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Premenopausal osteoporosis

A guide to assessment and treatment
This report is based on a webinar presented by 
Professor Conradie on the 24th of November 2020

Learning objectives
You will learn:

• Idiopathic osteoporosis with excessive bone loss in an otherwise healthy premenopausal 
woman is unexpected

• How to diagnose and assess intervention thresholds for premenopausal women with low 
bone density and fracture risk

• The pathogenesis of low bone density in premenopausal women

• Secondary causes of osteoporosis

• Recommendations for the management of premenopausal osteoporosis.

Introduction

This review deals with the approach to the premenopausal woman with suspected 
bone fragility and includes expert advice on the interpretation of bone mineral 
density (BMD) results, the diagnostic approach required, secondary causes of bone 
loss and appropriate management options.
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Osteoporosis in premenopausal women
In ageing postmenopausal women, idiopathic 
or primary osteoporosis is a common condi-
tion caused by accelerated physiological bone 
loss at the time of menopause. The expected 
decline in bone formation with ageing, cou-
pled with the cumulative effect of adverse 
lifestyle factors that lead to idiopathic osteo-
porosis, is typically found in the elderly. 

In premenopausal women, the picture is dif-
ferent. Low bone mass and idiopathic osteo-
porosis are uncommon in younger women. 
Peak BMD is reached by the age of 20 years 
in most females, and under normal physiolog-
ical conditions, BMD is expected to remain in 
a steady state between the ages of 20 and 50 
years. Idiopathic osteoporosis with excessive 
bone loss in an otherwise healthy premeno-
pausal woman is therefore unexpected.

Osteoporosis is well defined in postmeno-
pausal women. The relationship between 
BMD, as based on T-scores derived from 
dual-energy X-ray absorptiometry (DXA) 
scans, and the risk of fracture is clear and 
well established; a doubling of fracture risk is 
expected with every standard deviation (SD) 
decline in BMD. Epidemiological data on the 

relationship between BMD and fracture risk, 
especially in white postmenopausal women, 
provided the basis for establishing the widely 
accepted World Health Organization (WHO) 
definition of normal osteopenia and osteo-
porosis, diagnosed as a T-score of ≤-2.5. In 
contrast, the predictive relationship between 
BMD and fracture risk is unclear in otherwise 
healthy premenopausal women. The utility of 
available biochemical and radiological tools 
to distinguish between a physiologically low 
bone mass with a minimal impact on fracture 
risk versus true osteoporosis is not clearly 
defined.

We cannot and must not assume that the 
relationship between BMD and fracture risk 
in premenopausal women is the same as in 
postmenopausal women. The diagnostic 
categories and intervention thresholds used in 
postmenopausal women cannot and should 
not automatically be extrapolated to younger 
premenopausal females, as it might be inap-
propriate. Unfortunately, the data currently 
available to guide our diagnostic approach 
and clinical care in premenopausal women 
with low bone mass remain limited.

DXA-BMD interpretation in premenopausal 
women

Interpretation of BMD testing is mostly 
based on consensus opinion, guided globally 
by recommendations of the International 
Society of Clinical Densitometry (ISCD) and 
the International Osteoporosis Foundation 
(IOF). If  DXA is employed to determine 
BMD in premenopausal women, the ISCD 
recommends that the extent of the bone loss 
must be defined by making use of Z-scores 
only. The measured BMD of the patient is 
compared to age, gender and, where appro-
priate or available, ethnically matched refer-
ence populations. The premenopausal woman 
is regarded as having a low bone mass if  her 
BMD Z-score is <-2.2 standard deviations 
below this value. The IOF diagnoses low bone 
mass in adult premenopausal women between 
the ages of 20 years and 50 years based on 
a BMD T-score <-2.5 SD, and it reserves 
a diagnosis of low bone mass based on a 
Z-score for children and adolescents below 
the age of 20 years. 

