 30mg/2. 5ml/vial
4% Sandostatin LAR 3
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% PDA258M
4 Everolimus 5mg/tab
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Lanreotide 120mg/pre-filled
X® 4 Somatuline 21.1% pee- y Y€ inge
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