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Table 1
Clinical presentations, syndromes, tumor types, sites, and hormones®

Clinical Presentation

Syndrome

Tumor Type

Sites

Hormones

Flushing

Diarrhea, abdominal pain,
and dyspepsia

Carcinoid

Medullary carcinoma of
thyroid

Pheochromocytoma

Carcinoid, WDHHA, ZE, PP,

MCT

Carcinoid
C-cell tumor
Tumeor of chromaffin cells

Carcinoid, VIPoma,
gastrinoma, PPoma,
medullary carcinoma
thyroid, mastocytoma

Mid/foregut adrenal
medulla gastric

Thyroid C cells

Adrenal and sympathetic

As above, pancreas, mast
cells, thyroid

Serotonin, CGRP, calcitonin
Metanephrine and
normetanephrine

As above, VIP, gastrin, PP,
calcitonin

Diarrhealsteatorrhea

Somatostatin
Bleeding Gl tract

Somatostatinoma,
neurofibromatosis

Pancreas
Duodenum

Somatostatin

Wheezing

Carcinoid

Carcinoid

Gut/pancreasiung

5P, CGRP, serotonin

Ulcer/dyspepsia

Zollinger-Ellison

Gastrinoma

Pancreas/ducdenum

Gastrin

Hypoglycemia

Whipple’s triad

Insulinoma, sarcoma,
hepatoma

Pancreas, retroperitoneal
liver

Insulin, IGF-1, IGF-11

Dermatitis

Sweet syndrome
Pellagra

Glucagonoma
Carcinoid

Pancreas
Midgut

Glucagon
Serotonin

Dementia

Sweet syndrome

Glucagonoma

Pancreas

Glucagon

Diabetes

Glucagonoma
Somatostatin

Glucagonoma
Somatostatinoma

Pancreas
Pancreas

Glucagon
Somatostatin

DV, steatorrhea,
cholelithiasis,
neurafibromatosis

Somatostatin

Somatostatinoma

Pancreas
Duodenum

Somatostatin

Silent, liver metastases

Silent

PPOMA

Pancreas

PP

Abbreviations: CGRP, calcitonin gene-related peptide; PP, pancreatic polypeptide; IGF, insulin-like growth factor; VIP, vasoactive intestinal peptide; MCT, medullary
carcinoma of thyroid; SP, substance P

Data fromVinik A, O'Dorisio T, Woltering E, et al. Neuroendocrine tumors: a comprehensive guide to diagnosis and management. 1st edition. Inglewood (CA):
Interscience Institute; 2006.




Diagnosis Correct
Irritable Bowel Diagnosis
Death

Jiarrhea

Flushing

6 8 10 12 14 16 18

Years

The natural history of carcinoid tumors




EXAMENES AUXILIARES

Leuc
Eritrocitos
Hb
Eosinofilos
Linfocitos
Basofilos
Monocitos
Segmen.

5090
4.84mill
11.1
2.2

14

0.7

4.7
77.5

Fosfatasa Alcalina

153 U/L
32 U/L
29 U/L
67 UIL
0.32 m/dl
6.5 g/dI
3.7 g/dI
2.8

140.7 mmol/L
3.65 mmol/L
103.4 mmol/L
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CLINICS 2000:64(6):699-T06

REVIEW

HYPERCALCITONINEMIA IS NOT PATHOGNOMONIC
OF MEDULLARY THYROID CARCINOMA

Sergio PA Toledo,' Delmar M Lourenco Jr,! Marcelo Augusto Santos,' Marcos R
Tavares," Rodrigo A Toledo,' Jova Emilie de Menezes Correia-Deur’

doi: 10.15909/51807-59322009000700015




Hypercalcitoninemia in non-MTC cases CLINICS 2009:64(6):699-706
Toledo SPA et al.

