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a  b  s  t  r  a  c  t

Since  the  launch  in 2008 by the  National  Osteoporosis  Guideline  Group  (NOGG),  of guidance  for  the
diagnosis  and  management  of osteoporosis  in  postmenopausal  women  and  older  men in the  UK  there
have  been  significant  advances  in risk  assessment  and  treatment.  These  have  been  incorporated  into
an  updated  version  of  the  guideline,  with  an  additional  focus  on  the management  of  glucocorticoid-
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induced  osteoporosis,  the  role  of calcium  and  vitamin  D  therapy  and  the  benefits  and  risks  of long-
term  bisphosphonate  therapy.  The  updated  guideline  is  summarised  below.  The  recommendations  in the
guideline  are  intended  to  aid management  decisions  but  do  not  replace  the need  for  clinical  judgement
in the  care  of individuals  in  clinical  practice.

© 2013 Elsevier Ireland Ltd. All rights reserved.
. Introduction

In 2008 the National Osteoporosis Guideline Group (NOGG), in
ollaboration with many Societies in the UK, produced guidance
or the diagnosis and management of osteoporosis in post-

enopausal women and older men  in the UK [1,2]. Since that
ime there has been a number of advances in the field, partic-
larly with respect to glucocorticoid-induced osteoporosis, the
ole of calcium and vitamin D therapy, and the benefits and risks
f long-term bisphosphonate therapy. In addition new pharma-
Please cite this article in press as: Compston J, et al. Diagnosis and manag
the  UK: National Osteoporosis Guideline Group (NOGG) update 2013. Matu

ological interventions have been approved for the prevention
f glucocorticoid-induced osteoporosis and the management of
steoporosis in postmenopausal women and men  at increased risk

∗ Corresponding author. Tel.: +44 1223336840.
E-mail addresses: jec1001@hermes.cam.ac.uk, jec1001@cam.ac.uk

J. Compston).
1 On behalf of the National Osteoporosis Guideline Group (NOGG).

378-5122/$ – see front matter ©  2013 Elsevier Ireland Ltd. All rights reserved.
ttp://dx.doi.org/10.1016/j.maturitas.2013.05.013
of fracture. These advances have been incorporated into an updated
version of the guideline, detailed below.

2. Diagnosis of osteoporosis

The diagnosis of osteoporosis relies on the quantitative assess-
ment of bone mineral density (BMD), usually by central dual energy
X-ray absorptiometry (DXA). BMD  at the femoral neck provides
the reference site. It is defined as a value for BMD  2.5 SD or more
below the young female adult mean (T-score less than or equal to
−2.5 SD). Severe osteoporosis (established osteoporosis) describes
osteoporosis in the presence of one or more fragility fractures
[3].
ement of osteoporosis in postmenopausal women and older men in
ritas (2013), http://dx.doi.org/10.1016/j.maturitas.2013.05.013

Diagnostic thresholds differ from intervention thresholds for
several reasons. Firstly, the fracture risk varies at different ages,
even with the same T-score. In addition, other factors determine
intervention thresholds including the presence of clinical risk fac-
tors (CRFs) and the cost and benefits of treatment.

dx.doi.org/10.1016/j.maturitas.2013.05.013
dx.doi.org/10.1016/j.maturitas.2013.05.013
http://www.sciencedirect.com/science/journal/03785122
http://www.elsevier.com/locate/maturitas
mailto:jec1001@hermes.cam.ac.uk
mailto:jec1001@cam.ac.uk
dx.doi.org/10.1016/j.maturitas.2013.05.013
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Table 1
Investigation of osteoporosis.

Routine
History and physical examination
Blood cell count, sedimentation rate or C-reactive protein, serum
calcium, albumin, creatinine, phosphate, alkaline phosphatase and liver
transaminases
Thyroid function tests
Bone densitometry (DXA)

Other procedures, if indicated
Lateral radiographs of lumbar and thoracic spine/DXA-based vertebral

imaging
Protein immunoelectrophoresis and urinary Bence-Jones proteins
Serum 25-hydroxyvitamin D and PTH
Serum testosterone, SHBG, FSH, LH (in men)
Serum prolactin
24 h urinary cortisol/dexamethasone suppression test
Endomysial and/or tissue transglutaminase antibodies (coeliac

disease)
Isotope bone scan
Markers of bone turnover, when available
Urinary calcium excretion
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Table 2
Clinical risk factors used for the assessment of fracture probability.

