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A 20 year-old woman
presents for initial evalu-
ation due to her concern
regarding afamily history
of medullary thyroid can-
cer and pheochromocy-
toma. She noted a mass
on her right lower neck
about a year ago but de-
nies having any diarrhea,

flushing or compressive symptoms. She denies hav-
ing kidney stones, abdominal pain, elevated blood
pressures, palpitations or nervousness.

Hereditary medullary thyroid carcinoma (MTC)
presents within the context of 3 genetic syndromes.
Multiple endocrine neoplasia type 2A (MEN2A, Sip-
ple’s syndrome) is an autosomal-dominant genetic
syndrome that includes MTC, pheochromocytoma,
and primary hyperparathyroidism (PHPT). MEN2B is
an autosomal-dominant genetic syndrome that in-
cludes MTC, pheochromocytoma, multiple mucosal
neuromas, and a marfanoid habitus. Familial medul-
lary thyroid carcinoma (FMTC) refers to a variant of
MEN2A in which MTC is the only clinical manifesta-
tion. These hereditary syndromes are uncommon;
probably fewer than 1500 kindreds are recognized
worldwide. MEN2 is estimated to affect 1 out of every
30,000-50,000 people. MEN2A is more common than
FMTC, while MEN2B is the least common hereditary
syndrome of the three.

MEN2 and FMTC are caused by germline mutations
in the RET proto-oncogene located on chromosome
10 that lead to the expression of a constitutively, ac-
tive RET transmembrane tyrosine kinase receptor. In
addition, somatic RET proto-oncogene mutations
have been found in approximately 25% of patients
with sporadic MTC. The RET receptor is characterized
by a large extracellular portion that interacts with
ligands and co-receptors. The extracellular portion
of the receptor also contains regions necessary for
the tertiary structure of the protein and for recep-

tor dimerization. The intracellular domain of the RET
receptor contains two tyrosine kinase regions that
activate intracellular signal transduction pathways.
RET activation leads to the autophosphorylation
of tyrosine residues on the intracellular domains of
RET. The activated tyrosine residues serve as docking
sites for adaptor proteins, which coordinate cellular
signal transduction pathways (e.g., MAPK, PI3K, AKT,
JNK, ERK) and are important in the regulation of cell
growth (1). The RET receptor is expressed by neural
crest-derived cells: thyroid C-cells, adrenal medullary
cells, parasympathetic/sympathetic/colonic ganglia,
urogenital tract cells, and parathyroid cells.

MEN2A is characterized by MTC in more than 90%
of gene carriers, unilateral or bilateral pheochromo-
cytomas in 50% of gene carriers, and parathyroid
hyperplasia approximately 20% of carriers. Unlike
what is seen with MEN type 1, the hyperparathyroid-
ism seen in MEN2A rarely occurs early in life, with
the reported median age of diagnosis of 38 years
(2). Other rare variants of MEN2A exist. MEN2A with
Hirschsprung’s disease is an uncommon variant
where children present in childhood with megacolon
or obstructive symptoms. MEN2A with cutaneous li-
chen amyloidosis has been reported where patients
exhibit a pruritic, cutaneous form of amyloid located
over the upper back (3).

(Continued on page 2)
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(Hu, continued from Page 1)

Most commonly, the skin abnormality develops
in the second or third decade of life; however, in
some reported examples, localized pruritus was
noted during childhood.

MEN2B is less common than MEN2A but is the
most distinctive syndrome clinically. MEN2B is
characterized by the following: MTC in 100% of
carriers; pheochromocytomas in 50% of carriers;
mucosal neuromas localized in the distal tongue,
lips, eyelids, and the gastrointestinal tract in
more than 90% of carriers; and a marfanoid habi-
tus in nearly all affected individuals. C-cell hyper-
plasia and MTC develop much earlier in MEN2B
patients than in those with MEN2A, in general.
Early identification of MTC in MEN2B is important
because metastases have been described during
the first year of life.