Although these definitions of low bone mass 
differ, both societies recommend not making 
a diagnosis of osteoporosis in premenopau-
sal women based on a DXA-BMD assess-
ment only. The diagnosis of osteoporosis in 
premenopausal women is reserved for those 
with a low bone mass and evidence of fragil-
ity, and a history of low trauma or fragility 
fractures. The exception is that osteoporosis 
can be considered as a diagnosis only if  a 
premenopausal woman has confirmed low 
bone mass in the presence of known, ongoing 
significant risk factors or a secondary cause 
of excessive bone loss.

Furthermore, in the premenopausal woman 
with a low bone mass, there are special cir-
cumstances to consider when bone status is 
interpreted. Although we know that at least 
90% of peak bone density in young females is 
acquired by the late teens, BMD may con-
tinue to increase slightly between the ages 
of 20 and 30 years. There are site-specific 
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differences implying that peak biomass is 
not simultaneously reached at all skeletal 
sites, and women at the lower end of the 
adult spectrum may, at the time of clinical 

evaluation, not have reached peak bone mass 
at all sites. In addition, the physiological con-
ditions of pregnancy and lactation are known 
to impact on BMD measurements (Table 1).1 

Table 1. BMD changes during pregnancy1

Pregnancy and lactation may temporarily reduce BMD (longitudinal studies) and this must be considered when 
a single BMD measurement is interpreted:
• Lumbar spine BMD decreases 3-5% with pregnancy
• Lumbar spine BMD decreases 3-10% over a six-month lactation period (determined by duration of 

lactation and associated amenorrhoea)
• Recovery of BMD/return to baseline BMD expected after 6-18 months.

Pathogenesis of low BMD
Bone density at any time in adulthood is the 
result of two factors: the peak BMD achieved 
over time and the amount of bone loss up to 
the time of that measurement or assessment. 
A single low DXA-BMD measurement in 
the premenopausal woman may indicate a 
suboptimal attainment of peak bone mass, or 
it may indicate excessive previous or current 
bone loss. These conditions may result in a 
similar low BMD but the impact on fractures 
may differ significantly. A suboptimal attain-
ment of peak bone mass represents a stable 
low turnover state whereas active bone loss is 
associated with a high turnover state, with an 
inherent additive impact on fracture risk. In 
the evaluation of the premenopausal woman 
with a low bone mass it is important to try 
to distinguish between these two conditions, 
although it may sometimes be difficult if  only 
a single BMD measurement is available.

When interpreting BMD in premenopausal 
woman, uncertainty regarding the signifi-
cance of an isolated low BMD finding in 
the absence of fragility is the reason why 
the IOF and other regulatory bodies do not 
recommend universal screening of BMD 
by DXA scan for premenopausal women. 
However, as BMD devices become more 

affordable and accessible, young women who 
are concerned about their bone health may 
request a BMD scan and the clinician will be 
expected to interpret these results and advise 
appropriately. 

BMD testing is only indicated in premeno-
pausal women who present with a fragility 
fracture, so as to determine the potential con-
tribution of low bone mass to fracture risk 
and also to establish a baseline for subsequent 
treatment and monitoring. BMD testing is 
also indicated if  there is a disease present, if  a 
medication is used that is known to be associ-
ated with low BMD or bone loss, or when 
pharmacological therapy for bone protection 
or treatment for osteoporosis is considered or 
being given. 

It is important to emphasise that the WHO 
classification of bone status as used in post-
menopausal women should not be applied to 
healthy premenopausal women and that the 
diagnosis of osteoporosis in the premenopau-
sal state should not be based on densitometric 
criteria only; these should ideally be reserved 
for the premenopausal woman who presents 
with evidence of fragility.

