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linical Presentation

n 2002, at the age of 10, our patient
resented with new-onset diabetes. Her
istory at that time included a 2-wk his-
ory of polyuria, polydipsea, day and
ight enuresis, and 2 d of blurry vision.
he had had a 20-lb weight gain over
he summer despite being put on a diet
y her mother. She reported being
ore tired overall and had some ab-
ominal pain that was relieved with
epto-Bismol. She denied headaches,
iarrhea, emesis, and constipation. Her

amily history was notable for multiple
amily members with diabetes including
oth type I (mother) and type II (father,
aternal aunt, maternal grandmother,
aternal grandfather, paternal grandfa-

her). Physical exam at presentation
as remarkable for a weight of 56.7 kg

�97%) with a body mass index (BMI)
f 26.5 (�97%). She was well appearing
ith moist mucous membranes and no
vidence of respiratory distress. There
as no abdominal tenderness. She was
riented to person, place, and time and

nteracted appropriately with all staff.
er neurologic exam was unremarkable.
aboratory analysis at that time demon-
trated a serum glucose of 415 with a
icarbonate of 23. Her venous pH at
hat time was 7.36. Autoantibody stud-
es were performed including anti-
lutamic acid decarboxylase and islet
ell antibodies, and both were negative.
n insulin level at presentation was 6.4.
he was started on a regimen of lantus
18 U at bedtime) and lispro (6 U with

eals plus sliding scale). c

Visit the Internet home of the
he continued to have poor control and
oor compliance with follow-up. During
he first year, metformin (500 mg) was
lso added to her regimen and in-
reased from daily to twice daily dos-
ng. At that time she was lost to
ollow-up for 2 yr. On her return to
linic in 2004, she continued to have
oor control, although she had had
ome significant weight loss and now
eighed 48.2 kg (73%). She reported

hat her medical regimen had been con-
inued and followed by her primary
are provider. Despite the weight loss,
he continued to have an elevated A1c
f 11.7%. Autoantibody studies were
epeated and were again negative, in-
luding thyroid antibodies. At this visit,
he was transitioned to a 70/30 insulin
egimen (10 U twice daily) with Novolog
or additional corrections. Glucophage
as discontinued as she was noncom-
liant with the medication.

he was then lost to follow-up for 3 yr.
he returned to clinic in 2007 when she
as having recurrent episodes of hypo-
lycemia. At that time, she reported
ow blood glucose in the morning and
lso around 1100 h. As she was having
ultiple episodes of blood sugars in

he 40s–50s with symptoms, her pri-
ary care physician had discontinued

ll diabetes therapies. Despite discon-
inuation of insulin, she continued to
ave low blood sugars throughout the
ay. She did exercise at physical educa-
ion at school and walked around the

omplex where her family lived; alto-

Endocrine Fellows Foundation w
ether, she worked out for about 35
in/d for 5 d/wk. She had made no sig-

ificant dietary changes. She had men-
rche at age 10 yr and continued to
ave regular menstrual periods since
hat time. At this visit she had a BMI
f about 23 and some weight gain
ince her previous clinic visit; she re-
ained at about the same percentile

or weight. Laboratory results were
btained at this visit. Again, she dem-
nstrated no evidence of anti-islet au-
oimmunity by antibody screening
onsistent with the diagnosis of type
diabetes and she continued to have

etectable insulin levels (9.5). Her A1c
t this time had dramatically im-
roved to 6.2%. However, she was
oted to have a low T4 in the pres-
nce of a normal TSH, suggesting the
resence of central hypothyroidism.

ecause of the concern for hypopitu-
tarism, a 1-�g ACTH stimulation test
as obtained with the following results
n 17 May 2007:

640 h: Cort-S—16.1 �g/dl (60 min after
CTH)

620 h: Cort-S—17.6 �g/dl (40 min after
CTH)

600 h: Cort-S—15.1 �g/dl (20 min after
CTH)

540 h: Cort-S—7.0 �g/dl (pre-ACTH ad-
inistration)

continued on page 3
�ww.endocrinefellows.org
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LETTER FROM THE PRESIDENT

m

As incoming president of the Endocrine Fellows Foundation, I’d like to wel-
come all of you to an exciting new year of programming and initiatives and
take this opportunity to both look back at the past year and look ahead to
significant change in the coming years. 2008 saw the well-deserved retire-
ment of our long-time executive director, Marilyn Fishman, as well as the
transition of EFF leadership. Sherm Holvey, the president and guiding force
behind EFF since its inception 20 years ago, has stepped down from the

residency of EFF. He will remain on our board, directing efforts to secure funding for future
ducational and research initiatives as liaison to our Corporate Advisory Council. We all
eeply appreciate Sherm’s and Marilyn’s efforts, which allowed EFF to grow and prosper
ver the past two decades. 2009 is a year of change and challenge for all of us. Our head-
uarters is now appropriately in Washington, DC; your new EFF president fittingly hails from
hicago; and our organization is now under the executive direction of Anne Mercer. I en-
ourage all of you to get to know Anne in the coming year. David Kendall, an initial EFF fel-
ow and now a widely respected investigator in diabetes at the International Diabetes Center,
as joined our board and we welcome his energy, enthusiasm, and insight.

espite the challenges all organizations, whether non-profit, corporate, or academic, face in
009, EFF has been successful in securing funding for new programming, thanks to the gener-
sity and vision of companies such as Amylin, Takeda, Merck, and Bristol-Myers Squibb. And
lso, despite the perceived awkward relationship between the pharmaceutical industry and
cademic and educational organizations, our corporate partners share our vision of creating
new generation of thought leaders and investigators in endocrinology and metabolism. Re-

ent unrestricted grants have allowed us to greatly expand our research grant

continued on page 3
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etter from the President
rogramming, which we believe is a critical component of launching a fellow’s long-term career. As outlined on the Foundation
ews page, we now have funding for research grants that extend into the first 2 years post-fellowship, a key transitional phase in

uture academic success. We look forward to meeting many of you at our fellow’s forum in June prior to the ADA meeting. In the
oming months, we will keep you apprised of the many new didactic and interactive educational programs that will be appearing
n our web site.

he next few years will continue to present challenges as we try to continue to succeed in a vexing new economic world. The
uccess of our organization largely depends upon your continued participation, but even more so upon your personal career
uccess as you move forward. I, and the board of EFF, look forward to meeting all of you in the coming year.

incerely,
ark Stolar, M.D.
resident

ontinued from page 1
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540 h: ACTH—17 pg/ml

540 h: TSH—2.16 �U/ml (nl 0.30–5.00);
T4—0.39 ng/dl (nl 0.6–1.8)

ased on these data, magnetic reso-
ance imaging of the brain was per-

ormed and demonstrated a large
yperintense cyst-like lesion of the pitu-

tary gland. The lesion impinged upon
he inferior surface of the optic chiasm.

he was subsequently referred to neu-
osurgery where operative excision of

he lesion was performed. Based on his- d

ndoTrends
ologic and operative findings, diag-
oses of craniopharyngioma or Rathke’s
ouch cyst were considered. She later
ad recurrence of headaches and ex-
ansion of the lesion, which was most
onsistent with the diagnosis of cranio-
haryngioma. Once started on hydro-
ortisone replacement, she also had
ecurrence of her hyperglycemia and
o further episodes of hypoglycemia.

iscussion

lthough the presentation of intractable
ypoglycemia in a patient with type 1

iabetes is a phenomenon well known
o pediatric endocrinologists, similar
ases have not been described in the
iterature with respect to pediatric pa-
ients with type 2 diabetes. This young
oman’s case was complicated by a
ariety of factors including psychoso-
ial barriers that manifest as poor
ollow-up and compliance.