MEN2 patients may come to clinical attention
when there are symptoms suggestive of under-
lying MTC: presence of a neck mass, diarrhea
(thought to be caused by tumoral production of
a humoral factor), flushing, or rarely Cushingoid
features (due to ectopic tumoral production of
adrenocorticotropic hormone). Pheochromo-
cytomas in MEN2 syndromes are differentiated
from the sporadic forms in that they have a rela-
tive overproduction of epinephrine, rather than
norepinephrine (4). This may account for the
observation that patients with hereditary pheo-
chromocytomas exhibit more beta-adrenergic-
like symptoms such as tachycardia, palpitations
and anxiety-like complaints. Hypertension in
these patients is less striking, unless there ex-
ists a large pheochromocytoma. Oftentimes,
patients may have no symptoms suggestive of
an underlying pheochromocytoma, but plasma
metanephrines will be elevated. Sudden death
related to pheochromocytoma was documented
to occur prior to routine prospective screening.
Hyperparathyroidism can manifest clinically with
development of renal stones, polyuria, constipa-
tion or abdominal pain. Finally, patients occa-
sionally will present for initial evaluation due to
a family history suggestive of the presence of a
MEN syndrome or a RET mutation has been iden-
tified in a family member.

The patient undergoes a thyroid ultrasound,
which reveals bilateral thyroid masses with cen-
tral and right cervical lymphadenopathy. Medul-
lary thyroid carcinoma is identified from biopsies
of the thyroid mass and right neck lymph node.
The patient has blood work performed to evalu-
ate calcium, parathyroid hormone, plasma me-
tanephrines, calcitonin and carcinoembronic
antigen (CEA). She was referred to genetic coun-
seling and consented to have a RET mutational
analysis performed.

Genetic testing for MEN2 is extremely valu-
able for a variety of reasons. The primary goal is
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to identify and treat the several manifestations
of MEN2 before they become life threatening,
which are metastases from MTC and sudden
death associated with pheochromocytoma.
There are well-established genotype-phenotype
correlations in MEN2, such that a specific codon
mutation can predict the particular clinical syn-
drome and course. Of particular note, codon 634
RET mutation is the most common one associ-
ated with MEN2A and accounts for almost 80%
of mutations in MEN2 (4). Codons 883 and 918
mutations are associated with MEN2B, with 918
being the most common and most aggressive
mutation. A risk stratification system was devel-
oped by the Seventh International Workshop on
MEN based on the aggressiveness of MTC with
known RET mutations; this is described in the
2009 American Thyroid Association (ATA) guide-
lines for MTC management (5). ATA level D muta-
tions (codon 883 and 918) are associated with the
highest risk for MTC, developing metastases and
youngest age of onset. ATA-C mutations (codon
634) have a lower but high risk for aggressive
MTC. ATA-B mutations (codons 609,611, 618, 620
and 630) impart a lower risk for aggressive MTC.
ATA-A mutations convey the “least high” risk (5).
An understanding of the risk level is important in
counseling patients and family members of tim-
ing of prophylactic thyroidectomy, parathyroide-
comy and/or screening for pheochromocytoma
(See Table 1). A secondary goal with genetic
evaluation is to provide information essential in
the counseling of family members about the po-
tential for transmission to the next generation.

The decision to have genetic testing is a person-
al one and should be voluntary. It is important to
provide genetic counseling to individuals before
obtaining the genetic test to discuss the process
of genetic testing, the fundamentals of autosom-
al-dominant inheritance in MEN2, and clinical
features of the syndrome and the implication for
family members. The ATA guidelines for MTC rec-
ommend that all patients with a personal history
of primary C-cell hyperplasia, MTC, or MEN2 or
with a family history of MEN2 or FMTC should be
offered germline RET testing (5). Licensed genet-
ic counselors can be found via the National So-
ciety of Genetic Counselors’ website (www.nsgc.
org) or the National Institute of Health’s Web site
(www.cancer.gov/search/genetics_services).

