
SPECIAL FEATURES 653 APPROACH TO THE PATIENT: Approach to the Adult with Congenital Adrenal
Hyperplasia due to 21-Hydroxylase Deficiency
Deborah P. Merke

661 CLINICAL CASE SEMINAR: A Maternal Epimutation of GNAS Leads to Albright
Osteodystrophy and Parathyroid Hormone Resistance
Virginie Mariot, Stéphanie Maupetit-Méhouas, Christiane Sinding, Marie-Laure Kottler, and Agnès Linglart

The GNAS methylation changes identified in a girl with Albright osteodystrophy (AHO) and PTH resistance
but no GNAS loss of function mutation indicates that pseudohypoparathyroidism type Ib may be a
heterogeneous disorder that may also include patients with AHO features.

666 REVIEW: A Case for Clarity, Consistency, and Helpfulness: State-of-the-Art Clinical
Practice Guidelines in Endocrinology Using the Grading of Recommendations,
Assessment, Development, and Evaluation System
Brian A. Swiglo, M. H. Murad, Holger J. Schünemann, Regina Kunz, Robert A. Vigersky, Gordon H. Guyatt,
and Victor M. Montori

This article describes the GRADE (Grading of Recommendations, Assessment, Development, and Evaluation)
system to determine the strength of recommendations and the quality of evidence used in developing clinical
practice guidelines.

EDITORIAL 674 EDITORIAL: Infection and Autoimmune Thyroid Disease
Terry F. Davies (see article p. 729)

ENDOCRINE CARE 677 Vitamin D2 Is as Effective as Vitamin D3 in Maintaining Circulating Concentrations of
25-Hydroxyvitamin D
Michael F. Holick, Rachael M. Biancuzzo, Tai C. Chen, Ellen K. Klein, Azzie Young, Douglass Bibuld,
Richard Reitz, Wael Salameh, Allen Ameri, and Andrew D. Tannenbaum

This study finds that vitamin D2 was as effective as vitamin D3 in maintaining serum 25-hydroxyvitamin D
levels and did not negatively affect serum 25-hydroxyvitamin D3 levels.

682 Prognostic Significance of Somatic RET Oncogene Mutations in Sporadic Medullary
Thyroid Cancer: A 10-Year Follow-Up Study
Rossella Elisei, Barbara Cosci, Cristina Romei, Valeria Bottici, Giulia Renzini, Eleonora Molinaro, Laura Agate,
Agnese Vivaldi, Pinuccia Faviana, Fulvio Basolo, Paolo Miccoli, Piero Berti, Furio Pacini,
and Aldo Pinchera

In patients with medullary thyroid carcinoma (MTC), a somatic RET mutation is associated with higher
probabilities of disease persistence and shorter survival. The mutation is also correlated with lymph node
metastases, making the gene a viable prognostic marker for definitive cure of MTC patients.
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688 Impact of Growth Hormone and Dehydroepiandrosterone on Protein Metabolism in
Glucocorticoid-Treated Patients
Morton G. Burt, Gudmundur Johannsson, A. Margot Umpleby, Donald J. Chisholm, and Ken K. Y. Ho

Chronic glucocorticoid (GC) therapy causes substantial morbidity from protein wasting that can be reversed by
GH and androgens. This study in patients on long-term GCs finds that GH can induce protein anabolism without
causing diabetes, whereas no effect was seen in patients given dehydroepiandrosterone alone or with GH.

696 Severe Combined Adrenal and Gonadal Deficiency Caused by Novel Mutations in the
Cholesterol Side Chain Cleavage Enzyme, P450scc
Chan Jong Kim, Lin Lin, Ningwu Huang, Charmian A. Quigley, Theodore W. AvRuskin, John C. Achermann, and
Walter L. Miller

Mutations in the cholesterol side-chain cleavage enzyme, P450scc, cause combined adrenal and gonadal failure,
resulting in a spectrum of phenotypes ranging from prematurity, complete underandrogenization, and severe
early-onset adrenal failure, to partial deficiencies with mild disorders of sexual differentiation and late-onset
adrenal failure.