nderstanding the etiology of her hypo-
lycemic episodes begins with confirm-
ng the underlying pathogenesis of her
iabetes because this knowledge in-

orms the differential diagnosis. At
continued on page 4
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continued from page 3

nitial presentation, she was hypergly-
emic but nonketotic, a presentation
hat characterizes up to 50% of new-
nset patients with type 1 diabetes.
er family history was very strong

or type 2 diabetes, but her mother
as also reported to have type 1,

urther confounding the diagnosis.
owever, she had no evidence of au-

oimmunity as detected by autoanti-
ody assay at presentation. This was

ollowed over the subsequent 5 yr,
nd no evidence of autoimmunity was
ver detected. In addition, at 5 yr out
rom initial diagnosis, she continued
o make near normal levels of insulin
ven after the discontinuation of in-
ected insulin, suggesting maintenance
f islet cell function that far exceeds
he typical patient with autoimmune
isease. Because patients with type 1
iabetes have a nearly 100-fold in-
rease in risk for Addison’s disease
ompared with the general popula-
ion, verifying her diabetes etiology is
critical step in understanding her

resentation (1).
valuable clue in her initial evaluation
as the laboratory evidence suggestive
f central hypothyroidism. Although
ypothyroidism itself is no longer
hought to be a direct cause of hypogly-
emic episodes, it can exacerbate an
nderlying tendency toward hypoglyce-
ia. More importantly, testing for hypo-

hyroidism is extremely efficient and is
elpful in this kind of special case
here there may be pituitary dysfunc-

ion but where polyglandular autoim-
unity has still not been completely

xcluded. Based on this test, we were
ble to move quickly to a formal evalua-
ion of pituitary function and to ulti-
ately demonstrate the presence of a

ituitary lesion.

he resolution of diabetes after injury
o the anterior pituitary is commonly
nown as the “Houssay phenomenon,”
amed eponymously for the Argentine
hysiologist and Nobel Laureate who
emonstrated that diabetes in pancre-
tectomized dogs could be reversed by
ubsequent excision of the anterior pi-
uitary (2). In humans, this phenomenon
as been repeatedly demonstrated in pa-
ients with Sheehan’s syndrome, compli-
ating pregnancy and parturition, and
as also been described more rarely sec-
ndary to malignant infiltration of the
ituitary (2–6). To our knowledge, this is
he first description of this phenome-
on in a pediatric patient with type 2
iabetes.

eferences
1. Barker JM. Clinical review: type 1 diabetes-

associated autoimmunity: natural history, genetic
associations, and screening. J Clin Endocrinol
Metab. 2006; 91:1210–1217.
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4. Drury MI, O’Loughlin S, Sweeney E. Houssay
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Congenital Hypothyroidism and
Late-Onset Goiter
Elizabeth T. Walsh, M.D. and Yaw Appiagyei-Dankah, M.D.
Department of Pediatric Endocrinology, Medical University of South Carolina,
Charleston, South Carolina
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ntroduction
ongenital hypothyroidism (CH) is a con-
erning diagnosis because of the impera-
ive need to have thyroid hormone for
he developing brain. The devastating
utcome of patients without sufficient
hyroid hormone is easily prevented by
aving adequate thyroid hormone re-
lacement. Early detection has improved
ince the implementation of newborn
creening exams. Primary CH can be
ransient or permanent. Transient CH can
e secondary to exposure to anti-thyroid
edication or transplacental transfer of

nti-thyroid antibodies from the mother.
hese cases usually require treatment for
p to 6 months with resolution. There
re multiple etiologies of permanent CH.
hese include thyroid dysgenesis (apla-
ia, hypoplasia, or an ectopic thyroid
land), dyshormonogenesis, iodine defi-
iency, TSH receptor defect, and sodium-
odine symporter defect. The most
ommon etiology worldwide of CH is io-
ine deficiency, whereas the most com-
on etiology in developed nations is

hyroid dysgenesis. The etiology of pri-
ary CH is important for prognosis and

enetics as well as epidemiologically. Un-
ommonly, patients will present at birth
ith a goiter. Neonatal goiter most often

uggests a diagnosis of dyshormonogen-
sis. We present a case where goiter de-
eloped 9 yr after diagnosis while on
ppropriate treatment of CH. Implications
f such a case are discussed as well.

ase Presentation
he patient is a 10-yr-old female with a
istory of CH who was referred for evalu-
tion for goiter. She reported neck swell-
ng that began 1 yr before presentation
nd progressively increased in size. She
enied any associated pain, dysphagia,
yspnea, or hoarseness. Review of sys-
ems was negative for any hypoor hyper-
hyroid symptoms. Her mother denied
ny history of hearing deficits since birth.

he patient was the product of full-term

estation with significant maternal his- p

ndoTrends
ory of gestational diabetes that was con-
rolled with diet alone. After delivery, the
atient was in the neonatal intensive care
nit for 24 h for concern of neck swelling
hat resolved without issues and she did
ell after discharge. Mom was notified

hat newborn screen was positive for hy-
othyroidism. At 2 wk of age, repeat labs
onfirmed diagnosis with TSH of 742
IU/ml (normal values 0.4–4.0 �IU/ml)
nd total T4 (TT4) of �1.05 �g/dl (normal
alues 4.8–19.0 �g/dl). Treatment was

nitiated with L-T4 37.5 �g daily. After 10 d
f treatment, repeat blood test showed
SH of 4.6 �U/ml (0.4–4.0 �IU/ml), TT4 of
.9 ng/dl; 4.8–19.0 �g/dl). Her medication
ose was titrated to keep pace with her
rowth and weight gain while maintaining
ormal levels of TSH and T4. Throughout
hildhood, TSH was within the normal
ange and our patient did not demon-
trate any clinical symptoms of hypothy-
oidism.

pproximately 1 yr before presentation
o our clinic, patient did not have consis-
ent monitoring of her thyroid function.
om brought her to her primary pedia-

rician for evaluation of neck swelling.
he did not have any outward symptoms
f hypothyroidism. Blood test obtained
y PMD at this time revealed TSH of 2.19
IU/ml (0.40–4.00) and free T4 (FT4) 1.5
g/dl (0.8–1.9). Patient had been on the
ynthroid dose of 100 �g for the past
ear and adherent with medication.

hysical exam at presentation revealed a
ormal heart rate of 84 beats/min, nor-
al blood pressure of 86/52. Her height
as 137 cm (41.96%, �0.20 SD) and
eight was 31.3 kg (35.10%, �0.38 SD).
eck exam was significant for a grossly
nlarged thyroid gland, with the right
obe (5 cm) larger than the left lobe (3
m). The thyroid was diffusely enlarged,
obile, smooth, and soft. The gland was

ontender and no lymphadenopathy was

alpated. There was no bruit. The rest of
er physical exam was unremarkable.
he has grown well, met developmental
ilestones, and does well in her age-

ppropriate grade level within the main-
tream classes. She is very active and
ocial.

aboratory evaluation was significant
or a TSH 9 mIU/liter (normal values
.35–5.50 mIU/liter), FT4 1.1 ng/dl (nor-
al values 0.8–1.9 ng/dl), thyroid per-

xidase antibodies �15 IU/ml (normal
34.9 IU/ml), thyroglobulin antibody
20 IU/ml (normal �39.9 IU/ml, and
SH receptor binding antibody 10%
normal values �9% negative, 10–15%
ndeterminate, �16% positive).

ltrasound of the neck showed a multi-
odular goiter with a right-dominant nod-
le. The right thyroid lobe measured
.27 � 2.57 � 2.90 cm and left thyroid
obe measured 5.81 � 2.06 � 2.48 cm
ith an isthmus of 1.52 cm. There were
ultiple solid nodules within the right

nd left thyroid lobes with the largest
odule located on the right thyroid mea-
uring 1.7 cm in diameter. No lymph
odes were noted on the ultrasound. Pa-
hology from the fine needle aspiration
iopsy of the gland was consistent with a

ollicular lesion.

n Iodine-123 uptake scan with perchlor-
te washout was performed after discon-
inuation of patient’s levothyroxine for
4 d. Over this time period, the TSH in-
reased to 102 �IU/ml and FT4 decreased
o 0.5 ng/dl. Our patient received 244 �Ci
f Iodine-123 via capsule followed by an-
erior and oblique radiographic scans of
he thyroid gland. Initial uptake images
emonstrated a well-defined photopenic
rea in the lower left lobe and a smaller
hotopenic area just superiorly. The thy-
oid gland was noted to be markedly en-
arged with initial uptake of 52.3%. After

h, 180 mg perchlorate was adminis-
ered and uptake was calculated at 30-
in intervals for 4 h. Uptake after 1 h per
continued on page 6
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continued on page 5

hlorate administration was 3.1%. The
ramatic reduction of uptake status
ostperchlorate administration was
onsistent with abnormal organification
f iodine by the thyroid.