Prior to surgery for clinically apparent MTC,
ultrasound of the neck to include the superior
mediastinum, central compartment and bilat-
eral lateral neck compartments should be done.
Baseline calcitonin, CEA, calcium, and RET analy-
sis should be performed. An underlying pheo-
chromocytoma must be excluded prior to thy-
roidectomy with one of the following: negative
plasma free metanephrines/normetanepfamily
history, or negative adrenal CT or MRI (5).

(Continued on Page 3)
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If an underlying pheochromocytoma is present, it should be surgi-
cally resected after appropriate preoperative preparation and prior
to surgery for MTC or PHPT. Screening for PHPT prior to a planned
thyroidectomy is necessary when MEN2A is suspected or identified,
as itis recommended to surgically manage the hyperparathyroidism
concomitantly.

The patient had a calcitonin of 300 pg/mL and a CEA of 115 ng/
mL. She had normal plasma metanephrines and no evidence of hy-
perparathyroidism. Her RET analysis revealed a codon 634 mutation.
She underwent a total thyroidectomy with central and right lateral
compartment neck dissections. Although her calcitonin and CEA
declined significantly after her surgery, her levels did not become
undetectable.

At present, the only possible curative treatment for MTC is com-
plete surgical resection when the disease is confined to the neck.
However, complete resection of MTC could be very difficult. A high
percentage of MTC manifesting as a palpable thyroid nodule have
metastasized to ipsilateral and contralateral cervical lymph nodes
at the time of initial diagnosis and may even have evidence of dis-
tant metastatic disease to the liver, bones, and lung parenchyma
(1). The recent ATA guidelines recommend that total thyroidectomy
with central (level VI) compartment dissection be done with node-
negative MTC, while node-positive MTC with undetectable or mini-
mal distant metastases should undergo total thyroidectomy, level VI
compartment dissection and lateral neck compartmental dissection
for confirmed disease by imaging or biopsy (5). Further surgical rec-
ommendations can be reviewed in the ATA guidelines, as complete
description is beyond the scope of this article.

Calcitonin and CEA are serum tumor markers used to monitor the
progression of MTC. Calcitonin is produced by the C-cells of the thy-
roid gland and is directly proportional to MTC tumor mass, in most
circumstances. Additionally, there is evidence that a rapid rate of
progression of calcitonin concentration correlates with increased
aggressiveness of MTC and poorer prognosis. A calcitonin doubling
time (DT) of less than one year conveys a 10-year survival of 18%
compared with 95% 10-year survival for patients with a calcitonin
DT of greater than one year (6). The 5-year recurrence free survival
is 20% if the calcitonin DT is less than one year, in contrast to 73% if
the DT is greater than one year. There are several important points
to keep in mind about calcitonin (1). First, calcitonin concentration
can be abnormally elevated in the context of pregnancy, oral contra-
ceptive use, goiter, and other tumors (e.g. breast and lung cancer).
Second, calcitonin is a secretory peptide whose secretion is episodic
and may be affected by plasma calcium concentration, exercise, or
gastrin stimulation. Third, de-differentiation of MTC may lead to an
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inability to produce calcitonin effectively. Consequently, a decrease
in plasma calcitonin in someone with advanced MTC, especially if
the CEA is rising, may suggest a poorer prognosis. Finally, after thy-
roidectomy and lymph node dissection, it can take 2-3 months be-
fore the calcitonin and CEA levels reach a nadir due to postoperative
inflammatory effects and the prolonged half-life of both.

Although CEA is a useful tumor marker for monitoring MTC pro-
gression, it is also produced by the gastrointestinal tract and liver.
Its concentration may be elevated in cigarette smokers and persons
with other tumor types. Thus, CEA is an insensitive marker for detec-
tion of early MTC, but it is a useful long-term indicator of disease
progression when elevated. The CEA DT also has prognostic value
similar to calcitonin DT (6). The ATA guidelines for MTC have incorpo-
rated the estimation or calculation of the doubling time of calcitonin
and CEA into their surveillance algorithms (5). A calcitonin and CEA
DT calculator can be found on the ATA website (www.thyroid.org).

