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C
onsequence of osteoporosis

•
Increased risk of fracture (broken, chipped or cracked bone)

•
Increases ‘low

 traum
a’ fracture

•
Typical osteoporotic fractures occur at the
–

H
ip

–
S

pine
–

H
um

erus
–

Forearm
 (C

olles)

•
N

o other sym
ptom

s (no pain!)
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Low
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M

alnutrition or severe during infancy, childhood or 
adolescence

•
A

norexia nervosa
•

G
enetics

•
M

edications e.g. steroids
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A
ccelerated bone loss

•
M

edications e.g. steroids, arom
atase inhibitors, som

e anti-
convulsants

•
Illnesses e.g. uncontrolled hyperthyroidism

, cancer, 
inflam

m
atory diseases such as rheum

atoid arthritis
•

Poor dietary intake of calcium
/poor vitam

in D
 e.g. poor 

diet, C
oeliac’s disease

•
Early m

enopause
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R
isk factors for developing low

 vitam
in D

•
Low

 sunlight exposure
–

H
ousebound

–
D

ark skin
–

U
se of suncream

 all the tim
e

•
Som

e m
edications

–
anticonvulsants

•
Som

e long term
 conditions

–
M

alabsorption states (C
rohn’s disease)

–
Liver and kidney diseases

•
Som

e inherited conditions
–

R
are errors of m

etabolism
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B
one density for fracture risk 

identification

N
um

ber of people 
in a population

B
one 

density

Increasing fracture risk



B
M

D
 does not fully explain the effect 

of age on fracture risk

50
80

A
ge

B
M

D

Fracture risk





•
there are m

ultiple risk factors that can contribute to an 
individuals overall risk of osteoporosis and osteoporotic 
fracture

-only one of w
hich is D

XA

Problem
s w

ith the use of B
M

D
 tests alone:

•D
XA is not w

idely available 
in m

any parts of the w
orld

•
B

M
D

 alone is not optim
al 

for detection of individuals 
at high risk of fracture

•m
ajority of fractures occur 

in people w
ithout 

osteoporotic B
M

D
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H
ow

 w
as FR

A
X developed?

C
hoice of risk factors

C
hoice w

as governed by

•
availability of data

•
ease w

ith w
hich the risk factors could be used in P

rim
ary 

C
are

•
potential risk factors w

ere exam
ined by a series of m

eta-
analyses



FR
A

X results

•
Probability (%

) of fracture over the next 10 years

–
H

ip
–

M
ajor osteoporotic fracture (hip, forearm

, hum
erus, clinical 

vertebral)
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Benefits
•

Allow
s incorporation of clinical risk factors plus BM

D
 in an 

easy on-line tool
•

Valid in m
any countries

•
Produces %

 that are understandable

D
isadvantages

•
M

ost data is yes/no
•

D
oesn’t include falls

•
U

nderestim
ates fracture risk w

ith vertebral fractures



Fracture risk identification

•
W

e assess peoples future fracture risk, and treat if they 
are above the treatm

ent threshold

•
FR

AX

•
N

IC
E C

G
146





N
IC

E C
G

146

•
Targeting risk assessm

ent

•
M

ethods of risk assessm
ent
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G

146: Targeting fracture risk 
assessm

ent

•
All w

om
en >65 and m

en >75

•
W

om
en 50-65 and m

en 50-75 in the presence of 
additional risk factors

•
D

o not routinely assess fracture risk in people <50
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se either FR
AX or Q

fracture w
ithout D

XA

2.
Then, consider BM

D
 m

easurem
ent w

ith D
XA in people 

w
hose fracture risk is in the region of an intervention 
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fracture w
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Then, consider BM

D
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ent w

ith D
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w
hose fracture risk is in the region of an intervention 

threshold, and recalculate fracture risk



Treatm
ent thresholds

•
Are no nationally agreed thresholds for intervention in the 
U

K

•
There are a range of treatm

ent thresholds to chose from
:

–
B

one density T score <-2.5
–

N
O

G
G

 guidance
–

Fixed percentage cut-off (20%
 and/or 5%

)