703 Attenuated Morning Salivary Cortisol Concentrations in a Population-Based Study of
Persons with Chronic Fatigue Syndrome and Well Controls
Urs M. Nater, Elizabeth Maloney, Roumiana S. Boneva, Brian M. Gurbaxani, Jin-Mann Lin, James F. Jones,
William C. Reeves, and Christine Heim

A study monitoring morning salivary cortisol profiles in persons with chronic fatigue syndrome finds diminished
awakening response in women and not men.

710 Microalbuminuria and Insulin Sensitivity in Patients with Growth Hormone-Secreting
Pituitary Tumor
Roberto Baldelli, Laura De Marinis, Antonio Bianchi, Rosario Pivonello, Valentina Gasco, Renata Auriemma,
Giuseppe Pasimeni, Vincenzo Cimino, Marialuisa Appetecchia, Mauro Maccario, Gaetano Lombardi,
Alfredo Pontecorvi, Annamaria Colao, and Silvia Grottoli

Patients with acromegaly and impaired glucose homeostasis also have microalbuminuria, which this study
suggests should be a component of their cardiovascular risk assessment.

715 Reduced High-Molecular-Weight Adiponectin and Elevated High-Sensitivity C-Reactive
Protein Are Synergistic Risk Factors for Metabolic Syndrome in a Large-Scale Middle-Aged
to Elderly Population: the Shimanami Health Promoting Program Study
Yasuharu Tabara, Haruhiko Osawa, Ryuichi Kawamoto, Rieko Tachibana-Iimori, Miyuki Yamamoto, Jun Nakura,
Tetsuro Miki, Hideich Makino, and Katsuhiko Kohara

This study links reduced high molecular weight adiponectin and elevated C-reactive protein with metabolic
syndrome, suggesting that both proteins could be used to identify at-risk populations.

723 Patterns of Inheritance of Constitutional Delay of Growth and Puberty in Families of
Adolescent Girls and Boys Referred to Specialist Pediatric Care
Karoliina Wehkalampi, Elisabeth Widén, Tiina Laine, Aarno Palotie, and Leo Dunkel

Constitutional delay of growth and puberty (CDGP) runs in families with a complex inheritance. Among men and
women with CDGP, 80% and 75%, respectively, had first-degree relatives with CDGP.

729 Serological Evidence of Thyroid Autoimmunity among Schoolchildren in Two Different
Socioeconomic Environments
Anita Kondrashova, Hanna Viskari, Anna-Maija Haapala, Tapio Seiskari, Petri Kulmala, Jorma Ilonen, Mikael Knip,
and Heikki Hyöty

Prevalence of thyroid autoimmunity is lower in Russian Karelia than Finnish children, a difference that was not
explained by ethnic background or major histocompatibility HLA-DQ genes, suggesting that the differing
socioeconomic environments of these populations may play a role.

735 Prevalence and Determinants of Elevated Apolipoprotein B and Dense Low-Density
Lipoprotein in Youths with Type 1 and Type 2 Diabetes
John J. Albers, Santica M. Marcovina, Giuseppina Imperatore, Beverly M. Snively, Jeanette Stafford,
Wilfred Y. Fujimoto, Elizabeth J. Mayer-Davis, Diana B. Petitti, Catherine Pihoker, Larry Dolan, and
Dana M. Dabelea

This study of atherogenic lipoprotein abnormalities in young patients with type 1 and 2 diabetes reveals
increased apolipoprotein B levels and small, dense low density lipoprotein primarily in those with type 2 diabetes.
Poor glycemic control increases the prevalence of these lipoprotein risk factors in both groups.
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743 Effects of Calcium and Vitamin D Supplementation on Hip Bone Mineral Density and
Calcium-Related Analytes in Elderly Ambulatory Australian Women: A Five-Year
Randomized Controlled Trial
Kun Zhu, Amanda Devine, Ian M. Dick, Scott G. Wilson, and Richard L. Prince

This study shows that addition of vitamin D to calcium has long-term beneficial effects on bone mineral density
in elderly women living in a sunny climate. While calcium halted hip bone turnover, it only did so for one year
after treatment. Supplementation with vitamin D continued the reduction in hip bone turnover for three to five
years.

750 The Relationship between Alcohol Consumption and Cortisol Secretion in an
Aging Cohort
Ellena Badrick, Martin Bobak, Annie Britton, Clemens Kirschbaum, Michael Marmot, and Meena Kumari

This study suggests an association between different indices of alcohol intake and daily release of cortisol. Heavy
drinkers have greater amounts of the hormone, indicating reduced control and chronic changes of the
hypothalamic-pituitary-adrenal axis.