Table 1- Hypercalcitoninemia in non-medullary thyroid
carcinoma conditions

Physiologic conditions®¥**  Sex
Age
£

Physical activity

Drugs* - Omeprazole and similar drugs (interfere

e Table 2 - Calcitonin values and risk for medullary thyroid
mnucocorticolas

Beta-blockers carcinoma e
Glucagon
CGRP
Enteroglucagon
Pancreozimine <100 Exu—eme}y high 100%)

Non-thyroid Hypergastrinemias o= 3
pathologies™***=* Hypercalcemias (hyperparathyroidism) = 50 and < 100* Moderate (25%)

Renal insufficiency

Value (pg/ml) Risk for MTC

) B , = 20 and < 50** Low (8.3%)
Neuroendocrine tumors:

pheochromocytoma <§.5 for men/<5.0 for women Normal
paraganglioma
enteropancreatic endocrine tumors * Based on Constante et al., 2007. ** It is recommended to systematically
VIPoma o investigate non-MTC conditions in patients with calcitonin levels in these
insulinomacarcinoids Rl

small cell pulmonary tumor ranges.

Thyroid Thyroid carcinomas:

pathologies™***%% follicular carcinoma
papillary carcinoma

Chronic autoimmune thyroiditis*

#* There is some debate on this subject (see text)
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Mutaciones somaticas +

_ CMT esporadico CMT hereditario
+

Mutaciones de la linea

6-7%

Unifocal Multifocal
20% (multifocal)

4ta década Diferentes tipos de edad

Feocromocitoma
Hiperparatiroidismo

Ganglios cervicales y/o Ganglionar
mediastino 2da década
Higado
Pulmon
Oseo (liticas)




Thyroidectomy + level VI compartmental
dissection™"

= Mandatory skilled | Ny + calcitonin < 400 pg/mlL |_ —*
neck US to mclude the
superior mediastinum,
central and bilateral
lateral neck
compartments
serum calcitonin,

FNA or CEA, and calcium’

calcitonin HE’; T_Ut,ﬁt":'” : M, or advanced local features, consider

diagnostic AR Obtain: minimal M, less agaressive neck surgery to
or Treat PHEO before *Chest CT preserve: speech and swallowing,

SUSPICIOUS MTC.? PHEQ excluded *Meck CT

for MTC if negative: 1) BET and + 3-phase contrast-

family history, or 2) enhanced multidector morbidity.

plasma free lver CT, or contrast + Consider EBRT for high risk

metanephrines and enhanced MRI \ patients {controversial)
normetanephrines, or \

+ Thyroidectomy + level VI
compartmental dissection 5

| M, or calcitonin > 400 pg/mL | ‘ * Lateral neck compartmental

dissection of image or biopsy
positive compartments.
* In the presence of M, dissase or

and maintain locoregional disease
control to prevent central neck

24-hour urine
metanephrines and
normetansphrines, or
3) adrenal CT or MRI

Palliative neck operation f needed
for trachea compromise or local
pain.®

¥
Consider clinical trials, and palliative
therapies ncluding surgery, EBRT,
percutanecus miterventions, and
hepatic embolization.

Treat hyperparathyroidism with 4 gland resection and autograft to heterotopic site, or subtotal parathyroidectomy: Consider cryopreservatbon.
®Ideally perfiormed with genetics counseling and completed precperatively.

PHED preoperative screening should begin by age 8 years for MEN 2B and mutated BET codons 634 and 630; and by age 20 years for other
RET mutations.
".Daraﬂ'q,'mid glands resected or devascularized should be autografied in the neck in RET-negative, MEN 2B, and FMTC patients, while MEM 24
glands should be autografted to a heterctopic site.
*Consider external beam radiation of TNM stage T4 disease to prevent recurrent local disease.
FMA, fine-needle aspiration biopsy.

FIG. 2 Initial diagnosis and therapy of clinically apparent disease.




Somatic mutations in the RET proto-oncogene in sporadic medullary
thyroid carcinomas
S. Dvorakova®*, E. Vaclavikova®, V. Sykorova®, J. Vcelak®, Z. Novak®, J. Duskova®,

A. Ryskad, J. Laco9, J. Cap®, D. Kodetova!, R. Kodet!, L. Krskova !, P. Vicek&, J. Astlh,
D. Vesely ", B. Bendlov

Table 2
Detection rate of the RET proto-oncogene somatic mutations

Type of mutation | number | % |% of mutations |
Ve 18Thr

Thr330Met
Ser922Pro
Gly911Asp. Met818Thr, Glus21Lys
exon 10+16 Val591lle, Met318Thr
Cys630Arg
del 6bp 632-633
Ala883FPhe
AlaB83Ser

exon 16

exon 11

exon 15

s || ol | s || s ff s [ | i

]
L% ]

total with mutation

total no mutation

[ %]
on

Fa
L

total tumors

5. Dvorakova et al. f Molecular and Cellular Endocrinology 284 (2008) 2 1=
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RASTREO MIBI [Filtro de serie]
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Resonancia Magnética de Abdomen Superior y
Colangioresonancia
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FMA or
calctonin
diagnostic

or
SUSpICIOUS
for MTC

= Mandatory skilled
neck LIS to mclude the
superior mediastinum,
central and bilateral
lateral neck
compartments