After thyroidectomy, patients with persistent elevations of calci-
tonin and CEA are likely associated with residual disease in the cer-
vical lymph nodes. Although distant metastases are possible, the
volume is likely small and distant disease may be difficult to localize.
In patients with calcitonin concentrations of less than 150 pg/ml,
long-term clinical surveillance with periodic ultrasound of the neck
is indicated (5). If calcitonin levels are greater than 150 pg/mL, there
should be consideration for performing other localization studies
to evaluate for distant metastases: neck ultrasound, CT scans of the
chest and abdomen with 3-phase contrast enhanced liver protocol,
MRI of the spine/pelvis, or bone scan (5). Because the patient has
undergone a total thyroidectomy, the decision to perform a neck
lymph node dissection should be based on a realistic estimate of the
probability of surgical cure. In most circumstances, reoperation of
the neck will not normalize serum calcitonin concentrations and the
risk of hypoparathyroidism increases (1).

Routine surveillance for development of pheochromocytoma and
PHPT in MEN2 patients depends on the RET codon mutation, the
predilection toward a particular clinical course, and the patient’s
known familial pattern of neoplasia development. It is recommend-
ed that annual biochemical testing for pheochromocytoma should
be performed beginning at 8 years of age in patients with RET mu-
tations associated with MEN2B and in codons 630 and 634, while
other MEN2A RET mutations should have testing start at 20 years of
age (5). Women of childbearing age with a RET mutation should be
screened prior to attempting pregnancy due to the risk to the fetus
and mother. Screening radiologic testing for pheochromocytoma is
not recommended if a patient is asymptomatic or biochemical test-
ing is negative. (Continued on Page 4)

Newsletter Committee Members
Carol Atwood, M.A., F.A.C.H.E.

Mimi I. Hu, M.D.

Lorraine Medina

Linda Roden, M.B.A

Lea S. Tatar, M.Ed.

Steven G. Waguespack, M.D.

If interested, please send submissions to Charles
Stava, cstava@mdanderson.org. We reserve the
right to edit for length, content, and style.

Website: http://www.mdanderson.org/education-
and-research/departments-programs-and-labs/
departments-and-divisions/endocrine-neopla-
sia-and-hormonal-disorders/index.html



(Hu, continued from page 3)
PHPT surveillance is similar to that for pheochromocytoma with the
exception of carriers of MEN2B codon mutations.

Ten years later, the patient’s calcitonin and CEA values have slowly
progressed with development of bilateral pulmonary, hepatic and
vertebral spine lesions without imparting any symptoms of diarrhea,
flushing or back pain. The plasma metanephrines were found to be
in the high-end of the normal reference range, with the absence of
symptoms of pheochromocytoma. The abdominal CT noted a 1 cm
right adrenal mass. Laparoscopic adrenalectomy was performed after
appropriate preoperative medical therapy, and the pathologic diag-
nosis was pheochromocytoma. The patient also has not developed
hyperparathyroidism.

Preoperative management of patients with pheochromocytoma
involves medical therapy with a combination of alpha- and beta-
adrenergic blockade for 1-3 weeks prior to surgery and oral hydration
to increase intravascular volume. These interventions will minimize
the intraoperative complications from tumoral manipulation, which
include tachycardia and severe hypertension. Sudden removal of the
vasoconstrictive effects of adrenergic hormones with tumor resec-
tion can lead to postoperative vascular collapse and hypotension,
which can be prevented by adequate fluid hydration preoperatively.
Laparoscopic adrenalectomy is the favored approach for removal of
a pheochromocytoma (5). In centers with clinical expertise, a poste-
rior retroperitoneal laparoscopic approach is associated with shorter
operative times and hospital stays than with open or standard laparo-
scopic procedures (7).

