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Abstract

Background:  Bisphosphonates  are  a  commonly  used  class  of drugs  with  known  efficacy  in the

prevention  and  treatment  of  postmenopausal  and  steroid-induced  osteoporosis,  Paget’s  dis-

ease of  bone,  hypercaelcemia  of  malignancy,  osteolytic  lesions  of  multiple  myeloma,  and  bone

metastases.  Nitrogen-containing  bisphosphonates  have  a  favourable  tolerability  and  safety  pro-

file,  cutaneous  reactions  have been  reported.

Methods:  This  is a  retrospective  case  series  study,  based  on  the  analysis  of  data  from  1429

patients admitted  to  the  Allergy  and  Clinical  Immunology  Division  of  the  University  of  Messina

between January  2011  and  December  2012.  Most  patients  had  previous  adverse  drug  reactions

(ADRs) and  referred  to  us for  a  challenge  test  with  an  alternative  drug.

Results:  We  observed  six  patients  with  a  past  history  of  adverse  drug  reaction  who  needed

to be  tested  for  bisphosphonates:  three  patients  for  risedronate,  two  for  clodronate  and  one

for alendronate.  In  two  years  only  two  patients  were  referred  to  us for  an  adverse  reaction

to bisphosphonates:  one  to  alendronate  and  one to  risedronate.  Another  patient  presented  a

previous reaction  to  strontium  ranelate.  The  other  three  patients  reported  previous  hypersen-

sitivity reactions  to  at least  two different  classes  of  drugs.  All  the  patients  experienced  no

reaction using  the  tested  drugs.

Conclusions:  In  our  experience  drug  challenge  tests  for  bisphosphonates  are  safe  and  reliable.

© 2013  SEICAP.  Published  by  Elsevier  España,  S.L.U.  All  rights  reserved.
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Introduction

Bisphosphonates  (BPs)  are  drugs  made  up  of  two  phosphonic
acids  joined  to  a carbon  plus  two  side  chains.1
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Today,  BPs  are  a  commonly  used  class  of  drugs  with
known  efficacy  in  the  prevention  and  treatment  of
postmenopausal  and steroid-induced  osteoporosis,  Paget’s
disease  of  bone,  hypercaelcemia  of  malignancy,  osteolytic
lesions  of  multiple  myeloma,  and  bone  metastases  asso-
ciated  with  lung,  prostate,  breast,  and other  soft  tissue
tumours.2

BPs  are  one  of  the  most  thoroughly  studied  groups  of
drugs  used.  Since  their  first  utilisation  in 1969,  their  safety
has  been  demonstrated  through  a  series  of  trials  for  their
various  clinical  uses.  All  approved  nitrogen-containing  BPs
have  a  favourable  tolerability  and  safety profile.  After
treatment  with  alendronate  (3---10  years),  risedronate  (3---5
years),  or  ibandronate  (3 years),  the frequency  of overall
adverse  events  as  well  as  withdrawal  rates  due  to  adverse
events  were  similar  between  each  treatment  and  its respec-
tive  placebo  arm.3

The  adverse  effects  to  BPs  can be  separated  into
three  main  groups:  upper  aerodigestive  tract issues,
effects  concerning  renal  function,  and  acute-phase  reac-
tions.  In 2003,  a  fourth  adverse  effect,  bisphosphonate-
associated  osteonecrosis  of  the jaw,  was  described  for
the  first  time4 and has been  diagnosed  with  increasing
frequency.5---7

However,  several  other  heretofore  unrecognised  side
effects  of BPs  were  recently  reported  such  as  atrial  fibril-
lation,  hepatitis,  oesophagus  cancer,  ocular  side  effects,
atypical  fractures  of the  femoral  diaphysis,  hypocalcaemia,
and  cutaneous  reactions.

Hypersensitivity  reactions  to  bisphosphonate  are  uncom-
mon.  Data  from  the  European  Medicines  Agency  report
reactions  to alendronate  as  rash, pruritus  and  erythema
with  a  rate  between  0.1%  and  1%.  Urticaria  photosen-
sitivity  and  angio-oedema  are rare  (between  0.01%  and
0.1%).  Severe  skin  reactions  such  as  Stevens---Johnson  syn-
drome  and  toxic  epidermal  necrolysis  are very  rare  (<1
case  per  10,000  users).  A case  of  asthma  and  one  of occu-
pational  rhinitis  induced  by  alendronate  have  also  been
reported.8

Risedronate  has  similar  rates of  hypersensitivity  reac-
tions  as  alendronate:  rash  is  uncommon,  pruritus  is  rare  and
urticaria,  angio-oedema,  bullous  reactions,  photosensitivity
and  Stevens---Johnson  syndrome  are  very  rare.8

The  intravenous  BPs  ibandronate  and  zoledronic  acid  can
cause  urticaria,  angio-oedema  and  facial oedema  ---  the first
molecule  (1---10  per  10,000)  ---  and  rash,  erythema  and  pru-
ritus  the  latter  (1---10  per  1000).  Both  molecules  can  cause
skin  reaction  at the  injection  site.8 Pamidronate  is  reported
to  cause  only  urticaria.9

First  generation  BPs  such  as  clodronate,  tiludronate  and
sodium  etidronate  are  rarely  reported  to  cause  hyper-
sensitivity  symptoms,  urticaria,  erythematous  macular  and
papular  rash,  and  asthma  has  been  reported  after  clodronate
use,9 eczematous  reaction  after tiludronate10 and toxic  epi-
dermal  necrolysis  after  sodium  etidronate.11

Our  work  is  a case  series  study,  based  on  the analysis
of  data  from  1429  patients  admitted  to  the Allergy  and
Clinical  Immunology  Division  of the University  of  Messina
between  January  2011  and  December  2012.  Most  patients
had  previous  adverse  drug reactions  (ADRs)  and  were
referred  to  us for  a challenge  test  with  an alternative
drug.