Fracture risk reduction

•
G

oal is intervention to reduce fracture risk
–

M
edications w

ork by reducing risk by 20-70%
–

D
on’t forget reducing falls risk through reducing som

e m
edications, 

assessing balance, sorting eyesight, rem
oving bad footw

ear, sm
all 

rugs etc



C
urrent concepts

1.
Fracture risk reduction

2.
M

edication is not for life



Length of tim
e on treatm

ent

•
W

e are currently recom
m

ending oral m
edications for 5 

years, and then reassessing need for ongoing treatm
ent

•
If fracture risk is still high (previous hip fracture, previous 
vertebral fracture, ongoing steroids) then continue for a 
further 5 years before reassessing



B
N

SSG
 guidelines

A
fter 5 years of treatm

ent w
ith oral 

m
edications or 3 years after parenteral 

(zoledronate or denosum
ab) perform

 
treatm

ent review

if fracture risk 
has fallen below

 
the intervention 
threshold: 
discontinue 
treatm

ent
if fracture risk is still above the 
intervention threshold: continue 
treatm

ent for a further 5 years

if fracture risk is not 
excessively high, 
consider a lim

ited drug 
holiday, then restart 
m

edication

M
edication

R
ecom

m
ended duration of drug holiday

alendronate
2-3 years

risedronate
1-2 years

ibandronate
1-2 years

zoledronic acid
>3 years

denosum
ab

6-12 m
onths
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A
lice, 76 years old

•
Tripped at hom

e on W
ednesday afternoon after com

ing 
back in from

 the shops
•

Just a stum
ble

•
Put out her arm

 to save herself
•

Broke her right w
rist (C

olles fracture)

•
N

eighbour drove her to A
&E at Southm

ead H
ospital

•
H

ad an X-ray
•

Put in a cast
•

G
iven an appointm

ent for Fracture C
linic the next day



Fracture clinic, Thursday m
orning

•
Seen by the orthopaedic registrar

•
X-ray review

ed, reassured, rebooked for 6 w
eeks

•
W

hilst in w
aiting room

, approached by the Fracture 
Liaison N

urse
•

D
iscussed osteoporosis

•
Told she w

ill be sent for a D
XA scan in 12 w

eeks tim
e

•
M

ay need som
e treatm

ent to reduce her risk of breaking 
m

ore bones



D
XA

 appointm
ent

•
G

iven an appointm
ent at Southm

ead H
ospital

•
Told to attend, not w

earing m
uch m

etal (no underw
ired 

bra, no heavy necklaces, belt rem
oved)

•
N

eeded to com
plete a questionnaire beforehand



R
esult of questionnaire

•
H

eight: 154.2cm
•

W
eight: 70kg

•
N

ever sm
oked

•
Likes her brandy –

has tw
o glasses per w

eek
•

N
o previous fracture

•
M

um
 broke her hip in her 70s

•
N

o steroids
•

N
o rheum

atoid arthritis
•

N
o other secondary causes
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R
eport arrives at G

P surgery

•
R

ecom
m

endations: high risk of future fracture. 
R

ecom
m

end treatm
ent w

ith bisphosphonate plus ensure 
adequate calcium

 and vitam
in D

 intake
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Fracture risk reduction according to 
N

IC
E

•
TA 160 = prim

ary prevention
•

TA 161 = secondary prevention
•

TA 204 = denosum
ab

•
TA 279 = surgical interventions for vertebral fractures

•
O

nly covers postm
enopausal w

om
en

•
D

oes not cover intravenous zoledronate
•

C
ontradict them

selves, very com
plicated



N
IC

E 161 (secondary fracture 
prevention) –

im
portant for A

lice

•
first line treatm

ent is generic alendronate

•
if tolerability issues, unable to com

ply w
ith instructions for 

use or contra-indication, and low
 BM

D
 can sw

itch to 
risedronate or etidronate

•
if also cannot tolerate either risedronate or etidronate and 
very low

 BM
D

 can sw
itch to strontium

 ranelate or 
raloxifene



TA
 161 continued

•
if cannot tolerate either alendronate and risedronate or 
etidronate can sw

itch to denosum
ab under N

IC
E TAG

 204 
(no B

M
D

 requirem
ents but m

ust be at increased risk of 
fracture)

