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We describe a case of extreme hyper-
cholesterolemia, mediated by lipopro-
tein X (LpX), in a 12-yr-old Caucasian
female who underwent an unrelated al-
logenic bone marrow transplant for re-
lapsed acute myelocytic leukemia
(AML). Her posttransplant course was
complicated by severe chronic graft-vs.-
host disease (GVHD) of the liver. Previ-
ously normal serum cholesterol and
triglycerides rose to 1122 mg/dl (29.0
mmol/liter) and 1100 mg/dl (12.4 mmol/
liter), respectively. Serum cholesterol
appeared to be dominantly carried by
LpX. Intrahepatic cholestasis leading to
reflux of bile lipoproteins into the blood
stream and subsequent formation of
LpX appears to be the mechanism un-
derlying this phenomenon. Severe hy-
percholesterolemia mediated by LpX
after BMT has not been reported in the
pediatric literature.

Introduction

Hypercholesterolemia is a common dis-
order in adult population, but extreme
levels beyond 1000 mg/dl (25.8 mmol/
liter) are only found in patients with
homozygous familial hypercholesterol-
emia (1), hepatic lipase deficiency (2),
and obstructive biliary cholestasis (3,
4). Complications include premature
coronary artery disease (5), hypervis-
cosity syndrome (6), retinal cholesterol
thromboembolism, and cholesteroloma
(7). Treatment options include medica-

tion (dietary cholesterol binding agents
and cholesterol synthesis inhibitors
statins) (8, 9), aphaeresis (10), and
plasmapheresis (6).

One of the known complications of allo-
geneic BMT is chronic graft-vs.-host dis-
ease (GVHD), which occurs in up to
21.3% of recipients depending on the
induction therapy (11). Chronic GVHD
of the liver is characterized by eleva-
tion of hepatic enzymes along with a
cholestatic picture and extreme eleva-
tions of cholesterol and triglycerides (in
excess of 1000 mg/dl). To date, there
have been five reported cases of liver
GVHD-mediated by severe hypercholes-
terolemia in the adult literature (7, 12,
13), but none has been reported in the
pediatric literature.

Case Report

A 12-yr-old female patient with acute
myelocytic leukemia (AML) underwent
an allogeneic hematopoietic stem cell
transplant that subsequently was com-
plicated by chronic GVHD of the liver
and gastrointestinal tract, evidenced by
liver biopsy, after 14 months posttrans-
plant. Her liver enzymes: aspartate
aminotransferase (AST) 291 IU/liter
(16-46), alanine aminotransfer-

ase (ALT) 644 IU/liter (3-35) and
vy-glutamyltransferase (GGT) 1010 IU/
liter (15-85), total protein 53 g/liter

(59-77), albumin 30 g/liter (38-54), to-
tal bilirubin 84 mg/liter (1-11), direct
bilirubin 50 mg/liter (0-30), prothrom-
bine time (PT) 12.4 sec (12.1-14.2), and
an international normalization ratio
(INR) of 0.89. She was referred to the
endocrine service for evaluation and
management of elevated total choles-
terol of 1122 mg/dl (29.0 mmol/liter)
and triglycerides 1100 mg/dl (12.4
mmol/liter). Her serum cholesterol and
triglycerides levels before BMT were
normal, total cholesterol 127 mg/dl
(125-200), and triglycerides 112 mg/dl
(39-140). Her plasma lipid levels pro-
gressively increased over a period of 1
yr and reached their maximum levels at
the time of presentation. Her past medi-
cal history was significant for depres-
sion. There is no family history of
hypercholesterolemia. Her medications
included tacrolimus, methylpred-
nisolone (60 mg/d), mycophenolate,
pentamidine, amphotericin B, acyclovir,
and escitalopram oxalate. Her physical
examination was noncontributory ex-
cept for cushingoid features.

Initial Laboratory Studies

One-milliliter aliquots of both speci-
mens (pre- and postplasmapheresis)
were ultracentrifuged in a Beckman Op-
tima using 100.2 titanium rotor at
100,000 rpm (~350,000 X g) for 3 h. Se-
quential ultracentrifugation of the se-
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Severe Hypercholesterolemia Mediated by Lipoprotein X in a Pediatric Patient
with Chronic Graft-Versus-Host Disease of the Liver

rum specimens at the density of serum
(1.006 gm/ml) and at 1.063 gm/ml with
the addition of powder potassium bro-
mide separated the very low-density
lipoprotein (VLDL) and low-density li-
poprotein (LDL) from the high-density
lipoprotein (HDL) and serum proteins
that were left in the lower fraction of
the final tube. Cholesterol and GGT
were measured in the bottom fractions.
The initial specimen gave a bottom
fraction with cholesterol of 719 mg/dl
(18.6 mmol/liter) and GGT of 3147
U/liter. The analysis of the second frac-
tion (postplasmapheresis) revealed cho-
lesterol and GGT levels of 248 mg/dl
(6.4 mmol/liter) and 591 U/liter, respec-
tively. The 1.063-g/ml bottom fractions
were analyzed for cholesterol and GGT.
The cholesterol in the bottom fraction
for the initial sample was found to be
20 mg/dl and represents the patient’s
HDL-cholesterol value. The second sam-
ple after plasmapheresis had a bottom
cholesterol value of only 6 mg/dl and
suggests that plasmapheresis was suc-
cessful at reducing the plasma compo-
nents by approximately 75%. The
rationale for separation and measuring
the GGT activity in the bottom fractions
was to demonstrate the presence of li-

poprotein X (LpX). Typically, all serum
GGT should be recovered in the bottom
fraction. However, 35-46% of the GGT
activity was lost with the top 1.063-g/ml
fraction, which suggests that the en-
zyme is bound to an abnormal lipopro-
tein particle, in this case, LpX, which is
formed when the bile is regurgitated
back into circulation.

The patient was started on fish oil, 3 g
twice daily (180 mg eicosapentaenoic
and 120 mg decosahexanoic acid). Also,
she underwent plasmapharesis several
times after which her serum cholesterol
and triglycerides decreased; however,
they returned to high levels before
each subsequent procedure.

Discussion

This is the first reported pediatric case
of hypercholesterolemia mediated by
LpX. Severe hypercholesterolemia is
becoming more frequent as allogeneic
hematopoietic stem transplant is be-
coming the standard of care for many
diseases, especially in oncology pa-
tients. Medications can cause hypercho-
lesterolemia including but not limited
to cyclosporine (14, 15), sirolimus (16,

17), mycophenolate (18), and glucocor-
ticoids (19). However, these medica-
tions can often result in elevation of
total serum cholesterol levels that
rarely exceed 300 mg/dl and are usually
mediated by LDL cholesterol. In our pa-
tient, hypercholesterolemia was the re-
sult of the cholestasis and failure of
cholesterol and bile salts clearance
through the bile duct. Consequently,
regurgitation of cholesterol and bile
salts into the circulation leads to ele-
vated serum cholesterol level associ-
ated with LpX and not due to
overproduction by hepatocytes. Thus,
the use of statin drugs to down-regulate
cholesterol synthesis is not deemed ef-
fective. Hypothyroidism in its severe
form can cause hyperlipidemia (20), but
it was ruled out because the patient
had a normal thyroid function.