Diagnostic approach to premenopausal women
There are two main goals in the initial diag-
nostic approach to premenopausal women 
with a low bone mass. Firstly, an aggres-
sive attempt should be made in all cases to 
identify or rule out any secondary cause of 
excessive bone loss; premenopausal women 
are expected to maintain their peak bone 
mass and there is a high index of suspicion 

regarding pathological causes if  they present 
with an excessively lowered BMD. The second 
important goal is to attempt to differentiate 
the patient with low peak bone mass from the 
patient with active bone loss, as bone fragility 
may be significantly different in each case. A 
suboptimal peak bone mass, rather than cur-
rent active bone loss, is suggested by a strong 
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family history of osteoporosis, a known 
childhood disorder associated with skeletal 
adversity, the current absence of any second-
ary cause, and a stable bone mass if  serial 
measurements are available. It is important 
to remember that there are skeletal disorders 
or metabolic bone diseases other than osteo-
porosis, although rare, that may present with 
low bone mass and fragility e.g. osteogenesis, 
osteomalacia.

In many patients, a careful history and clini-
cal examination and a basic set of biochemi-
cal tests are all that are required to make 
the correct diagnosis and identify the cause 
of the excessive bone loss. Possible further 
evaluation might include biomarkers, iliac 
crest bone biopsies, and measurement of a 
trabecular bone score (TBS), but these are 
only indicated in a select group of patients. 

Role of biochemical bone markers
Biochemical bone markers might be useful 
if  only a single BMD assessment is available, 
as they may provide additional information 
regarding possible active bone loss and high 
turnover with an inherent increased fracture 
risk. Biomarkers should not be used to make 
decisions about the need for a DXA scan, or 
as an indication to use bone-specific therapy. 
One should remain cautious when interpret-
ing the results of these biochemical bone 
markers in an individual, as there is signifi-
cant inter-assay, intra-individual and bio-
logical variation. Also, a recent fracture may 
influence results. 

Tetracycline-labelled earlier bone biopsy may 
be useful if  a skeletal disorder other than 

osteoporosis is the suspected cause of bone 
fragility. A suspicion of underlying osteoma-
lacia is the only absolute indication for bone 
histology. Over and above DXA-BMD, the 
TBS helps assess fracture risk by providing 
information on bone architecture. The TBS 
is estimated from a lumbar spine DXA scan 
and is a risk factor in older postmenopausal 
women, especially those with bone quality 
that is expected to be affected over and 
above ageing, such as in patients on gluco-
corticoid therapy in chronic renal failure. A 
recent study failed to show that a TBS added 
to fracture risk prediction in a sample of 
premenopausal women, over and above the 
information that was obtained from a BMD 
measurement only.2

Secondary causes of osteoporosis
Secondary osteoporosis is the default 
diagnosis in all premenopausal women 
presenting with skeletal fragility, with 
glucocorticoid treatment and the associated 
underlying rheumatological autoimmune 

disorder, anorexia nervosa, hypogonadism 
and coeliac disease. Possible causes of low 
bone density in premenopausal women are 
listed in Table 2.3 

Table 2. Possible causes of low bone density in premenopausal women3

Inherited Nutritional Endocrine Medications Other

Osteogenesis 
imperfecta
Homocystinuria
Marfan’s 
syndrome

Malabsorption
Chronic liver 
disease
Alcoholism
Calcium 
deficiency
Vitamin D 
deficiency

Hypogonadism
Hyperthyroidism
Cushing’s 
syndrome
Hyperpara-
thyroidism
Anorexia nervosa

Glucocorticoids
Anticonvulsants
Heparin
Excess thyroid
GnRH agonists

Multiple myeloma
Rheumatoid 
arthritis
Mastocytosis
Immobilisation
Hypercalciuria

GnRh – gonadotropin releasing hormone
Progesterone based contraception 
Early initiation of oral contraception

Biochemical 
bone markers 
might be useful 
if only a single 
BMD assessment 
is available
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The endocrine system 

The endocrine system may contribute to 
bone loss in numerous ways. Hypogonadism 
is the most prevalent endocrinopathy 
responsible for a low bone mass. Primary 

hyperthyroidism and endogenous Cushing’s 
syndrome are usually clinically suspected, and 
primary hyperparathyroidism is suggested by 
the finding of hypercalcaemia.