•
if cannot tolerate either alendronate and risedronate or 
etidronate O

R
 have a contra-indication or intolerant of 

Strontium
 ranelate O

R
 w

ho have had an unsatisfactory 
respense to alendronate, risedronate or etidronate 
(another fragility fracture despite adhering fully to 
treatm

ent for 1 year AN
D

 evidence of a decline in B
M

D
 

below
 pre-treatm

ent level)



TA
 161 continued

AN
D

•
aged  65+ w

ith a T score of <-4 or <-3.5 plus m
ore than 2 

fractures; aged 55-64 w
ith a T score of <-4 and m

ore than 
2 fractures  

can have teriparatide



Fracture risk reduction

•
N

IC
E guidance

•
The reality
–

First line treatm
ent

–
S

econd line agents



First line agents

•
O

ral alendronate –
w

eekly preparation w
ith 

calcium
/vitam

in D
 supplem

ents

•
If intolerant (or treatm

ent failure) then have a low
 

threshold for sw
itching to second line agents



Fracture risk reduction

•
N

IC
E guidance

•
The reality
–

First line treatm
ent

–
S

econd line agents



Second line agents

•
IV Zoledronate
–

A
dvantages: cheap, once per year

–
D

isadvantages: often can only be given in secondary 
care

•
S/C

 denosum
ab

–
A

dvantages: given in prim
ary care, tw

ice a year
–

D
isadvantages: very rapid off-set –

need a plan of w
hat 

to give afterw
ards
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Vitam
in D

D
epends on the level

•
25-O

H
 vitam

in D
 >50nm

ol/L = sufficient
•

25-O
H

 vitam
in D

 30-50
= deficientand needs 

supplem
entation (m

ay need replacem
ent)

•
25-O

H
 vitam

in D
 <30 = severely deficient and needs 

replacem
ent then supplem

entation

Supplem
entation

•
= m

aintenance treatm
ent w

ith 800IU
 vitam

in D
3 +/-

calcium
 daily for the foreseeable future

R
eplacem

ent
•

= 100,000 to 300,000IU
 vitam

in D
3 over som

e w
eeks



M
aintenance treatm

ent w
ith vitam

in D
3

First line
•

AdcalD
3 C

hew
able Tablets = calcium

 carbonate 1.5g 
plus colecalciferol400IU

Alternatives
•

AdcalD
3 D

issolve or C
aplets

Im
portant points

•
C

annot use C
hew

able Tablets or D
issolve if peanut/soya 

allergy
•

There are alternative agents for vegans



R
eplacem

ent of vitam
in D

3

•
Best to use oral route if possible (IM

 is possible, but not 
brilliantly absorbed)

Typical regim
e to give 300,000IU

= 2 x 20,000IU
 w

eekly for 7 w
eeks

•
Should recheck calcium

 levels one m
onth after replacing 

vitam
in D

3 like this

Typical regim
e to give 100,000IU

•
If deficient, and needs parenteral treatm

ent w
ith 

denosum
ab

or zoledronic
acid

= 1 x 20,000IU
 per w

eek for 5 w
eeks
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Sm
all G

roup W
ork



C
ase 1

•
M

rs Sheila Brow
n, 72 year old retired housew

ife, w
ith a recent 

low
 traum

a fracture of her hum
erus, also has rheum

atoid 
arthritis, and has had high dose corticosteroids on and off for 
m

any years. 
•

She has additional problem
s w

ith quite bad indigestion, and she 
takes daily PPI and additional gaviscon as needed.

•
She com

es in w
ith a new

 prescription for generic alendronate.



C
ase 1

1.
H

ow
 w

ould you advise her to take the alendronic acid?

2.
W

hat are the issues around starting her on generic 
alendronate?

3.
Are there alternatives that could be considered?

4.
H

ow
 long should she stay on treatm

ent?

5.
W

here can she get m
ore inform

ation on osteoporosis?

6.
W

hat lifestyle advice w
ould you give her?