* gerum calcitonin,
CEA, and calcium’

+* RET mutation
analysis®

+ Treat PHEO before
MTC.? PHEOQ excluded
if megatnee: 1) RET and
tamily history, or 2)
plasma free
metanephnnss and
normetansphnnes, or
24-hour urine
metanephrines and
normetansphrines, or
3) adrenal CT or MRI

| My + calcitonin < 400 pg/mL |— —

| M, or calcitonm = 400 pg/mL |

Obtain:

« Chest CT

«Meck CT

» 3-phase contrast-
enhanced multidector
lver CT, or contrast
enhanced MBI

Thyroidectomy + level VI compartmental
dissection™"

M, or
minimal M,

Extenswe M,

+ Thyroidectomy + level VI
compartmental dissection 5

« Lateral neck compartmental
dissection of image or biopsy
positive compartments.

* In the presence of M, dissase or
advanced local features, consider
less aggressive neck surgery to
preserve: speech and swallowing,
and maintain locoregional disease
control to prevent central neck
morbidity.

+ Consider EBRAT for high nisk

patients {controversial)

Palliative neck operation f needed
for trachea compromise or local

pain.®
¥

Consider clinical trials, and palliative
therapies ncluding surgery, EBRT,
percutanecus miterventions, and
hepatic embolization.

Treat hyperparathyroidism with 4 gland resection and autograft to heterotopic site, or subtotal parathyroidectomy: Consider cryopreservatbon.

®Ideally perfiormed with genetics counseling and completed precperatively.

PHED preoperative screening should begin by age 8 years for MEN 2B and mutated BET codons 634 and 630; and by age 20 years for other
RET mutations.

".Daraﬂ'q,'mid glands resected or devascularized should be autografied in the neck in RET-negative, MEN 2B, and FMTC patients, while MEM 24
glands should be autografted to a heterctopic site.

*Consider external beam radiation of TNM stage T4 disease to prevent recurrent local disease.

FMA, fine-needle aspiration biopsy.

FIG. 2 Initial diagnosis and therapy of clinically apparent disease.




Cabozantinib

Vandetanib W{
R

B,

-

Ilrlll!'“lli ..1' Cabozantinib
MET i: |
T | ":;?a"-'l Eat;ﬂl:al"lllllltl .
Vandetanib o ] F"'”'H'I "H"EGF%;E:I Vandetanib
: : k‘_\:.- - A
p

i

EGFRA% P

PI3K

prev—] |

AKT

mTOR ERK

re

Proliferation
Survival
Growth
Migration
Differentiation

Fig. 1. The MTC receptors and molecular pathways that are targeted by vandetanib and

cabozantinib
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FECHA
AG HEPATOCITARIO

CK7
CK20

CROMOGRANINA
SINAPTOFISINA

CALCITONINA
CEA

ROJO CONGO
ACL
PANQUERATINA

21/11/2014

08/02/2015

25/03/2015
NR

NR
NR

NR

+

27/03/2015
NR

NR
NR

NR
NR
NR




Appl Immunohistochem Mol Morphol = Volume 20, Number 5, October 2012 ITF-1 Expression in Tumor Diagnosis

TABLE 1. TTF-1 Expression Reported in Thyroid Tumors
Tumor Type Antibody 5 References

Papillary carcinoma 8GT7G3/1 MAD 5 18-23,25,27
PAb
Macrofollicular vanant of papillary carcinoma 8GT7G3/1 MAD
Follicular carcinoma 2G7G3/1 MAD
PAb
Hiirthle cell carcinoma 8GT7G3/1 MAb
Poorly differentiated (insular) carcinoma 8GT7G3/1 MAD
Anaplastic carcinoma 8GT7G3/1 MAb
PAh
Medullary carcinoma 8GT7G3/1 MAb 18-23.25,29 30,31
PAb : : 17,28
Small cell carcinoma RGT7G3/1 MADb 20,21
Mucoepidermoid carcinoma 8GT7G3/1 MAD 33
Follicular adenoma RGT7G3/1 MAD ;
PAb 17
Oncocylic adenoma sGT7G3 1 MAD ) 19

MADb indicates monoclonal antibody; PAb, polyclonal antibody; TTF-1, thyroid transeription factor-1.