Hormonal contraception
Hormonal contraception is widely and exten-
sively used, even in adolescents, to prevent 
unwanted pregnancies. It is important to be 
aware of the potential skeletal effects con-
sequent on suppression of the endogenous 
gonadal axis. Progesterone-based inject-
able contraception currently comes with a 
United States Food and Drug Administration 
(FDA) black box warning regarding potential 
harmful effects on the skeleton. Detrimental 
effects of Depo-Provera on BMD appear to 
be particularly apparent in the young adoles-
cent who has not attained peak bone mass, 
and increased fracture risk has been demon-
strated in those who are current long-term 
users and in older women previously exposed 
to Depo-Provera. Importantly, the negative 

impact of Depo-Provera on bone appears to 
be enhanced in the presence of other risk fac-
tors, such as low body weight. 

Although oestrogen-containing oral contra-
ceptives are mostly regarded as bone spar-
ing, some studies have raised concerns that 
very early use in adolescence may negatively 
impact on optimal or normal physiological 
bone accretion. Reassuringly, a recent retro-
spective case control study that included more 
than 10 000 premenopausal women reported 
a significant decrease in fracture risk with use 
of these agents, with an increase in the mag-
nitude of fracture prevention in those who 
have used combined oral contraceptives for a 
period of one year or longer.4

Anorexia nervosa 
Anorexia nervosa as a secondary cause of 
bone loss deserves a special mention; this is 
listed as an endocrine aetiology because the 
bone loss associated with this eating disorder 
is multifactorial and complex, and includes 
hormonal dysregulation. Eating disorders are 
often accompanied by low bone mass and 
even osteoporosis, and the bone loss may be 

aggravated by associated excessive exercise 
programmes. Considering that the peak inci-
dence of anorexia nervosa is adolescence, it 
may significantly reduce optimal attainment 
of peak bone mass and may also be charac-
terised by early and rapid bone loss in young 
adulthood, with many mechanisms being 
postulated.

Medication
It is well established that excessive skeletal 
exposure to glucocorticoids is the common-
est cause of secondary osteoporosis and bone 

fragility, irrespective of age and gender. This 
is also true for the premenopausal female.

Ethnicity
Ethnicity is not a secondary cause of osteo-
porosis, but deserves mention as many clini-
cians believe black women to be at minimal 
risk of developing osteoporosis. This belief  is 
mostly based on data from the USA, where 
studies have consistently documented higher 
BMD and reduced fracture risk in black 
women relative to their white counterparts. 
These findings are not necessarily true for 
black women on the African continent and 
in South Africa. In fact, DXA-BMD stud-
ies have found that vertebral bone mass was 
similar in South African black and white 

premenopausal women, and in one study it 
was found to be lower in black than in white 
females.5

A lower risk of fracture in the vertebral spine 
should not be assumed in premenopausal 
South African black women, who are also at 
risk to develop low bone mass and osteopo-
rosis in the presence of risk factors or second-
ary causes of bone loss. No premenopausal 
female should be excluded from bone health 
surveillance programmes based on ethnicity.

http://www.denovomedica.com
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Management of premenopausal osteoporosis
When addressing a medical condition that 
is not clearly defined, especially in its minor 
forms, it is wise to promote health in all but 
to reserve and limit pharmacological therapy 
with inherent risk to those individuals who 
are most likely to benefit. This principle 
should be adhered to when managing young 
premenopausal women with low bone mass.

Within the context of suboptimal bone 
health, premenopausal women can present 
with secondary or idiopathic, isolated low 
bone mass, or they may present with second-
ary or idiopathic osteoporosis, with glucocor-
ticoid-induced osteoporosis representing the 
most prevalent secondary cause of low bone 
mass and osteoporosis (Table 3).