B
isphosphonates and indigestion

•
U

pper G
I sym

ptom
s w

as an exclusion criteria in m
ost of 

the phase III clinical trials of BPs

•
In an observational cohort of 12,000 U

K patients, the m
ost 

com
m

on reasons for stopping oral nitrogen-containing 
BPs w

ere dyspepsia, oesophagitis, oesophageal reflux, 
duodenitis, gastritis, heartburn or nausea[1]

[1]  Bisw
as

PN
 et al (2003) O

steop
Int14:507-514



•
N

itrogen-containing BPs
–

P
am

idronate (A
P

D
, A

redia)
–

N
eridronate (N

erixia)
–

O
lpadronate

–
A

lendronate (Fosam
ax)

–
Ibandronate (B

oniva)
–

R
isedronate (A

ctonel)
–

Zoledronate (Zom
eta, A

clasta)

•
N

on-nitrogen-containing BPs
-

E
tidronate (D

idronel)
-

C
lodronate (B

onefos, Loron)
-

Tiludronate (S
kelid)



A
lendronate vs R

isedronate

•
Is a long standing discussion regarding the G

I tolerability of 
risedronate vs alendronate

•
Endoscopic studies of patients random

ised to either daily 
risedronate or daily alendronate show

ed a low
er degree of upper 

G
I erosions w

ith daily risedronate[1]

•
Large random

ised 12-m
onth head-to-head com

parison of w
eekly 

alendronate vs w
eekly risedronate in 1053 patients show

ed no 
difference in the frequency of upper G

I sym
ptom

s or 
outcom

es[2]

•
The U

S prescription study show
ed no difference in G

I outcom
es 

betw
een oral risedronate or alendronate[3], but the likelihood of 

sw
itching therapy w

as low
er w

ith risedronate

[1] Thom
son AB et al (2002) J R

heum
 29:1965-1974

[2] R
osen C

J et al (2005) JBM
R

 20:141-151
[3] C

adarette
SM

 et al (2009) O
steop

Int20:1735-1747 



PPI use and fracture

•
There is w

eak evidence for an association betw
een use of 

PPI and fractures from
 observational studies[1-3]

•
This probably represents confounding w

ith adherence, 
although PPIs can affect m

agnesium
 balance

•
A re-analysis of 3 R

C
Ts w

ith risedronate[4] show
s that 

regardless of concom
m

itant use of PPIs (8%
 did) 

risedronate reduced risk of new
 VFs com

pared to placebo

[1] KhaliliH
 et al (2012) BM

J 344:e372
[2] Yang YX

 et al (2006) JAM
A 296:2947-2953

[3] Targow
nik

LE at al (2011) Expert O
pin

D
rug Saf10:901-912

[4] R
oux C

 et al (2012) O
steop

Int23:277-284



Prevention of glucocorticoid induced 
osteoporosis

•
Very im

portant
•

Steroids are directly ‘toxic’ to bones by inhibiting 
osteoblasts and stim

ulating osteoclasts

•
C

an use FR
AX to decide on treatm

ent
•

Bisphosphonates are first line



Inform
ation on osteoporosis

•
N

H
S

 choices
–

O
n-line resource



Inform
ation on osteoporosis

•
N

H
S

 choices
–

O
n-line resource

•
N

ational O
steoporosis S

ociety
–

O
n-line resource

–
A

lso have a helpline run by nurses
–

W
ill send out an inform

ation pack if requested





C
ase 2

•
M

rs R
achael Jones, 71 year old retired banker has had a 

fractured hum
erus, seen by FLS and recom

m
ended to 

take generic alendronate w
ith calcium

 and vitam
in D

 
supplem

entation. H
er PM

H
 includes a basal cell 

carcinom
a, a deep vein throm

bosis and a heart attack

•
She com

es in w
ith a new

 prescription for alendronic acid 
and Adcal D

3

•
She has read that calcium

 and vitam
in D

 supplem
ents 

give you heart attacks and cancer, and bisphosphonates 
give you atrial fibrillation and is w

orried about taking them



1. W
hat advice w

ould you give her?

2. C
an she get enough calcium

 and vitam
in D

 from
 her diet?