LpX is present in sera of patients with
intra- or extrahepatic cholestasis, leci-
thin cholesterol acyl transferase (LCAT)
deficiency and newborns with immature
liver function (18, 21). Previously nor-
mal lipid levels in our patient exclude
these conditions. Hyperlipidemia sec-
ondary to intrahepatic cholestasis
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continued from page 3
caused by chronic GVHD can appear

between any time between 2 months
and 2 yr after transplantation. Compli-
cation in the form of exanthemata, reti-
nal thromboembolism, or
cholesteroloma of the lung has been
reported in adult patients with severe
hypercholesterolemia (12), but none in
our patient. Moreover, there was not
sufficient time to observe for develop-
ment of vascular disease. In conclusion,
severe hypercholesterolemia mediated
by LpX as a complication of chronic
liver GVHD after BMT is becoming a
recognized phenomenon in pediatric
patients. Therefore, medical care pro-
viders treating children at risk of devel-
oping chronic liver GVHD should
identify this condition to initiate inter-
vention early during the course of the
illness.
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Pituitary Adenoma and GnRH Agonist
Therapy for Precocious Puberty

Rishita Tiwari, M.D., Holley Allen, M.D., and Edward Reiter, M.D.
Department of Pediatric Endocrinology, Baystate Medical Center, Tufts University School of
Medicine, Springfield, Massachusetts

Case Report

B.C. is a 10-yr-old female referred for
continued treatment of precocious pu-
berty. She transferred care from out
of state to our clinic. She was diag-
nosed with central precocious pu-
berty in November 2003 at age 6 yr
and was started on monthly leuprol-
ide acetate depot injections (dose un-
known), which was increased to

11.25 mg after 1 yr of treatment. She
was maintained at 11.25 mg until her

move to Massachusetts. According

to mother, B.C.’s breast development as
well as pubic hair seemed to progress
but she remained pre-menarchal.

B.C. also had ADHD, severe depression,
self-inflicting abuse, post-traumatic
stress disorder, and behavioral issues.
B.C. was obese and has a history of hid-
ing and stealing food. Her development
was normal until age 2 yr, coinciding with
her father’s death. Mother reports that
B.C. stopped speaking abruptly soon af-

ter her father’s death and remained silent
for 2 yr. B.C. has required speech ther-
apy since that time. Her other medica-
tions include Focalin 10 mg once daily.
She was a normal full-term baby without
neonatal complications. The mother’s
pregnancy was uneventful.

Her review of systems was positive for
frequent frontal headaches unaccompa-
nied by nausea, vomiting, or visual dis-

continued on page 5
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continued from page 4
turbances. Headaches were described as

mild and relieved with ibuprofen. There
was no history of seizures or diplopia.
She had mild acne, occasional constipa-
tion, and nocturnal enuresis. The family
history was significant for autism and
Asperger syndrome in a niece and
nephew, respectively. There was no fam-
ily history of precocious puberty. Moth-
er’'s menarche was at age 12 yr.

On examination her pulse rate, respira-
tory rate, and blood pressure were nor-
mal. Her weight was 207 lbs with a
height of 5 ft, 4 in., which is above 97th
percentile for weight as well as height.
Her BMI was at 99.7th percentile for
age. She had coarse features. Her skin
was thick and dry. There were several
hypopigmented striae on breasts and
abdomen. There was acanthosis on her
neck, axillae, and groin area. She had
an abnormal fat distribution, including
a buffalo hump, but no moon facies.
The neurological exam was unremark-
able. She had normal muscle tone and
reflexes. Her vision was normal. Her
hands and feet were proportional to
her body. Her breast sexual maturity
rating was 5. There was no expressible
discharge from the nipples. Pubic hair
sexual maturity rating was 4. She had
adult-type axillary hair distribution.

We did not receive any record of imag-
ing studies from her previous endocri-
nologist. We were concerned about the
history of headaches and her progres-
sive pubertal and height development.
We obtained a magnetic resonance im-
aging (MRI) of her brain, which showed
a pituitary adenoma of size 10 X 8 X 11
mm. The report specifically mentioned
that the anterior lobe was prominent
and it was triangular in shape. The neu-
rosurgeon felt that the image on MRI
could be pituitary hypertrophy and not
a tumor and hence did not require sur-
gical removal. We tested other hor-
mones to evaluate for secretory tumors
of the pituitary gland. See Table 1. She
had normal levels of IGF-I, random GH,
prolactin, ACTH, and a-subunit as well
as prepubertal FSH, LH, and estradiol
levels. B.C. was receiving monthly leu-
prolide acetate depot injections at the
time. Her thyroid function tests were in
the normal range. We also evaluated

Table 1

Evaluation Results
Test Level
FSH (0.3-11.1) 1.1 mIU/ml
LH (0.0-3.10) 0.1 mIU/ml
Estradiol (0-70) <3 pg/ml
IGF-I (88-452) 326 ng/ml
ACTH (6-48) 33 pg/ml
TSH (0.4-4.0) 2.76 mIU/ml
Free T, (0.7-1.8) 0.97 ng/dl
GH (0-5) 0.11 ng/ml
Prolactin (4.8-23.3) 6.5 ng/ml
a-Subunit (0.04-0.38) 0.09 ng/ml
Fasting insulin (0-29.1) 47.7 UIU/ml

HbAlc (4-6) 6.0%

Fasting glucose (60-99) 92 mg/dl
Glucose + 120 min (50-139) 133 mg/dl
Cholesterol (0-170) 164 mg/dl
HDL (>40) 46 mg/dl
LDL (0-109) 99 mg/dl
Triglycerides (0-100) 94 mg/dl

her for other co-morbid conditions re-

lated to obesity. She had a normal 2-h

glucose tolerance test as well as a nor-
mal fasting lipid profile. Her fasting in-
sulin levels were elevated.

Her pelvic ultrasound at the time
showed a uterus that was large for age
measuring 6.6 cm in length and 19 cc in
volume. The antero posterior (AP) di-
ameter of the uterine fundus was 1.9
cm. The AP diameter of the cervix was
1.4 cm. The endometrial stripe was nor-
mal in appearance, measuring 3 mm.
The right ovary measured 1.7 cc, and
the left was 7.5 cc in volume. A 2-cm
follicle was present in the left ovary.

B.C. currently has no signs of raised
intracranial pressure or pressure symp-
toms of the hypertrophied gland on the
surrounding structures. At present we
are continuing to treat the precocious
puberty, mainly for psychosocial con-
cerns because her mother was very
worried that menses would exacerbate
her behavioral issues.