ur patient successively underwent a
otal thyroidectomy 8 wk after her ini-
ial presentation to our clinic. She did
ot have any complications with the
rocedure. The surgeons noted the thy-
oid gland to be large with gargantuan
eins into the large thyroid gland. Total
hyroid weight was 93 g. Pathology re-
ort showed multiple hyperplastic
odules and focal cytological atypia,
onsistent with dyshormonogenetic goi-
er. No carcinoma tissue noted.

he restarted her replacement levothy-
oxine at her previous dose after her
odine uptake scan and after approxi-

ately 14 d of treatment, TSH was 60.25
IU/liter and FT4 was 0.7 ng/dl. Her
ose was increased, and we will plan
n titrating as necessary.

his case represents a case of thyroid
yshormonogenesis and its unusual
resentation with late onset of a goiter
hile on appropriate hormone replace-
ent. It warrants discussion based on

he rarity of the presentation. At this
ime, we are in the process of determin-
ng the etiology of dyshormonogenesis.

iscussion

his is a unique case of CH that pre-

ented with late development of a goiter l

rom typical obesity.

C

H
r
i

H
t
e

hile on adequate thyroxine replacement
herapy. The differential diagnosis of CH
ith goiter includes a large category of
yshormongenesis with defects attribut-
ble to thyroid peroxidase (TPO) defi-
iency, thyroglobulin gene mutation, the
odium iodine symporter defect, Pendrin
rotein defect and thyroid oxidase 2 de-

ects (1). The development of a goiter
ater in life has been reported in cases of
H with both mutations of TPO gene and
endrin gene defects (2).

PO is a glycosylated hemoprotein re-
ponsible for the iodination of tyrosine
esidues within thyroglobulin and for
oupling these residues to form T4 and

3. To date, more than 50 mutations in
he TPO gene have been described with
variable decrease in TPO bioactivity.
ogether, these mutations are believed

o be the most prevalent causes of in-
orn errors of thyroid hormone synthe-
is. There is a wide range of clinical
resentation as well as varied level of
iochemical inactivity (3).

atients with Pendred syndrome have
ongenital deafness due to sensorineural
earing loss and goiter. The goiter usu-
lly develops later in life and is only at
imes associated with hypothyroidism.
he underlying pathology is a mutation
f the Pendrin gene that is normally ex-
ressed in the kidney, inner ear, and the
pical border of they thyroid cell and
unctions to transport iodine into the fol-

icular lumen.

ver, his weight had been stable until this

p
w
h
n
s
c
h
n

ur patient is in the midst of a work up
o evaluate the etiology of the dyshor-
onosgenesis. It is not likely to be Pen-
red syndrome because she has normal
earing and more prominent clinical hy-
othyroidism. Because this patient devel-
ped goiter later in life, if she does have
PO mutation, it is important to remove

he thyroid gland as there have been re-
orted cases of thyroid cancer in such
ases of dyshormongenesis (4). It is un-
sual that our patient developed goiter
hile on adequate thyroxine replace-
ent. This case raises distinct questions

n its unusual presentation. Should we be
valuating our patients with CH and the
resence of thyroid gland more thor-
ughly to evaluate for the etiology of
yshormonogenesis?
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Prader-Willi Syndrome and Its Multiple
Endocrinopathies
Fawn M. Wolf, M.D.
Oregon Health and Science University, Portland, Oregon
ntroduction

rader-Willi Syndrome (PWS) is a ge-
etic disorder that leads to multiple
ypothalamic-pituitary abnormalities
nd resultant endocrinopathies. It is
dditionally characterized by obesity,
he pathophysiology of which is altered
ase Presentation

.L. is a 39-yr-old white male who is
eferred for evaluation of the endocrine
ssues related to PWS.

.L. was diagnosed with PWS by genetic
esting at the age of 24. He is obese; how-
ast year when he experienced a 10-lb
eight gain. He moved into a new group
ome approximately 1 yr ago, and he
otes that he’s been allowed to eat more
nacks at the new home. He complains of
onstant, insatiable hunger. He otherwise
as no complaints, and specifically de-
ies any fatigue, cold intolerance,

continued on page 7
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continued from page 6

onstipation, or changes in body shape.
e has no history of fractures; his dairy

ntake is minimal, and he is on no cal-
ium or vitamin D supplements. He states
hat he spends most of his time playing
ideo games and smoking cigars. He has
een happy in his new group home; he
as a girlfriend and he works part-time as
sales clerk. He has no other medical
roblems other than the PWS; he de-
cribes a right orchiectomy as a child.
is family history is significant for diabe-

es mellitus type 2 in several members.
is medications include paroxetine, furo-
emide as needed for peripheral edema,
nd fiber supplements.

n physical exam, H.L.’s weight is 225 lbs
nd his body mass index (BMI) is 38. His
lood pressure is 142/62, and the rest of
is vital signs are within normal limits.
e demonstrates marked centripetal obe-
ity. He has a thin beard; his thyroid is
onpalpable. His cardiovascular and pul-
onary exams are normal. His abdomen

s obese with a large, overhanging pan-
us. His penis is small, measuring 3 cm in

ength; his left testicle measures 1 ml and
is right testicle in nonpalpable. He has
race peripheral pitting edema and is
earing compression stockings. On neu-

ological examination he demonstrates a
ild developmental delay.

n laboratory examination, his compre-
ensive metabolic panel is normal. His
SH is 1.55 mIU/ml and free T4 1.31 ng/
l. His IGF-I is 60 ng/ml. His total testos-
erone is 178 ng/dl, FSH 45 mIU/ml, and
H 6 mIU/ml. His 25OH vitamin D is 30
g/ml; his DEXA T score is �2.2 at the

umbar spine and �1.1 at the left hip.

n summary, this is a 39-yr-old man with
WS who presents with recent weight
ain. We performed a literature search
rom 1996–2007 to evaluate the follow-
ng questions:

) What endocrinopathies are associ-
ted with PWS, and what treatment op-
ions are available?

) What is the pathophysiology of obe-
ity in PWS, and what are the most ef-
ective means of weight management in
hese patients?

) What is the mortality rate in patients
ith PWS, and what are the common

auses of death? m

ndoTrends
verview of PWS

WS was first described in the 1950s as a
yndrome consisting of mental impair-
ent, short stature, hypogonadism, and

besity. It shows no gender or ethnic
reference, and it has an incidence of 1

n 25,000 births. A “PWS critical region”
n the long arm of chromosome 15 has
een identified, but the precise etiology

s still unknown. Inheritance is subject to
enomic imprinting, with paternal dele-
ion of this region accounting for 70% of
ases, maternal disomy 28%, and mi-
rodeletion of the imprinting center 2%.
ajor and minor diagnostic criteria were
eveloped in 1993; however, today the
iagnosis is commonly made by molecu-

ar testing performed in patients with a
haracteristic phenotype. This includes
ypotonia with poor suck in infancy, fol-

owed by global developmental delay and
yperphagia. Classic physical exam find-

ngs include a narrow face, almond-
haped eyes, fair hair and skin, short
tature, and small hands and feet (1, 2).

everal endocrine disorders are associ-
ted with PWS, including hypogonadism,
besity, abnormal body composition, GH
eficiency, and osteoporosis, and we will
eview each of these in the following sec-
ions.

ypogonadism

he majority of patients with PWS have a
ysfunctional hypothalamic-pituitary-
onadal axis, which manifests as delayed
r incomplete sexual maturation. Both
enders typically have hypoplastic exter-
al genitalia, and males often have unde-
cended testes. Adult males have low
erum testosterone levels and females
ave anovulatory cycles. This appears to
e hypogonadotropic hypogonadism: in-
estigators have found that repeated ad-
inistration of GnRH improves LH

ecretion (3). There also appears to be a
omponent of primary gonadal failure
ith poor spermatogenesis; male patients
ften have low testosterone and LH and
levated FSH levels (4). Sex hormone re-
lacement is inconsistently prescribed,
nd unfortunately there have been no
rospective trials assessing outcomes

ollowing testosterone administration. In
heory, of course, sex hormone replace-

ent might help with body composition,
one density, and psychosocial status,
nd many authors recommend it be of-
ered.