Table 3. Clinical scenarios of suboptimal bone health in premenopausal women

• Low bone mass with known secondary cause
• Idiopathic low bone mass (no fracture, no secondary cause)
• Secondary osteoporosis (glucocorticoid-induced osteoporosis)
• Idiopathic osteoporosis (prior fracture, no secondary cause)

For all patients with a low bone mass or 
osteoporosis, the clinician should recommend 
a set of general measures to promote bone 
health, treat the secondary causes of excessive 

bone loss if  possible, and only consider 
approved bone-specific pharmacological 
intervention in women at imminent short-
term risk of fracture (Table 4).

Table 4. Management options

• Lifestyle modifications
• Address the underlying secondary cause
• Bone-specific therapy

 – Bisphosphonates
 – Teriparitide
 – Denosumab

General measures to promote bone health 
entail discussion and education on lifestyle 
modifications to optimise bone preservation, 
guidance on optimal calcium and vitamin D 
nutrition, the importance of regular exercise 
and maintenance of lean muscle mass, the 
avoidance of bone toxins, and the benefits of 
maintaining a normal body weight. The total 
recommended calcium intake in premeno-
pausal women is 1 000mg daily and this is 
obtainable with a balanced diet that contains 
dairy products. In most, if  not all, young 
premenopausal women who present with an 
isolated low bone mass in the absence of a 
clear secondary cause, these general measures 
are all that is required along with a watchful-
wait approach and serial BMD assessments. 

Vitamin D supplementation is recommended 
to achieve and maintain normal vitamin D 
levels in the young woman with low bone 
mass or osteoporosis, but should not exceed 
the upper safety limit of 125ng/ml. 

Most premenopausal women with low 
trauma fractures or low bone mass have a 
secondary cause of osteoporosis or bone loss; 
where possible, treatment of the underlying 
cause should be the focus of initial man-
agement based on the accepted principles 
pertaining to the specific entity.

Glucocorticoid-induced osteoporosis is a 
secondary cause that often cannot be com-
pletely eliminated. Glucocorticoids exert 
their adverse effect on bone via direct and 
indirect mechanisms. Glucocorticoids directly 
uncouple the processes of bone formation 
and resorption, resulting in rapid bone loss 
within months of the initiation of therapy. 
But glucocorticoids also exhibit indirect 
adverse effects on bone, and this is where 
initial therapy in the premenopausal woman 
should primarily be directed.

Glucocorticoids suppress the endogenous 
gonadal axis; if  a premenopausal woman on 
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glucocorticoids presents with amenorrhoea, 
oestrogen replacement therapy should be con-
sidered unless contraindicated on the basis 
of the underlying illness. Glucocorticoids 
are calciuric and optimisation of calcium, 

balanced by oral supplementation or inhibi-
tion of excess excretion, always forms part of 
the treatment plan in these patients. Bone-
specific therapy is reserved for the premeno-
pausal woman at imminent risk of fracture. 

Bone-specific therapy
Due to safety concerns and the uncertain 
efficacy of all bone-specific drugs to prevent 
fractures in premenopausal females, the 
decision to use these agents should always be 
made on a case-by-case basis with a careful 
consideration of benefit and risk. Bone-
specific therapy should be reserved for the 
premenopausal woman at high short-term 
risk of fracture and in the presence of a 
secondary cause that cannot be eliminated 
or adequately addressed. Premenopausal 
females at high short-term risk of fracture 
include women with major fragility fractures, 
or those with a DXA-confirmed low bone 
mass with ongoing significant bone loss. With 
regard to bone-specific therapy, adequate 
data to support use in premenopausal women 
are limited to the bisphosphonates and teri-
paratide, with interest in denosumab based on 
its favourable drug properties.

Bisphosphonates have been shown to stabilise 
and even improve BMD in premenopausal 
women with osteoporosis, but long-term 
safety remains a concern. The long half-life 
and skeletal accumulation of bisphospho-
nates are worrying in females of reproductive 
age, and the safety of these drugs in preg-
nancy has not been adequately confirmed. 
Use of these drugs should be reserved for the 
higher-risk situation and are best avoided in 
the setting of a planned pregnancy within the 
next 12 months.