Discussion

Leuprolide acetate (Lupron), a nonapep-
tide GnRH agonist, is the most commonly
used agent to treat central precocious
puberty. Its mechanism of action is to
down-regulate the GnRH receptors of the
pituitary and prevent FSH and LH secre-
tion. GnRH is a decapeptide that is syn-
thesized and stored in the arcuate
nucleus in the medial basal hypothala-
mus. It is released in a pulsatile fashion.
It acts on the anterior pituitary gonadao-

tropes, which express the GnRH recep-
tors, and causes secretion of LH and FSH
from the pituitary into the circulation.
Leuprolide is a super agonist and is more
potent than GnRH. It has a high affinity
for the GnRH receptors and has a longer
half-life (up to 3 h after an im injection,
as opposed to 3-4 min compared with
endogenous GnRH). Bioavailability of the
commonly used depot preparations is
high. They initially cause a sharp in-
crease in pituitary release of LH and FSH,
which causes a rise in serum sex steroids
within 3 d of initial treatment. This con-
tinuous stimulation of the pituitary GnRH
receptors then leads to down-regulation
of pituitary receptors for GnRH, thus sup-
pressing the hypophyseal-gonadal axis.
GnRH receptor agonists are commonly
used for treatment of prostate cancer
because in males, it leads to decrease in
serum testosterone to castration levels.
This happens in 4-6 wk. The dose of leu-
prolide has to be high enough and
should be given consistently.

We wanted to understand the relation-
ship of leuprolide and pituitary enlarge-
ment or pituitary tumors. Does leuprolide
acetate play a role in the development of
pituitary adenomas? Or does it cause any
complications, such as pituitary hemor-
rhage, when given to patients with a pre-
existing diagnosis of a pituitary adenoma.

Our clinical concern was accentuated
by an observation of another patient in
our practice who had been treated for
central precocious puberty since age 16
months with different preparations of
GnRH agonists. An MRI of the brain was
normal before treatment for central pre-
cocious puberty. She developed sterile
abscesses secondary to depot leuprol-
ide injections. At age 2 yr she was
switched to a different GnRH prepara-
tion called Histrelin. Three months
later, she was switched to daily sc in-
jections of leuprolide acetate due to
unavailability of Histrelin in the market.
At age 9 yr and 8 months, she had a
Histrelin implant placed sc in accor-
dance with an ongoing study in our
practice. Two months later, she began
complaining of frequent headaches and
underwent a head MRI that showed a 4-
X 5-mm pituitary microadenoma. She

continued on page 6
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continued from page 5
continued on the study for a year, after

which the implant was removed and no
further therapy was given. She was
monitored with yearly MRIs that
showed no subsequent change in the
size of the pituitary microadenoma. She
remains asymptomatic as far as the pi-
tuitary tumor is concerned.

We found a few case reports of patients
on leuprolide who subsequently were
discovered to have a pituitary ade-
noma, although the circumstances at
diagnosis were different from our case.

There are several case reports in the
urology literature (1-3) describing pitu-
itary apoplexy in patients who had
been started on GnRH therapy for treat-
ment of prostate cancer. Leuprolide ac-
etate is used as an antiandrogen in
hormone-dependent prostate tumors, to
decrease testosterone and estrogen lev-
els, thus helping in regression of tu-
mors. One patient developed pituitary
hemorrhage after a single injection of
leuprolide (3), whereas another had
this occur after therapy for 10 d (2). In
all cases, the reports seem to suggest
that the pituitary adenoma was preex-
isting. However, this is debatable be-
cause these patients did not have an
MRI of the brain before initiation of
treatment, mostly because they were
asymptomatic. A patient with prostate
carcinoma, who did not respond to leu-
prolide acetate depot injections with
expected reduction of testosterone lev-
els, was subsequently discovered to
have a pituitary adenoma that was fo-
cally positive for LH and strongly posi-
tive for FSH on immunohistochemical
stain (6). Furthermore, this patient un-

derwent transsphenoidal hypophysec-
tomy but still did not have adequate
response in terms of decrease in
prostate-specific antigen levels. A re-
peat MRI showed residual adenoma.

As far as leuprolide causing an enlarge-
ment of the pituitary gland, a small
study was published in 2000 (4) in
which 12 girls (mean age 7.3 yr), with
idiopathic central precocious puberty
were followed. These patients had MRIs
that were obtained before and after
GnRH agonist therapy was started.
When MRIs were obtained 18 months
(mean) after GnRH agonist therapy,
there was no difference in the length,
height, width, volume, or sagittal cross-
sectional area of the gland even though
the children had excellent clinical re-
sponse in terms of suppression of pu-
berty. There were no case reports of
apoplexy in children with underlying
pituitary adenoma who were receiving
GnRH agonist for precocious puberty.

Leuprolide acetate is now increasingly
used for prostate carcinoma, in vitro
fertilization techniques, endometriosis,
uterine fibroids, and suppression of
central precocious puberty. It is being
tested for use in Alzheimer’s disease,
polycystic ovary syndrome, functional
bowel disease, and even as a contracep-
tive. According to an article from Expert
Opinion on Investigational Drugs 2007
(5), there is evidence of GnRH receptor
expression in nonreproductive tissues
like hippocampus and cortex of human
brain. Hence, the use of GnRH agonists
may have more complex effects than
originally thought. We need to keep

that in mind when we start any patient
on GnRH agonist therapy and monitor
these patients very closely for the first
3-4 wk. Although most pediatric pa-
tients with central precocious puberty
undergo imaging of the brain before
therapy, this is not a common practice
with patients receiving GnRH agonists
for other indications. Furthermore, any
symptoms of headache should be inves-
tigated closely. We do not know
whether GnRH agonists primarily cause
microadenomas especially when ther-
apy is initiated for the first time. As
more patients receive GnRH agonists
and are followed with imaging studies,
the issue of the relationship to the pitu-
itary gland may become more defined.
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A Case of Lithium Toxicity and
Hyperparathyroidism

Sonia Ralli Grewal, M.D. and Ellis Levin, M.D.
University of California, Irvine, Medical Sciences I-C240, Irvine, California

Introduction

Lithium carbonate is a widely used
drug in the management of psychiatric
disorders, particularly manic-depressive
illness. The drug, however, concomi-

tantly affects many endocrine pro-
cesses, including that of the thyroid,
parathyroid, and water balance. We
present a case of a patient who pre-
sented with lithium toxicity and persis-
tent hypercalcemia.