besity and Hyperphagia

eonates with PWS are typically under-
eight, and demonstrate hypotonia,
oor suck, and feeding difficulties that

ead to failure to thrive unless medical
are is sought. This usually improves
y about 9 months of age, and from
ges 1–6 yr there is a rapid onset of
yperphagia and obesity that persists

nto adulthood (5). Adults with PWS
emonstrate profoundly abnormal feed-

ng behavior, characterized by food
tealing, food obsessions, and hoarding
f food. These patients also interest-

ngly note reduced satiety after eating,
ncreased pain thresholds, and de-
reased ability to vomit (2). As a result,
n the absence of strict caloric restric-
ion and monitoring, the majority of
dults with PWS are obese.

everal peptide hormones involved in
ppetite and satiety appear to be altered
n PWS when compared with weight

atched controls. Ghrelin, an endoge-
ous GH receptor ligand, is primarily se-
reted by the stomach. Ghrelin is an
rexigenic agent, rising just before meals
nd falling postprandially. Polypeptide Y
PYY) is an anorexigenic hormone that
ises postprandially, and can acutely re-
uce ghrelin levels. Several studies have
hown that ghrelin levels are markedly
levated in the fasting state in patients
ith PWS; this is in direct contrast to
therwise healthy obese patients, who
ypically show suppressed ghrelin levels
6). Recently, Giminez-Palop et al. (7)
ooked at these hormone levels in seven
ubjects with genetically confirmed PWS
nd 16 BMI matched controls. In the
ostprandial state, the subjects with PWS
ad higher ghrelin levels and lower PYY

evels than the controls.

ith this knowledge there is hope that
he insatiable hunger characteristic of
WS may someday be ameliorated with
harmaceuticals. One study so far has
nfortunately been disappointing. Tan
t al. (8) performed a double-blinded,
lacebo-controlled randomized cross-
ver study on four patients with PWS.

continued on page 8
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continued from page 7

dministration of somatostatin sup-
ressed fasting ghrelin levels to that of
on-PWS men but did not alter caloric

ntake. Further studies involving
hronic administration are underway.

ody Composition

umerous studies have consistently
hown both significantly increased body
at, typically in the 40–50% range, and
educed lean body mass in PWS com-
ared with obese controls. Several fac-
ors are thought to be involved. There is
reduced basal metabolic rate relative to
ody size; this is related to the abnormal
ody composition. One study showed an
pproximate 50% drop in energy expendi-
ure in PWS patients compared with
eight matched controls (9). There also

s a reduced level of physical activity in
atients with PWS, which is thought to
e due to obesity, hypersomnolence
sleep apnea is highly associated with
WS), and poor muscle strength; this re-
uced energy expenditure, however, also
ontributes to the low basal metabolic
ate (1).

nterestingly, although total percent body
at is elevated in patients with PWS, the
istribution is different than that seen in
ypical obesity and may actually reduce
he risk for traditional obesity-related co-
orbidities in patients with PWS. Whole
ody MRI has shown that adult females
ith PWS have significantly reduced vis-
eral adiposity compared with obese con-
rols (10). Despite profoundly elevated
ercentage of body fat and reduced phys-

cal activity levels, several recent studies
ave shown greater insulin sensitivity in
WS patients compared with weight-
atched controls (10, 11). This is in con-

rast to findings from older studies, many
f which found prevalence rates of diabe-
es in the 20–30% range. These earlier
tudies, however, were done before the
nstitution of strict caloric restriction,
hich has helped with weight mainte-
ance (see below), and many had a small
ample size and were uncontrolled. In
ine with this new hypothesis that pa-
ients with PWS may have less visceral
diposity and greater insulin sensitivity,
diponectin levels also have been found
o be higher in PWS patients than obese
ontrols (10, 11). Adiponectin is an “adi-
okine” produced by adipocytes, but it is
 o
nversely related to the amount of vis-
eral adiposity. Low adiponectin levels
re found in patients with type 2 diabetes
ellitus, obesity and cardiovascular dis-

ase.

H Deficiency

any studies indicate that patients
ith PWS have GH deficiency (GHD), with
lunted GH responses to GHRH and argi-
ine, and low IGF-I levels. Some contro-
ersy exists as to whether this is true
HD vs. an apparent GHD that simply

eflects obesity. Several arguments seem
o favor the former: children with simple
besity often have normal to slightly ele-
ated IGF-I levels, whereas those with
WS tend to have low IGF-I. Indeed, GHD
as been reported in normal weight chil-
ren with PWS (1). The clinical features
f PWS and GHD are similar, both charac-
erized by short stature, obesity, reduced
uscle mass and decreased bone den-

ity.

WS is currently an FDA-approved indi-
ation for exogenous GH administration
n children, and studies have shown an
ncrease in longitudinal growth and an
mprovement in body composition, re-
iewed by Burman in 2001. In adults the
se of GH is more controversial. Pro-
osed benefits include an improvement

n body composition and bone density.
here has so far been just one random-

zed, placebo controlled trial of GH use
n adults with PWS, by Hoybye et al. in
003. After 12 months, body fat de-
reased by 2.5% (P � 0.01) and lean-
ody mass increased by 2.2 kg (P �

.5) in the treatment group (12).

steoporosis

steoporosis is noted as a clinical fea-
ure of PWS in many reviews, although
his appears to be based on case re-
orts. The low bone density is thought
o occur as a result of the hypogonad-
sm and GH deficiency, although an ab-
ormality inherent to PWS may also be
ossible. Fracture risk may also be in-
reased; one observational study in the
rthopedic literature examined all 31
atients with PWS living in a residential
ome. Fourteen of these patients had
uffered a total of 58 fractures (13).
here have been no systematic studies

f osteoporosis treatment in patients
ith PWS. Most authors recommend
alcium and vitamin D treatment in all
atients with PWS along with a dual-
nergy x-ray absorptiometry scan, with
reatment for osteoporosis to be guided
y recommendations for the general
opulation.

eight Management

he most successful weight maintenance
rograms for patients with PWS include
xtensive psychological and behavioral
ounseling, involving the patient, family,
nd caregivers. As previously discussed,
atients with PWS have insatiable hun-
er, and will often hoard food or steal
oney to buy food. Patients with the
ost success live in group homes, where
low-calorie and well-balanced diet is

dministered along with regular exercise.
everal recommended strategies include
upervision at mealtimes, locking away
ood and money, and non-food-related
wards (1). Because of the altered body
omposition with increased fat and de-
reased lean mass, patients with PWS
eed to restrict their calories further
han the general population for weight
aintenance. Several authors recom-
end restricting calories to 1000–1500

cal/d (30% protein, 40% carbohydrate,
nd 30% fat) (14). Unfortunately, there
ave been no systematic studies of using
ither anorectic or antiabsorptive agents
n patients with PWS, and avoidance of
ariatric surgery is usually recommended
ue to concerns of ongoing hyperphagia
nd gastric rupture.

ortality

WS is associated with an increased mor-
ality rate, even when the intellectual dis-
bility is adjusted for (15). In 2001,
hittington et al. (16) estimated a death

ate of 3% per year for PWS patients vs.
%/yr for the general population. In chil-
ren with PWS, the most common cause
f death appears to be respiratory or in-

ectious (17). In 2003, Smith et al. (18)
eported on a series of 36 adults with
enetically confirmed PWS. Ten deaths
ccurred over a period of 10 yr, with the
verage age of death 33 yr. The cause of
eath was cardiac in five, stroke in one,
ulmonary embolism in one, hypoglyce-
ia in one, pneumonia in one, and one
as not determined.
continued on page 9
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continued from page 8

ase Follow-Up

L is a 39-yr-old white male with geneti-
ally confirmed PWS who presented with
ecent onset weight gain. It is likely that
is weight gain is due to a recent relax-
tion in his caloric restriction. We spoke
ith his caregivers, who will resume his
revious 1400 kcal/d diet. He was found
o be hypogonadal, and he opted for tes-
osterone replacement. He was also
ound to have a low IGF-I level, but he
as declined any further work-up of GH
eficiency due to a needle phobia. He
lso has osteopenia; we have started him
n calcium and vitamin D supplementation.
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2. Höybye C, Hilding A, Jacobsson H, Thorén M.
Growth hormone treatment improves body compo-
sition in adults with Prader-Willi syndrome. Clin
Endocrinol. 2003; 58:653–661.