Biochemical cure of MTC varies depending upon the extent of lymph
node involvement at the time of initial surgery, 75%-90% in patients
without lymph node involvement and 20%-30% in those with lymph
node involvement (8). Distant metastatic disease represents a ther-
apeutic challenge, as there are no curative options available at this
time. The available treatments (chemotherapy and external radiation)
for unresectable or metastatic MTC are nonspecific for the disease pro-
cess and have variable outcomes without demonstration of improved
long-term survival. Bony metastases can be targeted by intravenous

bisphosphonates, although no data are available to demonstrate a
potential benefit of these agents against metastatic MTC bone dis-
ease. Symptoms from metastatic disease can be treated selectively,
such as with embolization of large hepatic metastases or radiation for
skeletal metastases, and aggressive therapy for diarrhea is often nec-
essary. Treatments used for the differentiated forms of thyroid cancer,
radioiodine and TSH-suppressive thyroid hormone therapy, are inef-
fective and not used for MTC.

The identification of activating mutations of the RET proto-oncogene
as the cause of almost all cases of hereditary MTC and at least 25% of
sporadic MTC and the recent treatment successes with tyrosine kinase
inhibitors (TKIs) for other malignancies have driven the investigation
of TKls that also target the RET receptor. Multikinase inhibitors take
advantage of the homology between the tyrosine kinase domains of
RET, vascular endothelial growth factor receptors (VEGFR), and epi-
dermal growth factor receptor (EGFR). Several compounds (e.g. van-
detanib, XL-184, sunitinib, sorafenib) have demonstrated antitumoral
activity in MTC, with best response being partial response determined
by RECIST criteria (i.e. > 30% reduction of maximal tumoral diame-
ter). To date, cure has not been achieved by any of the TKIs and often
initial responses to therapy are not sustainable. Side effects include
skin rash, hand-foot syndrome, hypertension, prolonged QTc interval,
heart failure, nausea, diarrhea, dimished appetite, and fatigue. How-
ever, for patients with progressive, advanced MTC, it is recommended
that they be referred for a clinical trial or consider sorafenib therapy,
which is FDA-approved for renal cell and hepatocellular carcinoma
(5, 9). In addition, to these options, sunitinib is also considered for
patients at our institution, especially given recently presented, pre-
liminary results from a large Phase Il study (10). It seems possible that
one or more of these agents will be approved for the treatment of
advanced MTC over the next few years.

The evaluation, management, and long-term surveillance of patients
with MEN2 are intriguing and complex. Essential to the care of MEN2
patients is a coordinated multidisciplinary approach involving the pa-
tient, family members, and specialists in the fields of endocrinology,
oncology, surgery, genetics, radiology, and pathology.

Table 1, ATA Risk Level and Prophylactic Thyroidectomy and Therapy

ATA risk level | Age of RET testing Age of required first | Age of first serum Ct | Age of prophylactic surgery
us
D ASAP and within the [ ASAP and within the | 6 months, if surgery | ASAP and within the 1+ year of life
1t year of life 1t year of life not already done.
C <3-5years >3-5 years >3-5 years Before age 5 years
<3-5years >3-5 years >3-5 years Consider surgery before age 5. May
delay surgery beyond age 5 years if
stringent criteria are met.®
A <3-5years >3-5 years >3-5 years May delay surgery beyond age 5
years if stringent criteria are met.?

@ A normal annual basal + stimulated* serum Ct, normal annual neck US, less aggressive MTC family history, and family preference.

ASAP, as soon as possible.
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Dept. of Endocrine Neoplasia & H.D. Ranked 21st in Nation!

MD Anderson Cancer Center has once again ranked No. 1 in cancer care in U.S. News & World
Report’s “America’s Best Hospitals” annual survey. The institution has achieved the top ranking
six of the last nine years, and it has been either first or second in cancer care every year since the
survey’s inception in 1990.

Several MD Anderson sub-specialties also are ranked among the best in the nation:

Ear Nose and Throat - No. 6

Urology - No. 10

Gynecology - No. 11
Gastroenterology - No. 19

Diabetes and Endocrinology - No. 21

Amongst the ranking of pediatric hospitals, our Children’s Cancer Hospital was ranked No. 12
in the nation.