Case Presentation

A 60-yr-old male with bipolar disorder
presented with nausea, vomiting, and
poor concentration for the past 5 d. He

continued on page 7
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Table 1
Summary of Laboratory Values over Time
Time after initial presentation Initial 1 month 3 months 5 months
Ca (mg/dl) 11.7 10.8 11.1 10.7
Ionized Ca (mmol/liter) 1.65 1.52
Intact PTH (pg/ml) 202.7 93.0 127.3 50.6
Cr (mg/dl) 4.6 1.0 1.1 0.9

had been treated with lithium for the past
4 yr for bipolar disorder; for the past year,
he had remained on a stable regimen of
lithium 300 mg in the morning and 600 mg
in the evening. Of note, he had recently
been prescribed trimethoprim-
sulfamethoxazole for a urinary tract infec-
tion, approximately 2 wk before
presentation. On admission, the patient
was found to have acute renal failure, with
a creatinine of 4.2 mg/dl (baseline was nor-
mal 0.8-1.0). The patient denied edema,
chest pain, shortness of breath, constipa-
tion, abdominal pain, headache, visual
changes, and headaches.

His past medical history was significant
for bipolar disorder, as described, as well
as hypertension, hyperlipidemia, and
prostate cancer (status: posttransurethral
resection of the prostate several years
prior, in remission at the time of presen-
tation). Aside from lithium and
trimethoprim-sulfamethoxazole as men-
tioned previously, he was also taking
atenolol, hydrochlorothiazide, clonidine,
terazosin, buproprion, simvastatin, and
ibuprofen as needed for joint aches.

Initial physical examination revealed sta-
ble hemodynamics: temperature was 97.1
F, blood pressure 104/60, heart rate 55,
respiratory rate 20, and oxygen satura-
tion 98%. The patient was in no acute
distress; alert; oriented to self, place, and
year; but he had slight difficulty with re-
call. He had no evidence of any skin le-
sions or rash. Head, neck, cardiovascular,
respiratory, and abdominal exams were
within normal limits. Neurological exam
revealed cranial nerves I[[-XII to be
grossly intact, with normal strength and
sensation in all extremities, but he had
slight tremor on outstretched hands.

Initial laboratory evaluation revealed
the following (wnl = within normal lim-
its; [] indicates normal range):

e Na 132 mEq/liter
e K 4.9 mEq/liter

Cl 101 mEq/liter

e Bicarbonate 23 mEq/liter

e BUN 67 mg/dl

e Cr 4.6 mg/dl (2 yr ago was 1.2)
e Glu 81 mg/dl

e Mg 2.2 mg/dl

e Phos 3.3 mg/dl

e Ca 11.7 mg/dl (2 yr ago was 10.7)
e Jonized calcium 1.65 mmol/liter
e Intact PTH 202.7 pg/ml

e Vitamin D 12.2 ng/ml

e SPEP/UPEP: negative

e Lithium 3.39 mEq/liter [0.6-1.2]
e TSH 1.63 ulU/ml

e Free T, 1.0 ng/dl

e LFTs: wnl (albumin 3.7)

e CBC: wnl

e Lipids: wnl

¢ Prostate-specific antigen <0.01

Lithium toxicity with acute renal failure
and hypercalcemia was concluded, given
the patient’s acute presentation and labo-
ratory evaluation. Lithium, hydrochlo-
rothiazide, ibuprofen, and trimethoprim-
sulfamethoxazole were discontinued
immediately. The patient was aggres-
sively hydrated via iv fluids and subse-
quently diuresed with furosemide. The
creatinine level normalized to 0.9 mg/dl
and the lithium level normalized to 0.53
mkEq/liter over the next few days; his cal-
cium levels, however, declined minimally,
and remained near 11 mg/dl. As a per-
sonal emergency arose, the patient
needed to leave the hospital at that time.
As his acute symptoms had resolved and
was able to tolerate oral fluid intake with
adequate urine output, without apparent
sequelae of hypercalcemia, he was initi-
ated on cinacalcet therapy, 60 mg/d, and
discharged home with close follow-up.

Subsequent workup and evaluation as an
outpatient included a renal ultrasound
demonstrating a small nonobstructing 4
mm right-sided renal stone; these results
were confirmed by a subsequent com-
puted tomography scan of the abdomen.
A parathyroid sestamibi scan was consis-
tent with a left parathyroid adenoma. A

dual energy x-ray absorptiometry (DEXA)
scan revealed a T score of —2.2 at the
lumbar spine, and T scores of —1.4 and
—1.8 at the left and right hips, respec-
tively. A summary overlook of his labora-
tory values over time, while on
cinacalcet, appears in Table 1.

Of note, his calcium and intact PTH lev-
els appeared to normalize with time
while on cinacalcet therapy. However,
given that a parathyroid adenoma was
identified, and the patient had under-
gone complications including renal
stones and reduced bone density, the
patient was referred for parathyroid
adenoma resection with discontinuation
of the cinacalcet. The patient tolerated
the procedure well, and 1 month after
the adenoma resection, his intact PTH
levels remained between 10 and 20 pg/
ml, and calcium levels remained be-
tween 9.0 and 9.5 mg/d], all within
normal limits.

Discussion

Lithium, as noted previously, is a drug
commonly used to treat manic-
depressive illness. Its association with
nephrogenic diabetes insipidus, hypo-
thyroidism, and hyperparathyroidism
makes it of great concern to endocrinol-
ogists. In this discussion, we will focus
primarily on the issue of lithium-
associated hyperparathyroidism and
hypercalcemia.

It should be noted that lithium is pre-
dominantly excreted by the kidneys. Its
reabsorption follows that of sodium—i.e.
retention of lithium occurs in situations
of sodium retention, such as volume de-
pletion, renal ischemia, congestive heart
failure, and use of nonsteroidal antiin-
flammatory drugs, angiotensin-converting
enzyme inhibitors, and diuretics, for ex-
ample. Therefore, in these situations, an
anticipated dose reduction of lithium is
warranted to avoid toxicity (1, 2).

The mechanism of lithium-induced hy-
percalcemia is generally thought to
occur via two mechanisms. One mecha-
nism is by directly decreasing renal cal-
cium excretion, which occurs
independent of PTH. The second mech-
anism, and the one of greater concern

continued on page 8
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to the endocrinology community, is via

altered sensing at the calcium-sensing
receptor. Lithium increases PTH release
by increasing the set point at which cal-
cium suppresses PTH release (3). It is
reported that approximately 50—-60% of
patients on chronic lithium treatment
have PTH levels above the normal range,
yet with normocalcemia. In a study by
Haden et al. (4), seven young normocal-
cemic women on chronic lithium treat-
ment for a mean of 5 yr were found to
have a higher set point for calcium at
which PTH was suppressed: a serum ion-
ized calcium of 1.26 mmol/liter in the
lithium-treated, vs. 1.21 mmol/liter in un-
treated patients.

An estimated 10-25% of patients on
chronic lithium treatment, however, de-
velop hyperparathyroidism and hypercal-
cemia. Lithium may increase calcium and
PTH levels within several weeks, but in
the majority of people, levels are within
normal range (3).