Age
Sex
Low body mass index (≤19 kg/m2)
Previous fragility fracture, particularly of the hip, wrist and spine including

morphometric vertebral fracture
Parental history of hip fracture
Current glucocorticoid treatment (any dose, by mouth for three months or

more)
Current smoking
Alcohol intake of three or more units daily
Secondary causes of osteoporosis including

Rheumatoid arthritis
Untreated hypogonadism in men  and women
Prolonged immobility
Organ transplantation
Type I diabetes
Hyperthyroidism
Gastrointestinal disease
Chronic liver disease
Chronic obstructive pulmonary disease

Fallsa

above the upper assessment threshold, so that treatment can be
TH – parathyroid hormone; SHBG – sex-hormone binding globulin; FSH – follicle
timulating hormone; LH – luteinising hormone.

. Investigation of osteoporosis

The range of tests will depend on the severity of the disease, age
t presentation and the presence or absence of fractures. The aims
f the clinical history, physical examination and clinical tests are
o:

exclude diseases that mimic  osteoporosis (e.g. osteomalacia,
myeloma);
identify the cause of osteoporosis and contributory factors;
assess the risk of subsequent fractures;
select the most appropriate form of treatment;

The procedures that may  be relevant to the investigation of
steoporosis are shown in Table 1. Other investigations, for exam-
le bone biopsy and genetic testing for osteogenesis imperfecta, are
estricted to specialist centres.

. Clinical risk factors

At present there is no universally accepted policy for popula-
ion screening in the UK to identify individuals with osteoporosis
r those at high risk of fracture. Patients are identified opportuni-
tically using a case finding strategy on the finding of a previous
ragility fracture or the presence of significant CRFs [4,5]. Some of
hese risk factors act independently of BMD  to increase fracture
isk whereas others increase fracture risk through their association
ith low BMD  (e.g. some of the secondary causes of osteoporosis

n Table 2).
Algorithms that integrate the weight of CRFs for fracture risk

ith or without information on BMD  have been developed. The
RAX® tool (www.shef.ac.uk/FRAX) computes the 10-year proba-
ility of hip fracture or a major osteoporotic fracture (clinical spine,
ip, forearm or humerus) [4,5]. Probabilities can be computed for
everal European countries, including the UK.

. Case finding

.1. Postmenopausal women and men  aged ≥50 years
Please cite this article in press as: Compston J, et al. Diagnosis and manag
the  UK: National Osteoporosis Guideline Group (NOGG) update 2013. Mat

Fracture probability should be assessed in postmenopausal
omen and in men  aged 50 years or more using FRAX, where

ssessment would influence management.
a Not accommodated in the FRAX algorithm.

• Women  with a prior fragility fracture should be considered for
treatment without the need for further risk assessment although
BMD  measurement may  sometimes be appropriate, particularly
in younger postmenopausal women.

• In the presence of other CRFs, the 10-year probability of a major
osteoporotic fracture (clinical spine, hip, forearm or humerus)
should be determined using FRAX (www.shef.ac.uk/FRAX), using
BMD  if indicated (see Section 6).

5.2. Individuals treated with oral glucocorticoids

FRAX assumes an average dose of prednisolone (2.5–7.5 mg/day
or its equivalent) and may  underestimate fracture risk in patients
taking higher doses and overestimate risk in those taking lower
doses. Using UK data, average adjustments (multiples of FRAX prob-
abilities) over all ages in postmenopausal women and men  aged
≥50 years have been estimated for doses less than 2.5 mg/day,
2.5–7.5 mg/day and >7.5 mg/day prednisolone or its equivalent
[6,7].

When the UK FRAX model is used and the glucocorticoid box
is filled, 3 points appear on the NOGG graphs, one for low dose,
one for medium dose and one for high dose (as defined above). The
assessment thresholds and intervention thresholds are then used in
the same way as described below for postmenopausal osteoporosis.

6. Intervention thresholds

The intervention threshold at each age is set at a risk equivalent
to that associated with a prior fracture and, therefore rises with
age. The proportion of women in the UK potentially eligible for
treatment rises from 20% to 40% with age [5].

Probabilities of a major osteoporotic fracture (as well as hip
fracture probabilities) can be plotted at the NOGG web site
(www.shef.ac.uk/NOGG) available through FRAX (Fig. 1).