“This is a wonderful accomplishment, especially given the jump from #41 last year. Given the
narrow focus of our work, and the relatively high morbidity and mortality of the cancer patient
population in which we specialize, to be ranked this high is very special. In fact, although we
ranked #21 overall, our 8.7% “reputation score” (percentage of endocrinologists in the last 3 years
who recommended us) was up to #12 in the nation, reflecting the respect that our peers hold for
our work. said Steven I. Sherman, MD., Chair, Dept. of Endocrine Neoplasia and Hormonal Disor-

MDAnderson
Gancer Center

Making Cancer History’

MD Anderson once again
is ranked the nation’s top
hospital for cancer care in
U.S. News & World Report's .
“America’s Best Hospitals”
annual survey

ders, and Medical Director of the Endocrine Center.
Rankings are based on a reputation survey of board-certified hematologists and oncologists
around the nation, nurse-to-patient ratios and Magnet Status, some patient outcomes data, and

several advanced technologies and services available to patients and the community.

Notes from the Endocrine Faculty Team

Honor and Recognition:

A round of applause to Steven G. Waguespack, MD, for being
appointed as the Deputy Chair of the Department of Endocrine
Neoplasia and Hormonal Disorders. He came to M.D. Anderson
in 2002 after completing his training in both adult and pediatric
endocrinology at Indiana University, and was quickly promoted
to Associate Professor in 2007. He has been a highly produc-
tive and respected clinician and educator, and has contributed
to many of the operational advances in our clinical programs.
Holding joint appointment in the Department of Pediatrics,
he has also been a valued participant in the Children’s Cancer
Hospital while rapidly expanding pediatric endocrine services.
His research contributions have been broad, including bringing
novel investigational therapies for pituitary tumors to our insti-
tution, and leading a national effort in pediatric thyroid cancer.

In his new role, Dr. Waguespack will have primary responsi-
bility for oversight of clinical affairs in the department and to
guide its rapidly expanding clinical programs. This will include
new contributions to the multidisciplinary clinical effort in ma-
lignancies of the thyroid and other endocrine glands, growing
thyroid cancer survivorship efforts, and inpatient and outpatient
consultative activities in bone and mineral disorders, diabetes,
and general endocrinology.
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Incorporating MEN 1 Genetic Testing as a Diagnostic Tool in Clinical Practice

Elizabeth G. Grubbs, M.D., Assistant Professor, Department of Surgical Oncology, and
Thereasa A. Rich, MS, CGC, Certified Genetic Counselor, Department of Surgical Oncology and Endocrine
Center

Case Report: A 32 year old man was referred for genetic evaluation
due to a history of primary hyperparathyroidism treated surgically
4 years ago as well as a family history of kidney stones in his father,
paternal half sister, and paternal uncle. There were no other signifi-
cant diseases present in the family at the initial evaluation. Since
surgery, the patient has been asymptomatic with limited follow-up.
His calcium and PTH levels were in the normal range. The patient
was asked to have his family members evaluated for hyperparathy-
roidism. His sister was found with primary hyperparathyroidism and
his father was found with normocalcemic hyperparathyroidism.

This vignette describes familial isolated hyperparathyroidism
(FIHPT) - there are two confirmed cases of primary hyperparathy-
roidism in close relatives without any other related diseases. From
a genetics standpoint, there are several possible explanations for
this observation:

e Thereis a hereditary condition present in the family — the
known hereditary forms of primary hyperparathyroid-
ism include multiple endocrine neoplasia types 1 and 2A
(MEN1 and MEN2A) and hyperparathyroidism jaw-tumor
syndrome (HPT-JT).

e  The two cases of primary hyperparathyroidism in the fam-
ily occurred coincidentally

e  Other - there are thought to be genetic loci associated
with susceptibility for primary hyperparathyroidism that
have not been fully characterized

There have been several studies assessing the likelihood of MEN1
mutations in FIHPT using genetic testing:

MEN1 Mutation Analysis in Families with Isolated
Hyperparathyroidism

Study Year MEN1+
Agarwal [1] 1997 0/5
Giraud [2] 1998 0/1
Teh [3] 1998 0/4
Poncin [4] 1999 11
Bergman [5] 2000 1/5
Pannett [6] 2003 4/7
Simonds [7] 2004 0/32
Villablanca [8] 2002 2/7
Warner [9] 2004 5/22
Klein [10] 2005 4/24
Ellard [11] 2005 6/17
Cetani [12] 2006 3/7
Mizusawa [13] 2006 /11
TOTAL 27/143 (18.8%)

Overall, nearly 20% of cases of FIHPT actually have a germline mu-
tation of the MEN1 gene. In most of the MEN1 positive cases, the
patients were young at the diagnosis of hyperparathyroidism and
had multigland disease.