3. Is there an alternative m
edication to reduce her fracture risk?



C
a/vit D

 and risk of M
I

•
An R

C
T of 1471 postm

enopausal w
om

en w
ere random

ised to 
C

a supplem
ents or placebo[1] and M

I w
as m

ore com
m

only 
reported in the calcium

 group (45 events in 31 w
om

en, vs 19 
events in 14 w

om
en, P=0.01)

•
A m

eta-analysis of 11 R
C

Ts consisting of around 12,000 
participants show

ed a 30%
 increase in the incidence of M

I 
w

ith results consistent across trials. The risk of M
I w

ith 
calcium

 tended to be greater in those w
ith dietary calcium

 
intake above the m

edian, and w
as independent of age, sex 

and type of supplem
ent

•
A study of 1601 m

en and w
om

en aged 50-81 from
 G

erm
any 

found regular calcium
 supplem

entation w
as associated w

ith 
AF[3], but that vitam

in D
 w

as associated w
ith low

er 
cardiovascular outcom

es
[1]  Bolland

M
J et al (2008) BM

J 33:262-266
[2]  Bolland

M
J et al (2010) BM

J 341:3691
[3] Thiele I et al (2015) Atherosclerosis 241(2):743-751.
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om

en aged 50-81 from
 G

erm
any 

found regular calcium
 supplem

entation w
as associated w

ith 
AF[3], but that vitam

in D
 w

as associated w
ith low

er 
cardiovascular outcom

es
[1]  Bolland

M
J et al (2008) BM

J 33:262-266
[2]  Bolland

M
J et al (2010) BM

J 341:3691
[3] Thiele I et al (2015) Atherosclerosis 241(2):743-751.

Is increasing evidence that calcium
 supplem

entation m
ay be 

associated w
ith a sm

all w
eak increase in cardiovascular disease 

outcom
es

This m
ay outw

eigh any benefits

M
y advice –

recom
m

end patients obtain calcium
 through their 

diet, rather than tablets, unless absolutely necessary



C
a/vit D

 and risk of cancer

•
A re-analysis of the W

H
I show

ed C
a/vit D

 supplem
ents in 

those w
ho w

ere not taking additional personal 
supplem

ents at random
isation decreased the risk of total, 

breast and colorectal cancers[1]

•
A further analysis by different authors show

ed C
a/vit D

 did 
not reduce invasive cancer incidence or m

ortality. 
Significant interactions w

ere found betw
een FH

 of cancer, 
personal supplem

ent use, sm
oking and random

isation 
group

[1]  Bolland
N

J et al (2011) Am
 J C

lin
N

utr94:1144-1149
[2]  M

ehlerPS et al (2009) IntJ Eating D
is

42:195-201
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N
o good evidence of an association



B
Ps and atrial fibrillation

•
The H

O
R

IZO
N

 trial[1] of iv Zol show
ed increased incidence of 

arrhythm
ia in the treated patients com

pared to controls (6.9%
 vs 

5.3%
, P=0.003). Also, the risk of severe AF defined as fatal, life 

threatening or resulting in hospitalisation or disability, w
as also 

higher in the Zol group. The arrhythm
ias occurred m

ore than 30 
days after the infusion

•
M

any other studies have not confirm
ed this: extension of the 

H
O

R
IZO

N
 trial into older adults, retrospective analysis of the m

ain 
R

C
Ts of oral BPs, analysis of the D

anish m
edical database 

(although one did!), U
S databases, U

K G
P

 database
•

H
ow

ever, tw
o m

eta-analyses have show
n contradictory 

findings[2,3]

[1]  Black D
M

 et al (2007) N
EJM

 356:1809-1822
[2]  Loke

YK et al (2009) D
rug Saf32:219-228

[3] B
huriya

R
 et al (2010) IntJ C

ardiol142:213-217
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N
o good evidence of an association



C
alcium

 in the diet

•
W

hat is the recom
m

ended daily intake of calcium
 for 

adults?
Age  

Daily RNI  

(R
eferen

ce N
u

trien
t In

take) 

0
-1

2
 m

o
n

th
s   

(n
o

n
 b

reast fed
 o

n
ly) 

5
2

5
m

g 

1
-3

 years 
3

5
0

m
g 

4
-6

 years 
4

5
0

m
g 

7
-1

0
 years 

5
5

0
m

g 

1
1

-1
8

 years b
o

ys/girls 
1

0
0

0
/8

0
0

m
g 

Adults (19+) years 
700m

g 

P
regn

an
t w

o
m

en
 

7
0

0
m

g 

B
reast feed

in
g w

o
m

en
 

7
0

0
m

g + 5
5

0
m

g 

 