Glucocorticoid-induced osteoporosis is 
the only FDA-approved condition for the 
use of bisphosphonates in premenopausal 
women, and specifically in their oral form. 
Bisphosphonates improve BMD as a sur-
rogate marker of fragility in the setting of 
glucocorticoid bone loss, but no fracture 
prevention data for these agents are available 
for premenopausal women. 

Consensus guidelines suggest the use of 
bisphosphonates in the setting of glucocor-
ticoid-induced osteoporosis. The American 
College of Rheumatology recommends that 
only women at moderate or high risk for 
fracture should be considered for treatment, 
and that oral therapy should be the preferred 

form. In women in the moderate risk category 
(absence of fragility), strict criteria for use are 
proposed, and include a significantly lowered 
BMD or confirmed rapid bone loss in the 
presence of glucocorticoid therapy at a daily 
oral dose of ≥7.5mg. The IOF supports the 
use of oral bisphosphonates only in women 
with evidence of fragility.

Bisphosphonates are the mainstay of pharma- 
cological therapy in patients with all forms of 
osteogenesis imperfecta (OI), except for type 
VI, and most of the available data on the use 
of bisphosphonates in OI are in paediatric 
patients. Adult data are limited to observa-
tional studies showing efficacy, especially 
for the intravenous preparations, both with 
regard to BMD improvement and fracture 
risk reduction. Therapy in adults with OI 
should be considered on a case-by-case basis.

Clinical trials also provide evidence of 
efficacy of bisphosphonates in several other 
types of premenopausal osteoporosis, based 
on improvement in BMD, but these studies 
are small and provide little evidence of frac-
ture risk reduction.

Teriparatide is FDA-approved only for use 
in glucocorticoid-induced osteoporosis in the 
premenopausal woman, but there are study 
data demonstrating benefit in other forms of 
secondary osteoporosis, in patients with OI, 
and in premenopausal women with idiopathic 
osteoporosis. Anti-fracture efficacy remains 
an unanswered question and teriparatide 
should therefore only be used in those at 
highest risk of fracture, or with recurrent 
fractures. Teriparatide is best avoided if  
there is any uncertainty regarding epiphyseal 
closure, especially in younger adults, due to 
the enhanced risk of developing osteosarco-
mas. Teriparatide carries an FDA warning in 
pregnancy due to limited available data.

The potential use of denosumab in premeno-
pausal women is being considered, especially 
given its shorter half-life, absence of skeletal 
accumulation and safer pharmacokinetic 
profile relative to bisphosphonates. The 
efficacy and safety of denosumab has never 
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been adequately defined in premenopausal 
women to support its use, especially since the 
drug has a safety rating of ‘X’ in pregnancy, 

implying evidence of foetal harm based on 
animal studies.

Conclusion
In summary, oral bisphosphonates and teri-
paratide, specifically in the setting of gluco-
corticoid-induced osteoporosis, are the only 
FDA-approved bone-specific therapies in 
young adult women. Use of these, and other 
bone-specific agents, for other indications 

in premenopausal women must be carefully 
considered on a case-by-case basis and must 
include discussions with the patient pertain-
ing to risk, safety in pregnancy and duration 
of treatment.

Key learnings

• Low bone mass and idiopathic osteoporosis are uncommon in younger women

• The predictive relationship between BMD and fracture risk is unclear in otherwise healthy premenopausal 
women

• Extent of bone loss in premenopausal women is defined by DXA Z-score

• The initial diagnostic approach should attempt to identify secondary causes, of which there are many, and 
to distinguish between low peak bone mass and active bone loss

• Biochemical bone markers may be useful if only a single BMD scan is available

• Oral bisphosphonates and teriparatide, specifically in the setting of glucocorticoid-induced osteoporosis, 
are the only FDA-approved bone-specific therapies in young adult women.
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