Risk for a MEN1 mutation is substantially lower for cases of FIHPT
with late-onset of HPT (50s and older). For one, HPT associated with
MENT1 typically presents prior to age 50, and secondly, it would be
unusual for a patient with MEN1 to reach their 50s or older without
another feature of the condition in themselves or a close relative.
In contrast, young families with HPT may not have reached an age
when symptoms of MENT are likely to be present, and usually their
relatives are also young and also may not have other features of the
syndrome.
In the case reported above, the patient was offered MEN1 genetic
testing. The rationale for this testing was:
e The family is quite young and may not have manifested
other signs of MEN1 yet

e A positive result would significantly impact the patient’s
medical management

e  The result would impact recurrence risks for other mem-
bers of the family

The patient was provided with genetic counseling and he consent-
ed to genetic testing. He was found to have a germline mutation of
the MEN1 gene. This result means:

e The patient is at risk for other features of MENT1, including
pituitary adenomas, gastroenteropancreatic neuroendo-
crine tumors (PNETs), and foregut carcinoids as well as re-
current hyperparathyroidism.

e His children each have a 50% risk to inherit the disease. If
he plans to have additional children in the future, he would
have the option of preimplantation genetic diagnosis or
prenatal genetic testing.

e His paternal half-sister with hyperparathyroidism is also
likely to have MEN1, and MEN1 was most likely inherited
from the patient’s father

e Relatives can pursue genetic testing for the mutation found
in our patient (available for about $350) to determine
with certainty whether or not they are at increased risk
for MEN1-related tumors. Relatives who do not have the
MEN1T mutation are not at increased risk for MEN1-related
disease and do not need extra screening tests. In addition,
they cannot pass the mutation on to their children

An early diagnosis of MEN1-related tumors is expected to reduce
morbidity and mortality of the disease by allowing for early diag-
nosis and treatment of functional tumors (thereby reducing risk for
secondary medical conditions cause by functioning tumors) and po-
tentially malignant PNETs (thereby potentially reducing the risk for
an advanced cancer). The patient had a complete biochemical eval-
uation that included measurement of fasting serum prolactin, IGF1,
calcium, parathyroid hormone, insulin, proinsulin, 25-OH vitamin
D, glucose, gastrin, pancreatic polypeptide, and chromogranin-A.
of the laboratory studies were normal. Since many MEN1-related
PNETs are non-functional, but clinically significant due to the po-
tential for malignant transformation, the patient also underwent
a pancreatic protocol CT scan as well as a chest CT for carcinoid
screening. (Continued on page 7)
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Wish to make a donation to Endocrine Research?

You can make a huge difference in the lives of those with endocrine tumors and hormonal disorders by donating to our endocrine
research funds. New discoveries made for endocrine malignancies can be applied towards other types of cancers. We now have a web-
page for your convenience: http://www.mdanderson.org/education-and-research/departments-programs-and-labs/departments-
and-divisions/endocrine-neoplasia-and-hormonal-disorders/endocrine-research.html.

How to refer a patient to MD Anderson

Online Referrals:

MD Anderson has created an online referral process, myMDAnderson, to help you get your patient into
MD Anderson as quickly as possible. You can use myMDAnNderson to follow the treatment your patients
receive by viewing transcribed reports and accessing your patients’ schedules. To qualify for this free
service, you must be a licensed, practicing physician. To start a referral through myMDAnderson, please
access this portal:

https://my.mdanderson.org/public/physicians/user/

Telephone Referrals:

Physician to Physician referrals to the Dept. of Endocrine Neoplasia and H.D., please call 713-792-2841.
To speak to a New Patient Referral Coordinator, please call 713-563-4400.