3. Kroonen LT, Herman M, Pizzutillo PD, Macewen
GD. PraderWilli syndrome: clinical concerns for the
orthopaedic surgeon. J Ped Orthoped. 2006; 26:
673–679.

4. Merlin GB. Management of obesity in Prader-Willi
syndrome. Nat Clin Pract Endocrinol Metab. 2006;
2:592–593.

5. Einfeld SL, Kavanagh SJ, Smith A, Evans EJ, Tonge
BJ, Taffe J. Mortality in Prader-Willi syndrome. Am J
Mental Retardation. 2006; 111:193–198.

6. Whittington JE, Holland AJ, Webb T, Butler J,
Clarke D, Boer H. Population prevalence and esti-
mated birth incidence and mortality rate for peo-
ple with Prader-Willi syndrome in one UK region.
J Med Genet. 2001; 38:792–796.

7. Schrander-Stumpel CT, Curfs LM, Sastrowijoto P,
Cassidy SB, Schrander JJ, Fryns JP. Prader-Willi
syndrome: causes of death in an international
series of 27 cases. Am J Med Genet. 2004; 124:
333–338.

8. Smith A, Loughnan G, Steinbeck K. Death in
adults with Prader-Willi syndrome may be corre-
lated with maternal uniparental disomy. J Med
Genet. 2003; 40:E63.
Pituitary Adenomas
Laura Zemany, M.D.
Endocrinology Fellow, Beth Israel Deaconess Medical Center/Joslin Diabetes Center,
Boston, Massachusetts
ntroduction

his case report describes a 19-yr-old
an who presented to the emergency

oom with headaches for 5 months and
ltimately was diagnosed with acromeg-
ly. The clinical presentation of acro-
egaly and treatment options will be
iscussed.

ase Presentation

he patient is a 19-yr-old man who pre-
ented to the emergency department
ith brief, intermittent headaches and

ecurrent nosebleeds. Initially, the
eadaches lasted for a couple of hours,
ut the headaches were more severe on
resentation. There was no associated
eakness, numbness, or visual changes.
e also noted six nosebleeds over the
revious 3 wk; he did not have a prior
osebleeds as a child. A computed to-
ography scan at an outside hospital

evealed a large pituitary mass, and the
atient was transferred to our neuro-
urgical service for further evaluation.
ndocrinology was consulted for evalu-
tion of the pituitary mass.

ast medical history

is medical history was only notable
or asthma.

edications and allergies

edications included albuterol as
eeded. There were no known drug al-

ergies.

amily history

here was no known pituitary or para-
ocial history

e was a high school student who lived
ith his parents.

eview of Systems

he patient reported increased fatigue
ver the previous year. His weight was
table. He did not experience any visual
ymptoms but did report headaches as
reviously noted. He denied gyneco-
astia, galactorrhea, testicular atrophy,

oice changes, or decreased libido. He
haved twice per week. There were no
hanges in the skin, hair, or nails.
here was no increased sweating, foul
melling sweat, or excessive skin tags.
e noted that he felt like his fingers
ere “getting stuck” but denies other

oint pains. There were no symptoms of
arpal tunnel syndrome, tarsal tunnel
continued on page 10
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continued from page 9

yndrome, or other nerve compression
yndromes. He denied a history of light-
eadedness, dizziness, or fainting
pells. He had always has been thirsty
ut denied nocturia.

f interest, the patient he felt he was
till growing at the time of presentation.
e wore a size 13 shoe, but he noted

hat he always had large feet. There
as no change in his bite or changes in
is facies. Growth curves from his pedi-
trician were obtained; the patient has
eviated from the growth curve since
e was 11 yr old. Until age 11, he was
ear the 50th percentile for height. By
ge of 15, he was at the 75th percentile.
n presentation (at age 19), he was at
pproximately 94th percentile for age.
he father is 5�8� and his mother is 5�5�

mid-parental height 5�9�). He reported
tall” uncles and a half brother. He was
n the 50th percentile for weight until
e was 5 yr old; at age 8, his weight
as at the 90th percentile and has con-

inued to remain at that percentile.

hysical Examination

he patient was 6� 1.75� inches tall. He
ppeared to have coarsening of his facial
eatures compared with a previous image
n his driver’s license obtained at age 16.
he visual fields were grossly intact and

he extraocular muscles were intact. No
apilledema on fundoscopic exam. He
ad good dentition but did have an un-
erbite that was most prominent on the
ight side of the jaw. The tongue was
omewhat large. There was no thyro-
egaly or thyroid nodules. Heart was

egular rate without murmurs, without
ross cardiomegaly. The lungs were clear
ilaterally. Abdomen exam was benign
ithout organomegaly. The testicular
xam was normal. There was no edema.
here was no joint eryethma or swelling.
inels sign was negative. There were no
ashes or skin tags. The cranial nerves
ere intact and the neurological exam
as normal.

aboratory data

he electrolytes revealed a sodium of
40, potassium 4.1, BUN 24, creatinine
.7, and glucose 99. The WBC was 6.4,

ematocrit 35.1, and platelets 256. The s

0

T and PTT were normal. Hormonal test-
ng revealed that the FSH was 4.8 mIU/ml
1.5–12.4 mIU/ml for adult men), LH 3.7
IU/ml (1.7–8.6 mIU/ml for adult men),

estosterone 55 ng/dl (280–800 ng/dl),
nd PRL 247 ng/ml (4–20 ng/ml). The
SH was 0.93 �IU/ml, T3 was 131 ng/dl
80–200 ng/dl), and FT4 level was 0.6
g/dl (0.93–1.7 ng/dl). GH level was ele-
ated at 30.8 ng/ml. IGF-I level was ele-
ated at 828 ng/ml (182–780 for a 16- to
4-yr-old male). After 250 �g iv cosyn-
ropin, the cortisol values were 2.7 �g/dl,
6.9 �g/dl, and 19.3 �g/dl at 0, 30, and 60
in. (The initial cortisol was suppressed
ecause he briefly was on dexametha-
one replacement when the cortisol stim-
lation test was administered.) After
dministration of 75 g oral glucose, the
lucose was 87 mg/dl fasting, 93 mg/dl at
h, and 75 mg/dl at 2 h. The GH was 15.9

asting, 14 at 1 h, and 15.6 at 2 h.

pituitary magnetic resonance imaging
MRI) revealed an area of low signal
hich was indicative of pituitary mac-

oadenoma following gadolinium. The
ituitary gland measured 2.4 � 2.3 cm

n the transverse and superior inferior
imension. There was suprasellar exten-
ion with indentation on the optic
hiasm. There was no evidence of cav-
rnous sinus invasion or hemorrhage.

ackground for Discussion

ituitary adenomas represent 10–15%
f intracranial tumors. Historically, pitu-

tary adenomas were classified accord-
ng to their staining characteristics that
ncluded acidophilic, basophilic, and
hromophobic tumors. Forms of pitu-
tary adenomas include nonsecreting
denomas and those that secrete pro-
actin (PRL), GH, ACTH, or TSH.

he incidence of acromegaly is three to
our cases per 1 million (1). It may have
n insidious presentation and often re-
ains undetected for up to 10 yr. It is

haracterized by hypersecretion of GH,
hich stimulates the hepatic produc-

ion of IGF-I. The majority (�95%) of
ases are caused by a pituitary ade-
oma. In addition to clinical manifesta-
ions arising from elevated GH and IGF-I
evels, clinical manifestations include
ymptoms from local tumor growth

uch as headaches or visual field loss
nd symptoms caused by decreased
ecretion of other pituitary hormones.

linical Questions Raised in This
ase Report

) The patient has both elevated PRL
nd GH levels. Does the tumor secrete
oth hormones or is the elevation in
RL secondary to a “stalk effect”?

