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treatMent oF bone dIsease

Treatment of bone disease in patients with anorexia 
nervosa is often a rather difficult task. Restoration of 
normal weight is of great importance, though mostly 
difficult to sustain due to a high propensity for relapse 
into disordered eating behavior. Various therapeutic 
options have been evaluated but have proved only 
modestly effective (Table 2). 

Adequate weight gain induces the reversal of all 
adaptive hormonal alterations. Leptin levels invariably 
rise in response to weight gain8,11,175 soon after initia-
tion of refeeding,11 in a manner parallel to increases 
of total body fat.175 A minimum amount of leptin is 
required for normal menstruation but resumption of 
menses does not depend solely on leptin.10 Weight gain 
does not always lead to restoration of menses,10,176,177 
perhaps due to a delay of the gonadal axis in respond-
ing to increasing leptin levels or because restoration 
of all endocrine axes is required for normal gonadal 
function. IGF-I levels rise quickly after refeeding41 
and weight gain leads to normalization of IGF-I and 
GH levels.178 Urinary free cortisol (UFC), midnight 
cortisol levels and dexamethasone suppression test 
all return to normal,44,45 while T3 levels gradually rise 
to normal levels and reverse T3 levels drop.49

Weight gain results in the restoration of the ab-
normal bone turnover in adult women with anorexia 
nervosa, namely through an increase of bone formation 
and a decrease of bone resorption,176,179,180 the latter 
being observed especially in women who also experi-
ence resumption of menses,177 reflecting the role of 
estrogens in the suppression of bone resorption. In 
adolescent girls, weight gain results in an increase 
of bone formation, which occurs shortly after initia-
tion of refeeding,181,182 and is coupled with a parallel 
increase of bone resorption.70

Weight gain also has beneficial effects on BMD, 
although these may be different between adult and 
adolescent patients given the expected bone accrual 
during adolescence. 

In adult women, weight gain leads to a rapid 
increase in LS176,177,179 and hip65,177,179 BMD, already 
observed by the first months of weight restoration.177 
Both women with and without resumption of menses 
experience BMD improvement,177 although it seems 
that weight gain constitutes a major factor for hip 
BMD, while, for LS BMD, resumption of menses is 
also required.65 However, despite weight gain, de-
terioration of BMD has also, although rarely, been 
described.183

Outcome

↔ LS BMD 

NS change in BMD vs placebo

↑ LS + hip BMD z-scores vs placebo

NS change in BMD vs placebo

↔ LS BMD, ↑ hip BMD NS vs placebo

↑ BMD LS + hip + wholebody vs 
placebo

↑ BMD LS + hip NS vs placebo

Risedronate: ↑ LS + ↑ hip BMD vs 
placebo. Testosterone NS effect

rhIGF-I: ↑ LS BMD vs placebo. 
OCP NS effect

rhIGF-I + OCP ↑> rhIGF-I ↑

Age

16-42

11-17

12-18

17-47

14-28

13-27

12-21

18-45

18-38

N

48

112

110

26

61

80

32

77

60

Duration

18 months

~12 months

18 months

6 months

12 months

18 months

12 months

12 months

9 months

Intervention

oral HRT / observation

triphasic OCP / placebo

transdermal estradiol or 
ehtinylestradiol / placebo

DHEA / placebo

DHEA / OCP

DHEA + OCP / placebo

alendronate / placebo

risedronate + testosterone / 
risedronate / testosterone/ placebo

rhIGF-I + OCP / rhIGF-I / OCP / 
placebo

Author / year

Klibanski et al, 199571 

Strokosch et al, 2006195

Misra et al, 2011196

Bloch et al, 2012197

Gordon et al, 2002198

DiVasta et al, 2012199

Golden et al, 2005202

Miller et al, 2011204

Grinspoon et al, 2002206

table 2. Summary of the most important RCTs for the treatment of bone disease in patients with anorexia nervosa

RCTs: randomized controlled trials, N: number of patients, HRT: hormone replacement therapy, OCP: oral contraceptive pill, DHEA: 
dehydroepiandrosterone, rhIGF-I: recombinant insulin-like growth factor I, NS: non significant.