758 Kallmann’s Syndrome: A Comparison of the Reproductive Phenotypes in Men Carrying
KAL1 and FGFR1/KAL2 Mutations
Sylvie Salenave, Philippe Chanson, Hélène Bry, Michel Pugeat, Sylvie Cabrol, Jean Claude Carel, Arnaud Murat,
Pierre Lecomte, Sylvie Brailly, Jean-Pierre Hardelin, Catherine Dodé, and Jacques Young

Men with Kallmann’s syndrome and KAL1 gene mutations have a more severe reproductive phenotype than men
with fibroblast growth factor receptor 1 (FGFR1/KAL2) gene mutations, whereas the latter is associated with a
broader spectrum of pubertal development patterns and less severe impairment of gonadotropin secretion.

764 The Exon 3-Deleted/Full-Length Growth Hormone Receptor Polymorphism Did Not Influence
Growth Response to Growth Hormone Therapy over Two Years in Prepubertal Short Children
Born at Term with Adequate Weight and Length for Gestational Age
A. Carrascosa, L. Audı́, M. Fernández-Cancio, C. Esteban, P. Andaluz, E. Vilaró, M. Clemente, D. Yeste,
M. A. Albisu, and M. Gussinyé

In prepubertal short boys and girls born at term with adequate weight and length, the exon 3-deleted/full-
length(fl)-GH receptor polymorphism genotype did not influence responsiveness to 2-year GH therapy, comparable
to observations in small-for-gestational-age patients.

771 Short-Term Aerobic Exercise Training in Obese Humans with Type 2 Diabetes Mellitus
Improves Whole-Body Insulin Sensitivity through Gains in Peripheral, not Hepatic Insulin
Sensitivity
Jason J. Winnick, W. Michael Sherman, Diane L. Habash, Michael B. Stout, Mark L. Failla, Martha A. Belury, and
Dara P. Schuster

Aerobic exercise training for seven days in obese patients with mild diabetes mellitus augments whole-body
insulin sensitivity, peripheral glucose uptake, and peripheral insulin sensitivity. Because hepatic insulin sensitivity
was not affected, a lengthier training duration may be required to improve this as well.

779 Reduced Apolipoprotein E-Rich High-Density Lipoprotein Level at Birth Is Restored to the
Normal Range in Patients with Familial Hypercholesterolemia in the First Year of Life
Hironori Nagasaka, Takashi Miida, Kenichi Hirano, Akemi Ota, Tohru Yorifuji, Tomozumi Takatani,
Hirokazu Tsukahara, Masaki Takayanagi, Shu-Ping Hui, Kunihiko Kobayashi, and Hitoshi Chiba

Children with familial hypercholesterolemia have low levels of apolipoprotein E-rich high density lipoprotein at
birth which normalizes in the first year of life, the opposite effect of which is seen in normal children.

784 Inhibition of Luteinizing Hormone Secretion by Testosterone in Men Requires
Aromatization for Its Pituitary But Not Its Hypothalamic Effects: Evidence from the
Tandem Study of Normal and Gonadotropin-Releasing Hormone-Deficient Men
Nelly Pitteloud, Andrew A. Dwyer, Suzzunne DeCruz, Hang Lee, Paul A. Boepple, William F. Crowley, Jr., and
Frances J. Hayes

This study examining sex hormone regulation of LH in men suggests that testosterone and estradiol have
independent effects on LH secretion; inhibition of LH by testosterone requires aromatization for its pituitary but
not hypothalamic effects; and estrogen has dual sites of feedback with predominant hypothalamic effects.
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792 Ovulatory Response to Treatment of Polycystic Ovary Syndrome Is Associated with a
Polymorphism in the STK11 Gene
Richard S. Legro, Huiman X. Barnhart, William D. Schlaff, Bruce R. Carr, Michael P. Diamond, Sandra A. Carson,
Michael P. Steinkampf, Christos Coutifaris, Peter G. McGovern, Nicholas A. Cataldo, Gabriella G. Gosman,
John E. Nestler, Linda C. Giudice, Kathryn G. Ewens, Richard S. Spielman, Phyllis C. Leppert, and Evan R. Myers
for the Reproductive Medicine Network

A polymorphism in the hepatic serine-threonine kinase gene STK11, which has been implicated in metformin
action, is associated with poor ovulatory response to metformin treatment of polycystic ovary syndrome patients.