For Pediatric Referrals (patients less than 18 years of age), please call 713-792-5410.

Introducing the new Multiple Endocrine Neoplasia Specialty Clinic at MD

Anderson Cancer Center

The Multiple Endocrine Neoplasia (MEN) Specialty Clinic at MD Anderson is a service dedicated to our patients who have a known
or suspected diagnosis of MENT or MEN2. We also evaluate relatives who are at risk to inherit MENT or MEN2. Features of the clinic
include:

«  Streamlined and comprehensive medical care by a multidisciplinary team including endocrinologists, endocrine surgeons, on-
cologists, and diagnostic radiologists. We specialize in the treatment and early detection of MEN-related diseases.

«  Supportive services such as nutrition and social work

+  Genetic counseling and genetic testing services

«  Comprehensive assessment of patients with a questionable diagnosis of MENT or MEN2 to provide a more definitive answer.

The mission of the MEN Specialty Clinic is to offer our patients the highest quality in care and expertise in the diagnosis, treatment,
and monitoring for MEN-related diseases. Our team works together to provide accurate and efficient evaluations to ensure the best
treatment and monitoring plan for each patient.

Established MD Anderson patients should speak with to their physician about referral to the clinic. New patients should contact the
Endocrine Center’s new patient office at 713-563-4400 (or call 713-792-5410 for patients 18 years and younger).
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Seeking Patients for a Phase Il Study:

We are actively recruiting patients for a Phase Il Study Evaluating the Efficacy and Safety of Ultratrace lobenguane | 131 in Patients with
Malignant Relapsed/Refractory Pheochromocytoma/Paraganglioma. The Study MIP-Ib12b is a mult-center, open-label, single arm trial
that is expected to enroll approximately 75 patients to receive two therapeutic doses (500mCi each) of Ultratrace iobenguane | 131. Pa-
tients will be evaluated for efficacy and safety for a 12-month period, then for survival for an additional 4 years.

Ultratrace iobenguane is a radiopharmaceutical and is a form of iobenguane | 131 with a very high specific activity that targets tumors
of the neuroendocrine system. lobenguane is a guanethidine derivative structurally resembling norepinephrine, and is a substrate for
the norepinephrine transporter (NET).

The primary objective of this study is to evaluate the proportion of study subjects who experience a reduction and/or discontinuation
of all antihypertensive medications by at least 50%, This reduction/discontinuation must be sustained for a minimum of six months or
two cycles.

The patient must have a documented diagnosis of either pheochromocytoma or paraganglioma that was confirmed with histology or a
physician using other supportive data (e.g. abnormal MIBG diagnostic study or elevated tumor markers). He/she must be ineligible for
curative surgery for the malignancy or have failed a prior therapy for the tumor, or are not candidates for chemotherapy or other curative
therapies. The patient also must have at least one measurable tumor site by CT or MR or iobenguane | 131 scan and have definitive MIBG
tumor avidity. In addition, the patient will not be considered for the study if he or she has New York Heart Association class IV heart fau-
lure, cardiac arrhythmia, chronic liver disease, renal dysfunction/impairment, or received prior whole-body radiation therapy or external
beam therrapy to less than 25% of bone marrow.

The Molecular Insight Pharmaceuticals will pay all transporation costs for study visits for the enrolled patient and a companion. Addi-
tional information about the trial including participating sites can be found at: http://www.clinicaltrials.gov/ct2/show/NCT00874614.

If you are interested in learning more about this trial or have potential patients that would like to participate in the trial, please contact
Camilo Jimenez, MD at 713-792-1977.

Department of Endocrine Neoplasia and Hormonal Disorders Faculty

Steven |. Sherman, M.D., Chair, Professor Mimi I. Hu, M.D., Assistant Professor
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Naifa L. Busaidy, M.D., Assistant Professor Victor R. Lavis, M.D., Professor
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