Foods that contain 700m
g calcium

•
568m

ls (1 pint) m
ilk = 682 m

g calcium
•

50g cheddar = 370 m
g

•
200m

ls yoghurt = 280 m
g

•
P

ilchards in tom
ato sauce 200g (half a big tin) = 500 m

g
•

Tinned salm
on 200g = 180 m

g calcium

•
100g kale = 150m

g calcium
•

100g broccoli = 40m
g

•
100g calcium

 enriched tofu = 510m
g calcium



Foods that contain 700m
g calcium

•
100g (2 slices) w

hite bread = 177m
g calcium

•
100g w

holem
eal bread = 106m

g

•
100g dried figs = 250m

g calcium

•
C

heese om
elette –

is only in the cheese, so depends 
how

 m
uch you use



A
lternative m

edications for som
eone 

w
ith previous D

VT and M
I

= difficult

•
Strontium

•
R

aloxifene
•

Iv zoledronic
acid

•
s/c denosum

ab
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•
s/c denosum
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Strontium

•
A

re granules, to be dissolves in w
ater, and drunk once 

per day, preferably at night

•
A

 big issue is that after a few
 doses, w

e w
ill be unable to 

accurately assess their D
X

A
 scan again

•
H

ave m
any contraindications now

–
C

erebrovascular disease
–

P
revious or current venous throm

boem
bolic disease

–
Ischaem

ic heart disease
–

P
eripheral arterial disease

–
Im

m
obilisation

–
U

ncontrolled hypertension



A
lternative m

edications for som
eone 

w
ith previous D

VT and M
I

= difficult

•
Strontium

•
R

aloxifene
•

Iv zoledronic
acid

•
s/c denosum

ab



R
aloxifene

•
O

nly for postm
enopausal w

om
en

•
C

ontraindications
–

P
revious or current venous throm

boem
bolic disease

–
C

holestatsis
–

U
nexplained uterine bleeding

–
E

ndom
etrial cancer

•
C

autions
–

B
reast cancer

–
R

isk factors for stroke
–

R
isk factors for D

V
T -im

m
obilisation



A
lternative m

edications for som
eone 

w
ith previous D

VT and M
I

= difficult

•
Strontium

•
R

aloxifene
•

Iv zoledronic
acid

•
s/c denosum

ab



C
ase 3

•
M

r John G
ould, a 75 year old retired adm

inistrator, on 
alendronic acid for 4 years after a fractured w

rist, com
es 

in to collect his repeat prescription

•
H

e m
entions that his dentist has told him

 that alendronic 
acid is very bad for his teeth, and he is w

ondering about 
stopping it because he needs to have a tooth rem

oved



1.
W

hat advice w
ould you give him

?

2.
W

hat is the link betw
een bisphosphonates and O

steonecrosis 
of the Jaw

 (O
N

J)?

3.
W

here can he get m
ore inform

ation?



O
N

J and bisphosphonates



O
N

J and bisphosphonates

•
Is seen follow

ing IV adm
inistration of BPs for m

alignancy: 
4m

g iv Zol every 3-4 w
eeks in patients w

ith m
ultiple 

m
yelom

a or bony m
etastases

•
Sim

ilarly seen w
ith high dose denosum

ab for cancer

•
Association w

ith oral BPs is m
uch low

er. A study of 8572 
people using oral BPs[1] found and adjudicated 9 cases of 
O

N
J, giving an event rate of 28 per 100,000 patient years 

= sim
ilar to the background population

•
There is lack of understanding of pathology of O

N
J: w

hat 
about steroids, infection?

[1]  Lo JC
 et al (2010) J O

ral M
ax Surg

68:243-253



C
urrent recom

m
endations for people on 

bisphosphonates w
ho need dental w

ork

•
Based on a pan-B

ristol consensus m
eeting w

ith 
representatives from

 the dental hospital (C
hris Bell), BR

I, 
Southm

ead, orthogeriatricians, bone physicians

•
D

o not stop oral bisphosphonates

•
For IV zol and denosum

ab –
try not to do anything other than 

cleaning w
ithin 8 w

eeks
•

Encourage good oral hygiene w
ith regular dental review

s



C
ase 4

•
The daughter of M

rs Brenda M
cC

orm
ack, a 72 year old 

lady on alendronic acid, attends to collect her m
others 

repeat prescription.
•

She m
entions that her m

um
 has recently broken her hip 

and she has been told it w
as ‘Atypical’ 

•
She asks for advice about w

hether her m
um

 should 
continue on the alendronic acid



1.
W

hat are Atypical Fem
oral Fractures?