801 Dehydroepiandrosterone Sulfate Levels Are Associated with More Favorable Cognitive
Function in Women
Susan R. Davis, Sonal M. Shah, Dean P. McKenzie, Jayashri Kulkarni, Sonia L. Davison, and Robin J. Bell

In women aged 21–77 years, higher endogenous dehydroepiandrosterone sulfate levels are independently and
favorably associated with executive function, concentration, and working memory.

809 Higher Serum Thyroid Stimulating Hormone Level in Thyroid Nodule Patients Is
Associated with Greater Risks of Differentiated Thyroid Cancer and Advanced Tumor
Stage
Megan Rist Haymart, Daniel John Repplinger, Glen E. Leverson, Diane F. Elson, Rebecca S. Sippel,
Juan Carlos Jaume, and Herbert Chen

This study shows that higher serum TSH levels in patients with thyroid nodules proving to be thyroid cancer are
associated with more advanced stages of disease at surgery.

815 The Association between Hyperglycemia and Fracture Risk in Middle Age. A Prospective,
Population-Based Study of 22,444 Men and 10,902 Women
A. H. Holmberg, P. M. Nilsson, J-Å. Nilsson, and K. Åkesson

To elucidate the association between type 2 diabetes and fracture risk, this study of middle-aged men and
women with elevated 2-hour glucose levels identifies lower risk of multiple and osteoporotic fractures,
independent of age, body mass index, and smoking.

823 Anastrozole Increases Predicted Adult Height of Short Adolescent Males Treated with
Growth Hormone: A Randomized, Placebo-Controlled, Multicenter Trial for One to Three
Years
Nelly Mauras, Lilliam Gonzalez de Pijem, Helen Y. Hsiang, Paul Desrosiers, Robert Rapaport, I. David Schwartz,
Karen Oerter Klein, Ravinder J. Singh, Anna Miyamoto, and Kim Bishop

Treating short children in puberty can be a challenge due to the limited time available to increase linear growth
before the completion of epiphyseal fusion. This study finds that co-treatment of adolescent boys with GH and
the aromatase blocker, anastrozole, for 2–3 years significantly increased predicted adult height. These results
were accompanied by maintenance of normal virilization, pubertal hormones, IGF-I and lipid concentrations, and
a strong safety profile.

832 The Increasing Prevalence of Metabolic Syndrome among Finnish Men and Women over
a Decade
Gang Hu, Jaana Lindström, Pekka Jousilahti, Markku Peltonen, Lena Sjöberg, Risto Kaaja, Jouko Sundvall, and
Jaakko Tuomilehto

In Finland, the prevalence of metabolic syndrome increased from 1992 to 2002 in middle-aged people. More
men than women have metabolic syndrome, yet the increase in prevalence was only significant in women.

837 Impaired Plasma Nonesterified Fatty Acid Tolerance Is an Early Defect in the Natural History
of Type 2 Diabetes
P. Brassard, F. Frisch, F. Lavoie, D. Cyr, A. Bourbonnais, S. C. Cunnane, B. W. Patterson, R. Drouin,
J.-P. Baillargeon, and A. C. Carpentier

Healthy offspring with two type 2 diabetes parents display an increase in plasma non-esterified fatty acid
appearance and oxidation during stimulated intravascular triacylglycerol lipolysis and hyperinsulinemia, suggesting
that impaired fatty acid storage in adipose tissues occur early in the natural history of type 2 diabetes and may
contribute to ectopic fat accumulation in these individuals.

845 Type I Gaucher Disease, a Glycosphingolipid Storage Disorder, Is Associated with Insulin
Resistance
Mirjam Langeveld, Karen J. M. Ghauharali, Hans P. Sauerwein, Mariette T. Ackermans, Johanna E. M. Groener,
Carla E. M. Hollak, Johannes M. Aerts, and Mireille J. Serlie

This study links Gaucher disease with peripheral insulin resistance, possibly through the effect of glycosphingolipids on
the insulin receptor since insulin stimulated peripheral glucose uptake is less effective in these patients.
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