The chart is colour coded. Green denotes that an individual’s
risk lies below the intervention threshold i.e. treatment is not indi-
cated. Red denotes that the fracture probability is consistently
ement of osteoporosis in postmenopausal women and older men in
uritas (2013), http://dx.doi.org/10.1016/j.maturitas.2013.05.013

strongly recommended in most cases. Those with fracture proba-
bilities in the intermediate category (orange) should be considered
for BMD  assessment using DXA and fracture probability should then
be recomputed using FRAX.

dx.doi.org/10.1016/j.maturitas.2013.05.013
http://www.shef.ac.uk/FRAX
http://www.shef.ac.uk/FRAX
http://www.shef.ac.uk/NOGG
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ig. 1. Assessment and treatment thresholds in the absence of a BMD test (a) and wi
f  the references to color in this figure legend, the reader is referred to the web ver

. Treatment of osteoporosis

General management includes assessment of the risk of falls and
heir prevention. Maintenance of mobility and correction of nutri-
ional deficiencies, particularly of calcium, vitamin D and protein,
hould be advised.

.1. Postmenopausal women and men aged ≥50 years

Major pharmacological interventions are the bisphosphonates,
enosumab, parathyroid hormone peptides, raloxifene and stron-
ium ranelate. All these interventions have been shown to reduce
he risk of vertebral fracture and some have been shown to also
educe the risk of non-vertebral fractures, in some cases specifically
t the hip (see Table 3).

The low cost of generic alendronate, which has a broad spec-
rum of anti-fracture efficacy, makes this the first line treatment
n the majority of cases. In individuals who are intolerant of alen-
ronate or in whom it is contraindicated, ibandronate, risedronate,
oledronic acid, denosumab, raloxifene or strontium ranelate may
rovide appropriate treatment options. The high cost of parathy-
oid hormone peptides restricts their use to those at very high risk,
articularly for vertebral fractures. Other approved pharmacolog-

cal interventions for postmenopausal women include calcitriol,
tidronate and hormone replacement therapy.

Alendronate, risedronate, zoledronic acid, strontium ranelate
nd teriparatide are approved for treatment of men  at increased
isk of fracture.
Please cite this article in press as: Compston J, et al. Diagnosis and manag
the  UK: National Osteoporosis Guideline Group (NOGG) update 2013. Matu

.2. Individuals taking oral glucocorticoids

Alendronate, etidronate and risedronate are approved
or the prevention and treatment of glucocorticoid-induced

able 3
ffect of major pharmacological interventions on fracture risk when given with
alcium and vitamin D in postmenopausal women with osteoporosis.

Vertebral
fracture

Non-vertebral
fracture

Hip
fracture

Alendronate A A A
Ibandronate A Aa nae
Risedronate A A A
Zoledronic acid A A A
Denosumab A A A
Raloxifene A nae nae
Strontium ranelate A A Aa

Teriparatide A A nae
PTH  [1–84] A nae nae

TH – recombinant parathyroid hormone; nae – not adequately evaluated.
a In subsets of patients (post hoc analysis).
D  test to compute fracture probability (b) for men and women. (For interpretation
f this article.)

osteoporosis in postmenopausal women. Teriparatide and zole-
dronic acid are approved for treatment of glucocorticoid-induced
osteoporosis in men  and women at increased risk of fracture.
Bone-protective treatment should be started at the onset of gluco-
corticoid therapy in patients at increased risk of fracture. The low
cost of generic formulations of alendronate makes them the first
line option in the majority of cases. In individuals who are intol-
erant of these agents or in whom it is contraindicated, etidronate,
risedronate and zoledronic acid are appropriate options. The high
cost of teriparatide restricts its use to those at very high risk,
particularly for vertebral fractures.

8. Calcium and vitamin D supplementation

Calcium and vitamin D supplementation is widely recom-
mended in older people who are housebound or living in residential
or nursing homes, where vitamin D deficiency and low dietary cal-
cium intake are common. Supplementation is also often advocated
as an adjunct to other treatments for osteoporosis, as the clinical
trials of these agents were performed in patients who  were cal-
cium and vitamin D replete. It has been suggested that calcium
supplementation may  potentially be associated with adverse car-
diovascular outcomes [8,9], but these studies have been widely
criticised and the putative association requires further clarifica-
tion [10]. Although a longitudinal cohort study also suggested an
increased risk of cardiovascular events with calcium supplemen-
tation this was not seen with a high dietary intake of calcium [11].
It may  therefore be prudent to increase dietary calcium intake and
use vitamin D alone, where the use of calcium and vitamin D supple-
mentation might otherwise be considered [12].