Whether the mechanism of lithium-
associated hyperparathyroidism is via
parathyroid hyperplasia or adenoma for-
mation is unclear. The prevalence of
parathyroid adenomas in patients on
chronic lithium therapy, for example, is
reported in a wide range, varying from
approximately 50-90%, depending on the
study. One generally accepted thought is
that in many patients, lithium may
merely unmask an otherwise indolent
parathyroid adenoma, by resetting of the
calcium sensing set point, as described
above. Perhaps with longer durations of
therapy, resetting of the calcium set
point to cause higher levels of PTH re-
lease may allow for further growth of the
adenoma and/or hyperplasia of the para-
thyroid gland (5, 6).

With lithium-associated hyperparathy-
roidism and hypercalcemia, the first
line of treatment is usually discontinu-
ation of lithium. If the duration of lith-
ium treatment has been relatively
short, on the order of a few weeks to
months, calcium levels will likely nor-
malize with this intervention alone.

If the duration of lithium treatment

is much longer, it may take several
months for the calcium level to nor-
malize, or it may never normalize.

Any other medications that may
contribute to hypercalcemia or in-
hibit renal excretion of calcium,
such as hydrochlorothiazide, nonste-
roidal antiinflammatory drugs, and
trimethoprim-sulfamethoxazole, for
example, should be discontinued as
well (3, 6).

Surgical management is indicated particu-
larly when a parathyroid adenoma or hy-
perplasia is detected with concomitantly
elevated PTH and calcium levels that do
not normalize with lithium discontinua-
tion. How long one must wait for calcium
levels to normalize after lithium discon-
tinuation is unclear, per the literature,
varying from weeks to several months.
The decision for further surgical interven-
tion should be made on an individual
basis, based on the degree of hypercalce-
mia, its sequelae, and any other medical
issues that may encumber surgical man-
agement (2, 6, 7).

Of particular interest in the presented
case was the use of cinacalcet as a tem-
porizing measure to help control the hy-
perparathyroidism and hypercalcemia
until further evaluation could be com-
pleted. Given the increased use of cina-
calcet in recent years, particularly with
secondary hyperparathyroidism in end-
stage renal disease, questions arise as to
the utility of cinacalcet in the manage-
ment of lithium-induced hypercalcemia
and hyperparathyroidism. In a case re-
port by Sloand et al. (8), two patients
with bipolar disorder were noted, who
were on lithium for 15-30 yr, with
lithium-induced hyperparathyroidism and
stage 3 chronic kidney disease. Both pa-
tients were treated with cinacalcet 30-60
mg/d, resulting in normalization of serum
calcium (10.8 and 11.0 to 9.9 and 10.3 mg/
dl, respectively) and decline in PTH
within eleven months. Gregoor et al. (9)
noted three patients with chronic kidney
disease (CrCl ~ 35 cc/min) and lithium-
induced hyperparathyroidism. Cinacalcet
resulted in normalization of serum cal-
cium levels and reduced PTH levels.
Shoback et al. (10) studied 22 patients
with primary hyperparathyroidism and
hypercalcemia—they were treated with
30-50 mg/d of cinacalcet for 15 d, with
normalization of serum calcium in 21 d
and reduction of PTH levels. However,

these studies do not specifically address
the use of cinacalcet in patients with
lithium-induced hyperparathyroidism
who do not necessarily have kidney dis-
ease.

While discontinuation of lithium is a first-
line intervention for lithium-induced hy-
perparathyroidism, it is a very difficult
option in many patients with difficult-to-
control psychoses who relapse without
lithium therapy or are unable to tolerate
other antipsychotic medications because
of many associated adverse effects. Fur-
thermore, though rare, there are case
reports of patients who underwent para-
thyroid adenoma resection or partial
gland removal, and had recurrence of
hyperparathyroidism after restarting lith-
ium treatment. Although repeat neck sur-
gery in these patients has identified
previously unrecognized parathyroid hy-
perplasia and adenomas, neck reex-
poloration is not without adverse effects
(11). In the above two instances, where
either discontinuation of lithium is not
feasible, or hyperparathyroidism recurs
after parathyroid surgery with resump-
tion of lithium, perhaps adjuvant medical
therapy with an agent such as cinacalcet
would be beneficial. Moreover, in pa-
tients in whom surgery is not an option
for various reasons, such medical ther-
apy may be quite useful. However, fur-
ther studies specifically addressing these
issues with the use of calcimimetics like
cinacalcet in lithium-associated hyper-
parathyroidism and hypercalcemia are
warranted before such therapy becomes
widely adopted.
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Introduction

Appropriate management of gestational
diabetes mellitus (GDM) is crucial for en-
suring optimal outcomes for both mother
and baby. The majority of cases can be
achieved with dietary approaches alone.
Current recommendations for macronu-
trient distribution, caloric requirements,
and proper maternal weight gain are con-
flicting and controversial because there
are no specific guidelines regarding nutri-
tional management of GDM.

The objective of this article is to offer
some practical suggestions for medical
nutrition therapy (MNT) for women
with GDM.

GDM is defined as glucose intolerance
with onset or first recognition during
pregnancy (1). Approximately 7-14% of
all pregnancies in the United States are
complicated by GDM depending on the
population studied and the diagnostic
criteria employed (2). Treatment modal-
ities include MNT, blood glucose moni-
toring, and pharmacological therapy
when needed (3).

MNT is the primary therapeutic strat-
egy for the management of GDM. The
real challenge is to balance the needs
of a healthy pregnancy while maintain-
ing adequate blood glucose levels. The

American Diabetes Association recom-
mends women with GDM receive MNT
upon diagnosis. A registered dietitian
(RD) who is a Certified Diabetes Educa-
tor (CDE) (3, 4) is specifically qualified
to design meal plans for these patients.

Goals of MNT

e Provide adequate maternal and fetal
nutrition to avoid low birth weight and
macrosomia.

e Achieve and maintain normoglyce-
mia without compromising nutrients, en-
ergy requirements or developing ketosis.

e Appropriate gestational weight gain
and prevent excessive weight gain in
obese women.

e Lifestyle changes that prevent the re-
currence of GDM in subsequent pregnan-
cies and delay/prevent the onset of type
2 diabetes (3, 4).

The ideal caloric requirement for pa-
tients with GDM has not been estab-
lished, but it should be enough to
promote adequate weight gain, control
blood glucose, and avoid ketosis. In pa-
tients with normal pre-pregnancy body
mass index (BMI), adding 300 calories
during the second and third trimester
is recommended (5) bringing total calo-
ries to 2200-2400/d.

For obese women (BMI >30 kg/m?), a
30-33% calorie restriction (~1700-1800
kcal/d) has been shown to reduce

blood glucose levels, maternal body
weight, and triglycerides without devel-
oping ketonemia (2, 4-7).

In very restricted caloric diets (1200
kcal or 50% of calories) glycemic levels
improve but ketonemia develops, and
these levels are strongly discouraged
(4, 8). Caution needs to be exercised
when limiting calories, so nutrient in-
take is not compromised.