he normal range of PRL levels is 5–20
g/ml. One can see values of 20–200
g/ml for any sellar mass or for pro-

actinomas that are less than 1 cm. If a
rolactinoma is 1–2 cm, PRL levels can
e 200–1000 ng/ml. If a prolactinoma is
reater than 2 cm, the PRL levels can
e greater than 1000 ng/ml.

f note, 30% of patients with acromeg-
ly may have PRL-cosecreting tumors.
owever, one must carefully evaluate
hether the adenoma is a PRL-GH vs.
ure GH-secreting adenoma. Mild eleva-
ions in PRL can be associated with
talk compression. In addition, classifi-
ation in the literature has been based
n immunohistochemical staining, ele-
ated serum PRL levels, or both meth-
ds. For instance, one study looked at
3 normoprolactinemic and 9 hyperpro-
actinemic subjects with acromegaly
2). Eleven adenomas had cells that
tained for GH only, and 11 adenomas
ad a variable proportion of cells (10 to
8%), which also stained for PRL. In
ight of the normoprolactinemic pa-
ients, there were no cells which con-
ained PRL, and in five of the normo-
rolactinemic patients, 10–26% of cells
ositively stained for PRL. In the hyper-
rolactinemic patients, six patients had
umors that contained mammosoma-
otrophs (18–80%) and mammotrophs
0–18%). There was a positive correla-
ion between PRL levels and the num-
er of mammosomatotrophs.

) The patient significantly deviated
rom the growth curves and is taller
han his midparental height. Could his
all height be due to excessive GH?

onendocrine causes of overgrowth in
hildren include familial tall stature,
linefelter’s syndrome, and Marfan’s
yndrome. Endocrine causes of over-
rowth in children include precocious

continued on page 11
EndoTrends
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continued from page 10

uberty, GH excess, and sex hormone
eficiency or insensitivity.

previous case report illustrates tall
tature due to sex hormone insensitiv-
ty. The report described a 28-yr-old

an who had estrogen resistance due
o a mutation in the estrogen receptor
ene (3). He had normal prepubertal
rowth and normal onset of secondary
exual characteristics. At age 16, the
ubject was 70� tall, and at age 28, the
ubject was 80.3� tall, with an armspan
f 83.8� and a bone age of only 15 yr.
he serum testosterone level was nor-
al and the estradiol level was ele-

ated. The findings indicated that
ndrogens alone are not sufficient to
romote skeletal maturation, and estro-
en is important in bone development
nd mineralization in men.

H excess in children can lead to gigan-
ism, which is extremely rare. The open
piphyseal growth plates allow for ex-
essive linear growth (4). A previous
ase report describes a 15-yr-old girl
ho presented headaches and fatigue
nd a large sellar mass was noted on
RI (5). She had a height increase of 3

n. during the previous year. After two
urgeries, treatment with a long-acting
omatostatin analog and a dopamine
gonist controlled her biochemical pa-
ameters. Gigantism is quite rare, with
nly 100 cases described in the litera-
ure, although this may be an underesti-
ate of the actual number of cases (4).
cromegaly and gigantism can be

hought of as existing along a spectrum
f GH excess. Ten percent of acrome-
alics have tall stature, and most sub-
ects with gigantism exhibit clinical
eatures of acromegaly.

) What treatment options should be
onsidered in this patient?

reatment options include surgical
reatment (translabial or transnasal),
adiation therapy, or medical therapy.
edical treatment options include so-
atostatin analogs (octreotide or lan-

eotide), dopamine agonists, or a GH
eceptor antagonist (Pegvisomant). Two
linical trials that assess treatment op-

ions in acromegaly will be reviewed. m

ndoTrends
H is a protein that contains 191 amino
cids and is 22,000 Daltons (6). GH con-
ains two distinct domains that bind to
he GH receptor and produce receptor
imerization. Pegvisomant leads to non-

unctional dimerization of the GH re-
eptor. Side effects of GH receptor
ntagonists include development of anti-
odies, injection site reaction, abnormal

iver function tests, and a potential for
ncrease in tumor size. One study evalu-
ted the use of pegvisomant in the long-
erm treatment of acromegaly (7). In this
tudy, 160 patients were treated with
egvisomant for an average of 425 d. The
ean IGF-I levels decreased by 50%,
hereas GH levels increased by 12.5 to
4.2 mg/liter. Progression in tumor size of
he tumor was noted in two patients, al-
hough the cause of progression was un-
lear.

opamine agonists could also poten-
ially be used for the treatment of acro-
egaly. In a prospective, open-label

tudy of 64 patients with acromegaly
reated with cabergoline, 39% of the
ubjects had IGF-I levels below 300
g/ml and 28% of the subjects had IGF-I

evels from 300 to 450 �g/ml (8). Of
ote, in the 16 subjects with GH/PRL
osecreting tumors, 50% of the subjects
ad IGF-I below 300 �g/ml and 31% of
he subjects had IGF-I from 300 to 450
g/ml.

onclusions

he patient was ultimately placed on
hyroid replacement for his mild hypo-
hyroidism and testosterone replace-
ent therapy for the hypogonadism.

epeat baseline laboratories were drawn
n the patient—the IGF-I level was 850
g/ml and the PRL was 208 ng/ml. He un-
erwent a trial of medical therapy. The
atient underwent a trial of cabergoline,
hich ultimately was titrated up to 1 mg

hree times/wk. After this trial, the IGF-I
evels were 908 ng/ml, and the PRL level
as 64.5 ng/ml. The patient subsequently
nderwent a trial of somatostatin, which
as titrated up to 200 �g three times/d.
fter this trial, the IGF-I level was 534 ng/

l, and the PRL level was 118 ng/ml. In
rief, there was little change in the IGF-I
evels during these trials. Therefore, he
nderwent a transsphenoidal resection of
he pituitary macroadenoma. The tumor
eacted with antibodies to GH and PRL. It
ailed to react with antibodies to TSH, LH,
SH, or ACTH. One month postopera-
ively, he no longer experienced head-
ches. The IGF-I level was 541 ng/ml. The
H levels after 75 g oral glucose were 5.2
g/ml at baseline, 4.4 ng/ml at 30 min,
nd 5.1 ng/ml at 60 min. Subsequently, he
as started on pegvisomant due to per-

istently high GH and IGF-I levels. On
herapy with pegvisomant, the PRL level
mproved to 14.5 ng/ml and the IGF-I level
as 314 ng/ml. Postoperative MRI re-
ealed a focal area of hypoenhancement
n the sella, which measured 1.4 � 0.8 cm
nd was mildly increased compared with
previous MRI where the area measured
f 1.2 � 0.7 cm. A follow-up MRI will be
btained to assess for further changes in

esion size.

eferences
1. Melmed S. Medical progress: acromegaly. New

Engl J Med. 2006; 355:2558–2573.

2. Bassetti M, Arosio M, Spada A, Brina M, Bazzoni
N, Faglia G, Giannattasio G. Growth hormone and
prolactin secretion in acromegaly: correlations
between hormonal dynamics and immunocyto-
chemical findings. J Clin Endocrinol Metab. 1988;
67:1195–1204.

3. Smith EP, Boyd J, Frank GR, Takahashi H, Cohen
RM, Specker B, Williams TC, Lubahn DB, Korach
KS. Estrogen resistance caused by a mutation in
the estrogen-receptor gene in a man. New Engl
J Med. 1994; 331:1056–1061.

4. Eugster EA, Pescovitz OH. Gigantism. J Clin Endo-
crinol Metab. 1999; 84:4379–4384.

5. Maheshwari HG, Prezant TR, Herman-Bonert V,
Shahinian H, Kovacs K, Melmed S. Long-acting
peptidomimergic control of gigantism caused by
pituitary acidophilic stem cell adenoma. J Clin
Endocrinol Metab. 2000; 85:3409–3416.

6. Muller AF, Kopchick JJ, Flyvbjerg A, van der Lely
A. Growth hormone receptor antagonists. J Clin
Endocrinol Metab; 2004; 89:1503–1511.