TABLE 2. TTF-1 Expression Reported in Lung Tumors

Tumior Type
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Appl Immunohistochem Mol Morphol = Volume 20, Number 5, October 2012 TTF-1 Expression in Tumor Diagnosis

TABLE 3. TTF-1 Expression Reported in Extrapulmonary Small Cell Carcinomas
Site Antibody n + Cases References

Skin 8GT7G3/1 MAD 171 20.39.8001.92102.104.144 146
SPT24 MAb 38 98.143
INA 20 147,148
Gastromtestinal tract RGTG31 MADb 15 92
Esophagus RGT7G3/1 MAD 28 91,149,150
1
1

O e g

Py
-

Colon RGT7G3/1 MAb 11 91
Liver 8GT7G3/1 MADb 151

INA 152
Pancreas RGTG3/ 91
Salivary gland 8GTG3/ 399192153
Smonasal RGTG3/1 MADb gl
Uterine cervix RGT7G31 MAD 20,39 91 92101
Endometnum 8BGT7G3/1 MAb 92
l
1
1
1

] ]

MAb
MAD

J

t

1d

Vagina 8GTG3/1 MAD 92,154,155
Ovary. pulmonary type 8GT7G3/1 MADb
Ovary, hypercalcemic type 8GTG3/1 MADb
Breast 8GTG3/1 MADb
INA
Bladder 8GT7G3/1 MAbDb
Kidney 8GTG3/1 MADb
Prostate BGTG3/1 MAD
Thyroad 8GT7G3/1 MAD

101,156

101,157

39,149,158

159,160
29.39.92.141,161
29,162
20.39.91.92,142,163
3991

=)

|

I
I
I
0
8
5
I
3
3
22
4
2
5
2
g
3

INA mdicates information not available; MAbB, monoclonal antibody; TTF-1, thyrowd transcription factor-1.




Expression of Thyroid Transcription Factor-1
in the Spectrum of Neuroendocrine Cell
Lung Proliferations With Special Interest

in Carcinoids

MNATHALIE STURM, MD, GIULIO ROSSI, MD, SYLVIE LANTUEJOUL, MD,
MAURDS PAPOTITL MD, SOPHIE FRACHON, MD, CHRISTINE CLARAZ,
PIERRE-YWVES BRICHON, MD, CHRISTIAN BRAMBILLA, MD.

AND ELISABETH BRAMBILLA., MD

TABLE 1. TTF-1 Protein Expression in Pure
Neuroendocring Proliferations of the Lung Using
Monoclonal Antibody BG7GE3/1

Positmve Staining Scoret
ases i Positive Samples

Histologic Mo, of
Class Cases®* Mumber (%) Score = 150 Srore = 150

NEH 15 s15 (0)
Tumerlet L] 25 (0
T 27 027 ()
AL 73 23 (0
LCWNEC i 51764 (49) 14
SCLC 55 47 /55 (B5.5) 23

FAvailable cases interpreted wath positive mmrernal controls on
paraffin or on frozen material.

tScores: peroentage of positive cells multplied by intensity of
staming (1 to 3).

Abbrevations: NEF, neuroendocnne cell hvperplasia; TC, typa-
ol carcinoid; AC, atypical carcinoid; LONEC, large cell neuroendo-
crine carcinoma; SCLEC, small cell lung carcinoma.

HUMAN PATHOLOGY Volurme 33, Mo. 2 (February 2002)
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FECHA
AG HEPATOCITARIO

CK7
CK20

CROMOGRANINA
SINAPTOFISINA

CALCITONINA
CEA

ROJO CONGO
ACL
PANQUERATINA

21/11/2014

08/02/2015

25/03/2015
NR

NR
NR

NR

+

27/03/2015
NR

NR
NR

NR
NR
NR
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