2.
W

hat advice w
ould you give her daughter?

3.
W

hat are links betw
een Atypical Fem

oral Fractures and 
bisphosphonates?



A
FF

•
Is a form

al definition of AFF based on sym
ptom

s, signs, 
and radiological and other clinical features[1]

[1]  Shane E et al (2011) JBM
R

 25:2267-2294





Incidence of A
FF

•
AFF account for 0.41%

 to 0.69%
 of all hip fractures 

occurring in people older than aged 50
•

Account for 7-12.9%
 of all subtrochanteric and shaft 

fractures

•
They do not have a diagnostic code of their ow

n, so 
epidem

iology is difficult.



Link betw
een A

FF and bisphosphonates

•
Som

e w
eak evidence based on radiological studies 

w
ithout good prescription data, and 

pharm
acoepidem

iology studies w
ithout radiology

•
Is no increased risk of subtrochanteric or shaft fractures in 
those on bisphosphonate[1]

•
AFFs also occur in those not on B

Ps

[1]  Abraham
sen B et al (2012) C

urrR
heum

atolR
ep 14:212-216



M
anagem

ent of A
FF if on a bisphosphonate

•
Stop the bisphosphonate until healed

•
Incom

plete fractures:  
–

prophylactic surgical fixation, as m
any progress to com

plete fractures w
ith 

conservative treatm
ent[1]

–
is som

e evidence for teriparatide, but w
ould need exceptional funding[2]

•
C

om
plete fractures m

anaged surgically that do not unite: 
–

is som
e evidence from

 case series for teriparatide, but w
ill need exceptional 

funding[3]

[1]  Banffy
R

 et al (2011) C
lin

O
rthop

R
elatR

es 469:2028-2034
[2] Shane E et al (2011) JBM

R
 25:2267-2294

[3] G
om

berg SJ et al (2011) JC
EM

 96:1627-1632



M
anagem

ent of osteoporosis in 
som

eone w
ho had an A

FF

•
U

nknow
n

•
Probably sensible not to out them

 back on an anti-
resorptive

•
C

heck they still need treatm
ent –

FR
AX, D

XA scan, risk 
factors

•
C

onsider alternative agents such as strontium
 

(teriparatide if bone density very low
)



C
ase 5

•
M

rs Jocelyn Farnam
-Sm

ith, a 78 year old retired barrister, 
has been on alendronic acid for 8 years.

•
She attends to collect her repeat prescription, but asks for 
som

e advice
•

She has noticed her hearing getting w
orse over the past 5 

years, and w
onders if it’s related to her bisphosphonate, 

as she understands it can dam
age the bones in the ears



1.
W

hat are links betw
een bisphosphonates and osteonecrosis 

of the external auditory canal?

2.
W

hat advice w
ould you give her?



O
steonecrosis of the external auditory 

canal

•
Is a recent M

H
R

A alert (D
ec 2015) for bisphosphonates

•
“has been reported very rarely”

•
C

onsider this in people w
ho have ear sym

ptom
s, including 

chronic ear infections, or suspected cholesteatom
a

•
R

isk factors for developing osteonecrosis of the external 
auditory canal include: steroid use, chem

otherapy, infection, 
an ear operation, or cotton-bud use.



Sum
m

ary
•

O
steoporosis –

definition and risk factors
•

V
itam

in D
 m

etabolism
 pathw

ay
•

Identification of fracture risk
•

Treatm
ents available

–
N

IC
E

 guidance, the reality, length of tim
e on treatm

ent, 
difficulties in older people w

ith cardiovascular disease or 
previous D

V
Ts

•
B

isphosphonates
–

Indigestion and P
P

I use, A
typical fem

oral fractures, O
N

J, 
O

steonecrosis of the external auditory canal

•
C

alcium
 and vitam

in D
 supplem

entation/replacem
ent

–
R

ecom
m

ended am
ounts, links w

ith cardiovascular disease 
and cancer

•
S

ources of further inform
ation for patients



Thank you