7. van der Lely AJ, Hutson RK, Trainer PJ, Besser GM,
Barkan AL, Katznelson L, Klibanski A, Herman-Bonert
V, Melmed S, Vance ML, Freda PU, Stewart PM,
Friend KE, Clemmons DR, Johannsson G, Stavrou S,
Cook DM, Phillips LS, Strasburger CJ, Hackett S, Zib
KA, Davis RJ, Scarlett JA, Thorner MO. Long-term
treatment of acromegaly with pegvisomant, a growth
hormone receptor antagonist. Lancet. 2001; 358:
1754–1759.

8. Abs R, Verhelst J, Maiter D, Van Acker K, Nobels F,
Coolens JL, Mahler C, Beckers A. Cabergoline in the
treatment of acromegaly: a study in 64 patients.

J Clin Endocrinol Metab. 1998; 83:374–378.

11



E
R

G
p
i
r
o

F
P
C

T
b
f
p
o
a
a
o
m
t
i
g
p
“
s
c
p
t
t

M
R

T
n
e
u
t
S
T
i
a
$
g
t
b
a
E

1

FOUNDATION NEWS
T

O
g
t
c
t
g
t
$
b
a
f
s
T
f
2
w
t
1
g
w

E

E
w
e
u
f

I
u
n
m

s
c
n
i

u

t

I
w
y

a
i
y
y
t
a
i
h

D
i
w
m
t
p

E
E
F
O

E
n
r
S
D
T
N
l
m
c
b
l
b
a

O
P
c
o
t
t
6
a
t
s
C
g
2

FF Announces Two New
esearch Grants for 2009

enerous support from two loyal sup-
orters has been received by EFF, giv-

ng us the opportunity to offer two new
esearch grant programs, in addition to
ur traditional grant.

ellows Development Research Grant
rogram in Diabetes, Obesity, and Fat
ell Biology

his new research grant is supported
y an unconditional educational grant

rom Amylin Pharmaceuticals, Inc. and
rovides for clinical grants in the area
f cardiometabolic disorders in obesity
nd diabetes. Six grants will be
warded at $20,000.00 each. The object
f this grant is to foster career develop-
ent, and to that end this grant is po-

entially renewable for up to 3 yr,
ncluding post-fellowship research. A
rantees fellowship program can
rogress to junior faculty utilizing the
young investigator award program”
upported by this Amylin grant. Suc-
essful grantees will be required to
resent their research at an EFF scien-
ific forum and publish abstracts of
heir research in EndoTrends.

arilyn Fishman Grant for Diabetes
esearch

he second new research grant,
amed in honor of EFF’s long-time ex-
cutive director, is funded through an
nconditional educational grant from
he partnership of Bristol-Myers
quibb and AstraZeneca International.
his grant is limited to studies involv-

ng type 2 diabetes, and EFF plans to
ward up to ten research grants for
15,000.00 each in 2009. Successful
rantees will be expected to present
heir research at an EFF scientific dia-
etes forum for fellows and/or publish
n abstract of their research in

ndoTrends. i

2

he EFF Endocrine Research Grant

ur traditional grant, the EFF grant in
eneral endocrinology, is awarded
wice a year and is for general endo-
rine topics including, but not limited
o, thyroid, bone, adrenal, pituitary,
rowth, and reproductive disorders. Up
o ten grants can be awarded in 2009 at
7,500.00 each. Successful grantees will
e expected to present their research
t an EFF scientific endocrine-related
orum for fellows and/or publish an ab-
tract of their research in EndoTrends.
he deadline for filing an application

or Cycle 1, Spring 2009 was February
7, 2009. Cycle 2, Fall 2009 applications
ill be available early June 2009 and

he application deadline will be August
0, 2009. Download these important
rant applications from our web site,
ww.endocrinefellows.org.

FF Needs Your E-Mail Address!

FF is moving into the electronic age and
ill be communicating with its constitu-
nts via e-mail in the future, delivering
pcoming event and grant information

aster and easier than snail mail.

n order to accomplish this, we have
pdated the EFF web site to include a
ew feature called myEFF. Using the
yEFF feature will allow you to:

● Access and maintain your own per-
onal information, letting us and your
olleagues know when you move to a
ew institution or change your contact

nformation.
● Update your profile.
● Search the online directory for individ-

als and organizations involved with EFF.
● Look for new services being added in

he future.

f you are already in our database and
e have your correct e-mail address,
ou can access your record now by us-

ng your e-mail address as your login w
nd Password1 (case sensitive) as your
nitial password. Once in the system,
ou can change the password to one of
our choosing. If you are not in the da-
abase, or do not have an e-mail
ddress on file, contact us at
nfo@endocrinefellows.org and we will
elp you get started.

on’t miss out on any new EFF
nformation—check out the web site at
ww.endocrinefellows.org today and
ake sure we have your correct con-

act information. Especially that all im-
ortant e-mail address!

FF Announces the 7th Annual
FF/ADA Endocrine Fellows
orum: June 4, 2009, New
rleans, Louisiana

FF will be co-sponsoring the 7th An-
ual EFF/ADA Endocrine Fellows Fo-
um in conjunction with the 69th
cientific Sessions of the American
iabetes Association on June 4, 2009.
he forum will be held at the Ernest
. Morial Convention Center, New Or-

eans, LA, the day before the ADA
eeting starts, and will provide endo-

rine Fellows an opportunity to gain a
etter understanding of today’s chal-

enges in current management of dia-
etes from some of the world’s most
cclaimed thought leaders.

n a first-come-first-served basis,
rogram Directors from around the
ountry will be asked to nominate
ne Fellow from their program to at-
end this sponsored event. Air fare, ho-
el, and meals will be covered for up to
0 participants, allowing for an intimate
nd informal education experience,
hanks to the generous support of unre-
tricted education grants from Merck &
o., Inc. and sanofi-aventis. The pro-
ram details were mailed out in January
009, and the deadline for registration

as March 16th.

EndoTrends
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Rapid Onset Diabetes or a Tipping Point?
The Role of Antipsychotics in Type 2
Diabetes Mellitus
Gregory B. Dodell, M.D., Elisa Bocchieri D.O., and Jeanine B. Albu, M.D,
St. Luke’s Roosevelt, University Hospital of Columbia Physicians and Surgeons,
New York, New York
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ummary

bjective: Diabetes mellitus (DM) and
chizophrenia are being diagnosed at an
ll-time high. The unifying factor between
hese two conditions is the use of second
eneration antipsychotic medications. A
ase is described of a patient who devel-
ped rapid onset type 2 DM over a 4-wk
eriod. Methods: The patient is a 25-yr-
ld male recently diagnosed with schizo-
hrenia and started on antipsychotic
edication. Before medication, the pa-

ient’s body mass index (BMI) was 31 and
asting glucose was 103 mg/dl. The pa-
ient had no significant past medical or
urgical history. Pertinent family history
ncluded DM in his mother, aunt, and sis-
er. Four weeks after the initiation of anti-
sychotic medication, the patient had a
lood glucose of 522 mg/dl with a BMI of
4.8. Results: After a few days the serum
lucose was controlled with metformin
000 mg twice daily, glargine 20 U at bed-
ime, and aspart 5 U before meals. Con-
lusion: Patients diagnosed with
chizophrenia may have an increased
isk for insulin resistance independent of
xposure to antipsychotics. The use of
econd generation antipsychotics com-
ounds this predisposition to develop
ype 2 DM. Certain second generation
ntipsychotics are associated with less
nsulin resistance, and these should be
onsidered first line therapy. Insulin re-
istance secondary to antipsychotics oc-
urs both with, and without, increases in
diposity. The use of metformin and ex-
netide in conjunction with the initiation
f antipsychotic medication may prevent
apid onset type 2 DM in the psychiatric
opulation.

ntroduction

iabetes and schizophrenia are two ma-
or illnesses that challenge physicians,
atients, and the health care system on a

aily basis. With the recent increase in

ndoTrends
besity, the number of patients being di-
gnosed with diabetes is at an all-time
igh. Diabetes statistics from 1990–1998
emonstrate a 70% increase in the ages
0–39 population, 40% increase in the
ges 40–49 population, and a 31% in-
rease in the ages 50–59 population (1).
n addition, mental illnesses like bipolar
isorder and schizophrenia affect 57.7
illion people ages 18 and older in the
nited States (2). In the midst of these
umbers, there has become a unifying

actor between these two conditions: the
se of newer antipsychotic medications.