Carbohydrates are the primary nutrient
affecting postprandial glucose levels and
various theories on proper carbohydrate
restrictions abound. One approach rec-
ommends low carbohydrate consumption
(30-40% of total calories) with an in-
creased fat content to 40%. This rational
is based on studies showing low carbohy-
drate intake reduces hyperglycemia, im-
proves fetal outcomes, and requires
fewer women needing insulin therapy (9,
10).

Another approach suggests carbohy-
drate content above 40% and a fat re-
striction of 20-30% with higher
incidence of insulin use to achieve nor-
moglycemia (9, 11). Restricting carbo-
hydrates and increasing fat content of
the meal for some pregnant women has
been shown in some studies to increase
the recurrence rate of GDM in subse-
quent pregnancies (12).
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The recommended dietary allowance

(RDA) establishes a minimum of 175 g
carbohydrate per day for pregnant
women (6). Equally important is carbo-
hydrate timing and distribution. Carbo-
hydrates should be spread over three
meals and three snacks, spaced be-
tween 2 and 3 h, including one in the
evening to prevent overnight starvation
ketosis (5, 11, 13).

Restriction of 15-30 g at breakfast (13,
14) is due to carbohydrate intolerance
and insulin resistance time. Breakfast
should include starch and protein; re-
fined cereals, fruits, juices, and milk
may not be tolerated. Avoidance of sim-
ple sugars from the diet is widely ac-
cepted.

Use of nonnutritive sweeteners may
help control carbohydrate intake, but
The American Pregnancy Association
has not recommended saccharin in
pregnancy as it crosses the placenta
and may remain in fetal tissue.

Meal plans should be culturally appro-
priate and tailored to individual prefer-
ences, taking into consideration the

patient’s habits, weight changes, blood
glucose readings, and ketone levels (1).

Patient food records are a great tool
and provide valuable information allow-
ing the health care provider to assess
actual caloric intake and the patient’s
ability to follow and understand the
prescribed meal plan, and they may ex-
plain the reason for weight trend.

Monitoring blood glucose levels is es-
sential for any health care practitioner
treating women with GDM. It provides
immediate feedback about the effects of
the type and amount of foods eaten,
empowers the woman to make deci-
sions regarding blood glucose readings,
and allows them to actively participate
in achieving normal blood glucose lev-
els. These monitors may help identify
women who are restricting foods exces-

sively to avoid the initiation of insulin
therapy.

The positive effect of exercise over
blood glucose control makes it an ideal
adjunct therapy to nutritional manage-
ment and should be indicated as part of
the meal plan in women capable of par-
ticipating (3, 5) when medically appro-
priate.

When MNT is not enough to maintain
blood glucose levels, a pharmacological
approach is required (1, 2), but nutri-
tional management remains equally im-
portant and must be balanced with the
chosen medication.

Most women with GDM revert to nor-
moglycemia after delivery but are at
higher risk for developing GDM in sub-
sequent pregnancies and for developing
type 2 DM later in life (1-3, 5). There-
fore, women with GDM present an ideal
group for diabetes prevention as they
are motivated to do what is best for
their babies and the behavioral changes
may continue beyond pregnancy.

Conclusions

MNT pays a significant role in the treat-
ment of GDM, but there are a lot of con-
troversies regarding the appropriate
nutritional approach.

Women with GDM should receive di-
etary education to promote healthy
food choices to achieve normoglycemia
during pregnancy and that will persist
beyond the pregnancy. Diets should be
individualized, culturally sensitive, and
based on the continuous assessment of
clinical indicators such as blood glu-
cose readings, food records, ketonuria,
and weight gain.

Choosing to prescribe diets low in car-
bohydrate over low fat not only puts
patients at risk for ketosis, but may
send conflicting messages to a popula-
tion at increased risk for CVD and type
2 diabetes. Especially because the ma-
jority of women with GDM belong to

at-risk populations whose diets are
grain based and the introduction of a
low carbohydrate diet may be adverse
to their culture.
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Introduction

The presence of testicular tumor in a
male patient with congenital adrenal
hyperplasia (CAH) was first described
by Wilkins et al. in 1940 (1). These tu-
mors are thought to arise from aberrant
adrenal cells in the testes that are stim-
ulated by ACTH, and are called testicu-
lar adrenal rest tumors (TART). Tumors
increase in size during periods of sus-
tained elevation of plasma ACTH levels.
Prevalence of these tumors has been
reported to vary between 27 and 47% of
male patients with CAH (2). We report a
case of a young adult man with CAH
and bilateral testicular tumors that re-
gressed with intensified glucocorticoid
therapy.

Case History

A 32-yr-old man with congenital adrenal
hyperplasia due to 21-hydroxylase defi-
ciency presented to our clinic with bi-
lateral scrotal masses. He had been
diagnosed with classic salt-wasting CAH
since birth and had irregular compli-
ance with his medications, which in-
cluded prednisone 7.5 mg daily and
fludrocortisone 0.1 mg daily. He had
just gotten married and had been trying
to conceive a child. Physical examina-
tion was unremarkable except for bilat-
eral multinodular testes. Ultrasound
showed nodularity and heterogeneity in
both testes. Left testis measured 4.1 X
2.5 X 4.2 cm, and right testis measured
4.1 X 3.7 X 2.5 cm. Serum AFP and
B-HCG were negative. Serum ACTH and
17-OH progesterone were elevated at 90
pg/ml (reference range 7-69 pg/ml) and
20,580 ng/dl (reference range 120-520
ng/dl), respectively. Serum DHEA-S was
33 pg/dl (reference range 160-449 ug/
dl). Electrolytes and testosterone levels
were within normal range. Semen analy-
sis revealed oligoazoospermia.

Our provisional diagnosis was bilateral
testicular adrenal rest tumors. We rec-
ommended surgical biopsy and re-
moval, but the patient refused. We
attempted to shrink the tumors and in-
crease the sperm count by manipulat-
ing his glucocorticoid regimen and
improving medication compliance. Dose
of prednisone was increased to 10 mg
daily for 3 months, and the testicular
tumors shrunk. Serum ACTH and 17-OH
progesterone levels decreased to 7
pg/ml and 98 ng/dl, respectively. We
resumed his previous regimen of Pred-
nisone 7.5 mg daily and reinforced med-
ication compliance. His sperm count
rose and he stored his semen at the
fertility clinic. He was eventually suc-
cessful in conceiving a child.

Discussion

Testicular nodules caused by expanding
adrenal rests have been recognized for
many years in male patients with con-
genital adrenal hyperplasia. At wk 5 of
embryonic life, the adrenal glands de-
velop in the immediate vicinity of the
gonads, and their separation does not
occur until the adrenal groove becomes
prominent. Before this phase, adrenal
cortical tissue may adhere to the go-
nads. This aberrant adrenal tissue may
descend with the testis (3). Adrenal
rests within the testis occur in 7.5-15%
of neonates and normally regress in
early infancy (4). However, these cells
can persist and proliferate in conditions
of high ACTH, including Nelson’s syn-
drome, Cushing’s disease, Addison’s
disease, and CAH (5).