9. Duration and monitoring of therapy

In most patients at increased risk of fracture, treatment needs
to be continued long-term. The beneficial effects of treatment with
drugs other than bisphosphonates wear off soon after therapy is
discontinued, but may  be maintained for longer periods of time
after cessation of bisphosphonate therapy. This, together with con-
cerns over possible adverse effects of long-term bisphosphonate
therapy, particularly osteonecrosis of the jaw and atypical femoral
fractures [2], has raised questions over the optimal duration of
bisphosphonate treatment and whether, in some individuals, treat-
ment should be discontinued for a period of time (the so-called
ement of osteoporosis in postmenopausal women and older men in
ritas (2013), http://dx.doi.org/10.1016/j.maturitas.2013.05.013

“drug holiday”).
Based on the data available, it is recommended that treatment

review should be performed after 5 years for alendronate, rise-
dronate or ibandronate and after 3 years for zoledronic acid.

dx.doi.org/10.1016/j.maturitas.2013.05.013
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Bisphosphonates: algorithm for long-term treatment 
monitoring 

Advise 3-5 yrs* treatment 

(Follow-up at 3/12 to  
discuss treatment issues) 

 Below NOGG intervention 
threshold and hip BMD 

T-score >-2.5 

Recurrent fracture(s)

Prevalent vertebral fracture(s)** 

 Above NOGG intervention 
 threshold or hip BMD 

T-score  -2.5  

 Consider drug holiday 
Repeat FRAX + BMD 

 in 1.5-3 yrs 

Check adherence 
Exclude 2˚causes 

Re-evaluate treatment 
choice 

 FRAX + BMD 
 after 3-5* years 

*3 yrs for zoledronic acid 

 5 yrs for other BPs

No  fracture 

**In patients taking oral BPs,  
consider continuation if: 

•     age > 75 yrs,  

•     previous hip fracture 

•     current oral GC therapy 

 7.5 mg/d prednisolone   
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Fig. 2. Algorithm for long-term monitoring of therapy.

.1. Alendronate, ibandronate and risedronate

Withdrawal of treatment with these bisphosphonates is asso-
iated with decreases in bone mineral density (BMD) and bone
urnover after 2–3 years for alendronate and 1–2 years for
bandronate and risedronate [13–15]. Continuation of treatment

ithout the need for further assessment can generally be recom-
ended in the following groups:

High-risk individuals, for example:
◦  those aged 75 years or more;
◦ those who have previously sustained a hip or vertebral fracture;
◦ those who are taking continuous oral glucocorticoids in a dose

of ≥7.5 mg/d prednisolone or equivalent.
Individuals who sustain one or more low trauma fractures during
treatment, after exclusion of poor adherence to treatment (for
example less than 80% of treatment has been taken) and after
causes of secondary osteoporosis have been excluded. In such
cases the treatment option should be re-evaluated.
If the total hip or femoral neck BMD  T-score is ≤−2.5 SD, contin-
uation of treatment should generally be advised.

In the above individuals in whom treatment is continued,
reatment review should be performed every 5 years, including
ssessment of renal function.

If treatment is discontinued, fracture risk should be reassessed:

after a new fracture regardless of when this occurs;
if no new fracture occurs, after two years.

.2. Zoledronic acid

When treatment is discontinued after three years of zoledronic
cid therapy, the beneficial effects on BMD  persist for at least
nother three years [16]. For the majority of treated individuals,
reatment should be stopped after three years and the case for con-
inuation of therapy reviewed three years later. Individuals with

 previous vertebral fracture or a pre-treatment hip BMD  T-score
−2.5 SD may  be at increased risk of vertebral fracture if treatment

s stopped.
Please cite this article in press as: Compston J, et al. Diagnosis and manag
the  UK: National Osteoporosis Guideline Group (NOGG) update 2013. Mat

.3. Assessment of fracture risk in treated individuals

Reassessment of fracture risk in treated individuals can be per-
formed using FRAX with femoral neck BMD  [17]. The NOGG
 PRESS
s xxx (2013) xxx– xxx

intervention thresholds can then be used to guide the decision as
to whether treatment can be stopped for a period of time (Fig. 2).

• If biochemical markers of bone turnover indicate relapse from
suppressed bone turnover and BMD  has decreased following
withdrawal, resumption of treatment should be considered.
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