here is a positive correlation between
he use of the newer antipsychotic
edications and the development of

ype 2 DM in the psychiatric population
3). The etiology of this correlation in-
olves increased adiposity, cellular
hanges in glucose regulation, or a
ombination of both. Increased adipos-
ty is a known risk factor for decreases
n insulin sensitivity and changes in
oth plasma glucose and lipid levels in
atients treated with the newer antipsy-
hotic medications (4). In essence it is
his same increase in adiposity that is
ssociated with the tremendous in-
rease in type 2 DM during the last 10
r. Recent reports have shown that the
se of newer antipsychotic agents have

ed to rapid onset type 2 DM in antipsy-
hotic naive patients, independent of
eight gain, with a corresponding tem-
oral relationship between drug initia-
ion and the onset of hyperglycemia (5).

he mechanisms whereby type 2 DM is
nduced rapidly, as a medication side-
ffect, may compound the presence of
he increased insulin resistance that
lready exists in many of these patients
efore the initiation of antipsychotic
edication (6). It has been demon-

trated that antipsychotic medications
learly affect glucose regulation inde-
endent of adiposity, and several mech-
nisms have been proposed for these
etabolic consequences (7). Some

tudies suggest that antipsychotic med-
cations induce hyperglycemia via inhi-
ition of peripheral glucose uptake (8),
hereas others have demonstrated that
xpected �-cell compensation for insu-
in resistance may be reduced, or elimi-
ated by, antipsychotic medications (9).

e describe a case of a patient who de-
eloped rapid onset type 2 DM over a
-wk period. There was a temporal rela-
ionship between the initiation of antipsy-
hotic treatment, substantial weight gain,
nd severe hyperglycemia. The purpose
f presenting this case is to continue to
eighten physician awareness of this is-
ue, offer guidelines, and develop inter-
entions based on new research to
acilitate both mental and physical health
n these patients.

ase Report

he patient is a 25-yr-old male, recently
iagnosed with schizophrenia, who was
valuated by the endocrine consult ser-
ice for capillary blood glucose of 522
g/dl. The patient was admitted to the
sychiatric unit approximately 4 wk
rior with an admission blood glucose

evel of 103 mg/dl, and he had been
tarted on risperidone. However, due to
ide-effects of drooling, somnolence,
nd agitation, the patient was switched
o olanzapine 2 wk later. He remained
n olanzapine for the next 2 wk until he
eveloped uncontrolled blood glucose.

n admission, the patient’s weight was
9 kg, and his height was 167 cm
BMI 	 31). He had no other significant
ast medical or surgical history, and he
ad not previously taken any antipsy-
hotic medications. Pertinent family his-
ory included DM in his mother, aunt,

continued on page 14
13
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continued from page 13
nd sister. Social history included a few
igarettes per day with occasional alco-
ol and marijuana use. The patient had
o known drug allergies. Review of sys-
ems included insatiable hunger, polydip-
ia, and polyuria. He denied headache
nd blurry vision. These symptoms were
ot noted before admission. Pertinent
hysical exam findings included a weight
f 97 kg (BMI 	 34.8).

apillary blood glucose ranged from 462
n the morning of the consult to greater
han 600 for the remainder of the day
espite insulin coverage. Laboratory val-
es did not reveal an anion gap, and a
erum acetone level was negative. Hemo-
lobin A1C was found to be 8.9.

lanzapine was stopped, and he was
witched to perphenazine. The patient
as started on glargine 20 U at bedtime
nd metformin 500 mg twice daily. The
nger sticks remained elevated for a
ew days but were then controlled with

etformin 1000 mg twice daily, glargine
0 U at bedtime, and aspart 5 U before
eals (Fig. 1). The patient was dis-

harged on metformin 1000 mg twice
aily and glimepiride 4 mg daily. The
atient did not require insulin at the
ime of discharge.

iscussion
he advent of the newer antipsychotic
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lood Glucose

igure 1. Serum blood glucose from d 1–9 of con
edications was a revolutionary break- p

4

hrough for the treatment of patients
ith schizophrenia. These agents pro-
ide effective treatment for both posi-
ive and negative symptoms while
inimizing the extrapyramidal effects

otorious in the older antipsychotic
gents. However, an equally, if not more
erious side-effect of these newer agents
as been observed: insulin resistance. We
eport the case of a young man who de-
eloped severe hyperglycemia over a
-wk period that corresponded with the
nitiation of antipsychotic medication.

iven the patient’s family history and
nstable psychiatric presentation, the
atient was at a high risk for the devel-
pment of type 2 DM. Compared with
he general population, life expectancy
n patients with schizophrenia is
horter by as much as 20%; this is at-
ributable to higher rates of suicide,
ccidental deaths, and death from natu-
al causes such as cardiovascular dis-
ase, infectious disease, and endocrine
isorders (10).

he guidelines concerning antipsychot-
cs and obesity and diabetes recom-

end baseline screening measures,
uch as family history, weight and
eight, waist circumference, and fasting
lasma glucose prior to, or as soon as
linically feasible, the initiation of anti-

Blood Glucose Trend

Jul 26-Jul 27-Jul 28-Jul 29-Ju

Date
sychotics (11). As an essential
ollow-up to screening, there are further
teps physicians can take to prevent
he onset of diabetes in the psychiatric
atients. Numerous studies since the
ublication of the most recent guide-

ines contribute valuable information to
e utilized in this setting.

atients diagnosed with schizophrenia
ay have increased risk for insulin re-

istance and type 2 DM independent of
xposure to antipsychotics (12). Based
n this knowledge, steps should be
aken to control for this predisposition.
tudies have indicated that certain anti-
sychotics, particularly olanzapine and
lozapine, result in increased weight
ain and insulin resistance when com-
ared with other antipsychotics (13).
herefore, agents associated with less
eight gain and insulin resistance, such
s ziprasidone, risperidone, and aripi-
razole, should be considered first line

n these patients. The initiation of an
gent less likely to cause weight gain
ould be a positive preventive step
gainst the development of diabetes.

he weight gain in schizophrenic pa-
ients on antipsychotics goes beyond
edentary lifestyle and poor diet. Anti-
sychotics interact with various neuro-
ransmitters involved in satiety, food
ntake, and glucose metabolism. For ex-
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sult.
continued on page 15

EndoTrends



a
b
a
m
r
a
(
a
p
p
u
d
t
s
v
c

T
s
f
m
t
3
B
l
m
i
i
j
c
t
t
b
s

T
p
p
W
c
p
i
s
b
i
a
t
f

R

1

1

1

1

1

1

E

mple, many antipsychotic medications
ind to and block histamine receptors,
nd in the absence of antipsychotic
edications it is the activation of these

eceptors in the hypothalamus that is
ssociated with decreased food intake
14). Therefore, an agent that counter-
cts this effect would be beneficial in
reventing excessive weight gain in this
opulation. Studies investigating the
se of exenatide in this setting may
emonstrate that the medication’s ac-
ion on satiety and glucose-dependent
ecretion of insulin would produce fa-
orable results when administered in
onjunction with antipsychotics.

he diabetes prevention program demon-
trated that, in patients with impaired
asting plasma glucose, the initiation of

etformin 850 mg twice daily reduced
he incidence of diabetes by 31% over
yr when compared with placebo (15).
ecause metformin is successfully uti-

ized in this population after the develop-
ent of type 2 diabetes to increase

nsulin sensitivity, further studies should
nvestigate the use of metformin in con-
unction with the initiation of antipsy-
hotic medications. This would be similar
o the common practice of using aspirin
o relieve the side-effects of niacin or
enztropine to relieve extrapyramidal
ide-effects from haldol.
diabetes, and metabolism.

ndoTrends
he treatment of psychiatric illness
oses a large challenge, and the use of
sychotropic medication is a major tool.
ith the knowledge that the use of medi-

ations to fight one illness may predis-
ose a patient to another illness, greater

nvestigation is required. The patient pre-
ented in the current study may have
een on course for diabetes despite the

nitiation of antipsychotics. However,
wareness and early intervention for
hese patients can make a profound dif-
erence both physically and mentally.
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