Testicular adrenal rest tumors resemble
Leydig cell tumors with features on
electron microscopy consistent with
steroid secreting cells (6). The adrenal-
specific enzyme CYP11B1 (11B-
hydroxylase) had been described in the

tumor tissue of a CAH patient (7). The
concentration of the adrenal-specific
steroid 21-deoxycortisol in the sper-
matic veins was found to be signifi-
cantly higher than in the peripheral
blood samples, suggesting local produc-
tion of these steroids in the testes. The
presence at the mRNA level of 11B3-
hydroxylase and of ACTH and angioten-
sin Il receptors in these tumors
confirmed their strong relation to adre-
nal tissue (8).

These tumors are often seen in CAH
patients with poor hormonal control
and high ACTH levels, suggesting that
ACTH is a dominant factor in tumor
growth (9). However, in several studies,
no direct correlation was found be-
tween ACTH levels and tumor growth
(10). It has been hypothesized that an-
giotensin Il may play a role in tumor
development. Angiotensin Il has a
strong trophic effect on the adrenal
gland, especially on the zona glomeru-
losa (11). Inhibition of angiotensin II
production by angiotensin-converting
enzyme inhibitors significantly de-
creased adrenal weight, implicating an-
giotensin Il as an important factor in
stimulation of adrenal growth (12).
Thus, tumor growth in CAH patients
may be stimulated not only by elevated
ACTH concentrations but also by ele-
vated angiotensin II levels, which are
present in poorly controlled salt-
wasting CAH patients.

The tumors are almost always bilater-
ally present and have benign histologic
features, but because of their location
in the mediastinum testis, they can lead
to obstruction of the seminiferous tu-
bules leading to gonadal dysfunction
and infertility. In addition to these me-
chanical effects, androgenic steroids
produced by the tumor may reach the
circulation, interfering with the secre-

continued on page 12
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tion of FSH and LH by the pituitary

(13).

Glucocorticoid therapy with suppression
of ACTH secretion is not always success-
ful in reducing tumor size (8). Claahsen-
van der Grinten et al. (14) evaluated the
effects of testis-sparing surgery in eight
adult males with CAH and found no im-
provement in testicular function 22
months after surgery. Peritubular fibrosis
and tubular hyalinization was seen in tes-
tes biopsy specimen taken during sur-
gery, which confirmed irreversible
damage of the testes probably caused by
longstanding mechanical obstruction in
all patients. Further studies are needed
to investigate whether surgery at an ear-
lier stage can prevent permanent testicu-
lar damage.

Conclusion

The presence of testicular adrenal rest
tumors (TART) is associated with infer-
tility in adult males with congenital ad-
renal hyperplasia. Regular testicular
examination is therefore very important
in the care of these patients. We de-
scribe a case of a young adult man with
CAH and TART who had successful re-
sponse to intensified glucocorticoid

therapy with tumor size reduction and
increased sperm count.
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Late Presentation of Thyrotoxicosis from
Functioning Metastases in Metastatic
Thyroid Carcinoma

Margaret Ryan, M.D., Fellow, Kevin Furlong, D.O., and Serge Jabbour, M.D.
Division of Endocrinology, Thomas Jefferson University Hospital, Philadelphia, Pennsylvania

Introduction

A 60-yr-old female was admitted to
our hospital with spinal cord com-
pression. She had a history of meta-
static follicular thyroid cancer
diagnosed 7 yr previously, and her
status was posttotal thyroidectomy,
several rounds of radioactive iodine
treatment, and chemotherapy. During
this hospitalization, she underwent
surgery for tumor resection, spinal
decompression, and spinal fusion. Her
postoperative course was complicated
by the development of supraventricu-

lar tachycardia with a heart rate in
the 190s.

The patient was on L-T, 112 pg daily at
the time of her admission and had been
maintained on this dose for over 1 yr
before this admission. Her thyroid func-
tion tests at the time of surgery showed
a TSH of 0.03, a free T, of 3.5 (normal
0.6-1.6) and a free T of 9.8 (normal
2.4-4.2). Thyroglobulin level at that
time was 743 ng/ml. Her physical exam
was remarkable for a weight of 51 kg,
significant tachycardia, shortness of

breath, diaphoresis and a marked
tremor in addition to cachexia. A tech-
necium whole body scan completed
before this admission showed multiple
areas of increased activity in the tho-
racic and lumbar spine, multiple ribs,
right hip and right femoral head. A
computerized axial tomography scan
of the chest done during the admis-
sion showed innumerable pulmonary
metastases as well as the previously
noted multiple spinal and rib metasta-
ses (see Figs. 1 and 2).
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Figure 1. Rib metastasis with soft tissue exten-
sion and overlying pleural effusion.

L-T, was held and her supraventricular
tachycardia converted back to sinus
rhythm after several doses of adeno-
sine. Despite withholding 1-T,, she re-
mained clinically hyperthyroid for
several days with tachycardia, tremors,
and profuse diaphoresis, and her thy-
roid function tests remained elevated.
She was eventually started on me-
thimizole 10 mg daily, after which her
hyperthyroid symptoms began to re-
solve. Repeat thyroid function tests
performed 3 wk after initiation of
methimizole treatment revealed an im-
provement of the hyperthyroidism, with
TSH still suppressed at 0.03, and free T,
and free T; within the normal range at
0.7 and 2.4, respectively. Eventually, the

Figure 2. TII spinal and paraspinal metasta-
Sis.

patient began to complain of increasing
fatigue and low energy, and her TSH
was repeated and found to be elevated
at 7.28. Her dose of methimizole was
decreased to 5 mg daily, and the pa-
tient was discharged home. At follow
up 1 month after discharge, the patient
continued on methimizole 5 mg daily
and no L-T, replacement. She remained
in normal sinus rhythm and denied any
excessive diaphoresis. Her thyroid func-
tion tests at that time were TSH of 0.08,
free T, of 1.2, and free T, of 5.7. At this
time she was transferred to home hos-
pice care.

Discussion

Thyroid carcinomas are typically non-
functioning or hypofunctioning with
poor iodine uptake and, therefore, are
rarely associated with hyperthyroidism.
It is possible to see thyroid cancer with
thyrotoxicosis in patients with concomi-
nant Graves’ disease or, rarely, in a can-
cer presenting as a “hot nodule” where
the cells have the malignant phenotype
but still retain the ability for hormone
synthesis. Activating mutations have
been found in a small number of thy-
roid carcinomas and have been de-
scribed in the gsp gene and in the TSHR

gene (1).

The first report of a patient with func-
tional thyroid carcinoma metastases
was made in 1946 and since then there
have been over 50 such reported cases
(2). The vast majority of these reported
cases have occurred in patients with
follicular thyroid carcinoma, although
there have been several reports of func-
tioning metastases in insular, or poorly
differentiated, as well as anaplastic car-
cinomas and there have been very rare
reports of functional metastases of pap-
illary thyroid carcinoma (3, 4). The se-
verity of the hyperthyroidism is
generally related to the overall tumor
burden of the metastases as malignant
thyroid tissue is generally much less
efficient in the production of thyroid
hormone than normal thyroid tissue

(5); previous studies have estimated
the efficacy of iodine concentration in
functioning metastases at about 10% of
that of normal thyroid tissue (2). Meta-
static thyroid carcinoma causing thyro-
toxicosis has been reported most
commonly in patients with bone and
lung metastases and occurs more fre-
quently in women.

In the patient described here, the thyro-
toxicosis must be attributed to her met-
astatic lesions as she had undergone a
total thyroidectomy several years previ-
ously. It is possible that her tumor cells
retained the ability to produce thyroid
hormone or contained an activating mu-
tation from the outset, but the effect
was minimal at the time of her initial
thyroidectomy and only became clini-
cally evident as the tumor burden rose
significantly. Given the time course of
her disease as well as the rapidity with
which she seemed to convert from
postsurgical hypothyroidism requiring
L-T, replacement to thyrotoxicosis re-
quiring antithyroidal medication, it also
seems possible that one or more of her
metastases had developed a new muta-
tion leading to the autonomous produc-
tion of thyroid hormone.
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FOUNDATION NEWS

EFF Announces the Grant
Award Winners for the 2009
Spring Cycle

FELLOWS DEVELOPMENT RESEARCH
GRANT PROGRAM IN DIABETES,
OBESITY, AND FAT CELL BIOLOGY

This new research grant is supported
by an unconditional educational grant
from Amylin Pharmaceuticals, Inc. and
provides for clinical grants in the area
of cardiometabolic disorders in obesity
and diabetes. Six grants have been
awarded for the 2009 Spring Cycle in
the amount of $20,000.00 each.

Abdul-Razzak Alamir, M.D.—University
of Florida College of Medicine,
Jacksonville

“The Effects of Niacin on apo A-1 Gene
Expression and HDLc Synthesis”
Program Director, Kent Wehmeier, M.D.

Brian T. Layden, M.D., Ph.D.—
Northwestern University Feinberg
School of Medicine

“The Role of Free Fatty Acid Receptor-2
in Proliferation of Pancreatic B Cells”
Program Director, Peter Kopp, M.D.

Kerri L. Marquard, M.D.—Washington
University School of Medicine
“Oocyte/Granulosa Cell Communication
in an Insulin Resistant Mouse Model”
Program Director, Kelle Moley, M.D.

Dorothee Kim Dang Newbern, M.D.—
Duke University

“BCAA and Pathogenesis on Insulin
Resistance”

Program Director, Deanna Adkins, M.D.

Anisha D. Patel, D.O.—Yale University
Medical School

“Obesity and Metabolic Changes Associ-
ated with Transgenic Marshmallow
Mice”

Program Director, Thomas Carpenter,
M.D.

Danielle E. Weiss, M.D.—Stanford
Hospital

“Investigation of Potential Hormonal
Basis for Sexual Dimorphism in Adipose
Cell Size and Abdominal Fat
Distribution”

Program Director, Laurence Katznelson,
M.D.

MARILYN FISHMAN GRANT FOR
DIABETES RESEARCH

This new research grant, named in
honor of EFF’s long-time executive
director, is funded through an
unconditional education grant from the
partnership of Bristol-Myers Squibb and
AstraZeneca International and is limited
to studies involving type 2 diabetes. Six
grants have been awarded for the 2009
Spring Cycle in the amount of
$15,000.00 each.

Mandeep Brar, M.D.—University of
Colorado, Denver

“Vascular Injury by Lipoproteins,
Oxidants and Diabetes”

Program Director, Daniel Bessesen,
M.D.

Constantine S. Djedjos, M.D.—Johns
Hopkins University

“Hormonal Regulation of Hepatic
Gluconeogenesis”

Program Director, Sally Radovick, M.D.

Clare Flannery, M.D.—Yale University
“The Effect of Hyperinsulinemia on
Endometrium”

Program Director, Silvio Inzucchi, M.D.

Radha Nandagopal, M.D.—NICHD,
National Institutes of Health

“Partners for Better Health in
Adolescent Type 2 Diabetes: The
Buddy Study”

Program Director, Constantine
Stratakis, M.D.

Melinda Penn, M.D.—Children’s
Hospital of Philadelphia

“The MicroRNA Expression of the
Human B-Cell”

Program Director, Andrea Kelly, M.D.

Geoffrey A. Walford, M.D.—
Massachusetts General Hospital
“Metabolite Signature of Normoglycemic
Subjects with High and Low Genetic
Risk of Developing Type 2 Diabetes
Following Sulfonylurea Challenge”
Program Director, Beverly M. K. Biller,
M.D.

THE EFF ENDOCRINE RESEARCH
GRANT

This grant is for general endocrine top-
ics, including, but not limited to, thyroid,
bone, adrenal, pituitary, growth, and re-
productive disorders. Three grants have
been awarded for the 2009 Spring Cycle
in the amount of $7,500.00 each.

Ronadip R. Banerjee, M.D., Ph.D.—
Stanford University

“Investigating the Basis of Increased
Diabetes Risk from Postnatal Growth
Restriction”

Program Director, Laurence Katznelson,
M.D.

Deirdre A. Conway, M.D.—University
of California, Los Angeles

“Evaluating the Quality of Gamete
Formation from Pluripotent Cells”
Program Director, Gautum Chaudhury,
M.D., Ph.D.
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Sheng Wu, Ph.D.—Johns Hopkins

University

“The Roadmap from Obesity to
Infertility”

Program Director, Sally Radovick, M.D.

Cycle 2, Fall 2009 Research
Grant Applications

The new on-line research grant applica-
tion process will be available at the end

of June 2009 for Cycle 2, Fall 2009 grant
applications. Please see the EFF web
site, www.endocrinefellows.org, for
more information.

EFF Spring 2009 Preceptorial in
Metabolic Bone Diseases

The EFF Preceptorial in Metabolic Bone
Diseases will be held May 27-June 5,
2009, at Columbia University, College of

Contribute to EndoTrends . . .

Physicians and Surgeons, New York, NY.
Ten fellows were selected to participate
in this in-depth program covering bone
mass measurement techniques, applica-
tion of calciotropic hormones, and meta-
bolic bone marker measurements to
evaluation and therapy, bone biopsy with
histomorphometric analysis, and the
most recent advances in the therapeutics
of bone disorders. Support for the pre-
ceptorship is being given by Amgen, No-
vartis Pharma, and sanofi-aventis.
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