We  observed  six patients  (all  females)  with  a past  history
of  adverse  drug  reaction  who  needed  to  be tested  for  BPs:
three  patients  for  risedronate,  two  for  clodronate  and one
for  alendronate.

Case description

Case  1

A 53-year-old  woman  with  a past  history  of  angio-oedema
after  acetylsalicylic  acid  intake  and nickel  contact  der-
matitis,  presented  facial  angio-oedema  after  the  onset
of  treatment  with  alendronate  for  osteoporosis.  The
manifestation  disappeared  after  oral  corticosteroids  and
antihistaminic  treatment.

Therefore,  the  patient  underwent  an oral  challenge  test
to  risedronate.  The  test  was  performed  in two  days:  on  the
first  day ¼  of  a tablet  was  administered,  the second  day ½

tablet  followed  3  h  later,  by  another  ½ of  tablet.  The  test
was  negative  and  the  patient  started  the  therapy  without
any  adverse  reaction.

Case  2

A 59-year-old  woman  with  a  history  of  hypertension  and  a
past  history  of  dyspnoea  after  ketoprofen  and  clarithromycin
intake,  reported  eyelid  angio-oedema  after the  onset of
treatment  with  strontium  ranelate  for osteoporosis.  The
patient  performed  an oral  challenge  test  to  risedronate
without  any  adverse  reaction.  The  test  was  performed  in
two  days  with  the  same  administration  schedule  as  case  1.

Case  3

A 59-year-old  woman  with  a  history  of hypertension,  dys-
lipidaemia,  deep  vein thrombosis  and osteoporosis  reported
widespread  urticaria  after  use  of tramadol  and ketoprofen.
Under  suggestion  of  her  general  practitioner  she  under-
went  oral  challenge  tests  for fluconazole,  paracetamol,
thiocolchicoside  and risedronate.  Every  molecule  was  tested
in  two  days  with  the same  administration  schedule  used in
cases  1 and  2 and  each test  was  performed  at least  30  days
from  the other.  All  the tests  were  negative.

Case  4

A 54-year-old  woman  affected  by  type  2  diabetes,  hyperten-
sion  and  osteopenia  presented  musculoskeletal  pain  during
therapy  with  risedronate.  Therefore,  she  underwent  a chal-
lenge  test  to  clodronate.  The  test  was  performed  with
cutaneous  tests  being  the  first  day  tests  (skin  prick test  with
undiluted  drug  and  intradermal  test  at 1:100,  1:10  and  1:1
dilutions  and  undiluted)  and  intramuscular  administration
on  the second  day.  No adverse  reactions  were  present.

Case  5

A 77-year-old  woman  with  osteoporosis  and  a past  history  of
adverse  reactions  to  clarithromycin  and mepivacaine,  under
suggestion  of  her  general  practitioner,  referred  to  our  Unit
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to test  clodronate.  She  underwent  intradermal  injections  at
scalar  dilutions  on  the first  day  and  intramuscular  injection
on  the  second  day.  The  test  was  negative.

Case 6

A  65-year-old  woman  affected  by  hypertension,  dyslipi-
daemia,  allergic  rhinitis  and  asthma,  presented  a history
of  multidrug  hypersensitivity.  She reported  adverse  reac-
tions  characterised  by  urticaria,  angio-oedema  and  oedema
of  the  glottis  after  administration  of several  drugs  such
as  aztreonam,  cefuroxime,  cyanocobalamin,  rabies  vac-
cine.  She  also  reported  urticaria  during  a challenge  test
to  ciprofloxacin.  Needing  a treatment  for  osteoporosis,  the
patient  underwent  a  challenge  test  to  clodronate.  The  test
with  intradermal  injections  at scalar  dilutions  and  to  intra-
muscular  injections  was  negative.

Discussion

It  is  estimated  that there  have been more  than  190 million
prescriptions  in the United  States  for  oral  alendronate,  rise-
dronate,  and  ibandronate,  and  more  than  six million  patients
treated  with IV  bisphosphonates  for  cancer,  worldwide  (1.9
million  with  pamidronate,  1.2  million  with  zoledronate).
When  compared  to  many  other  therapies,  especially  in the
cancer  setting,  the severity  of  adverse  events  related  to
BPs  is generally  mild  and,  thus,  the benefits  of  treatment
with  BPs  almost  always  outweigh  the risks.1 Hypersensitiv-
ity  reactions  to  BPs  are rare  and  few  cases are reported  in
the  literature.

In  this  work  we  report  the safety  profile  of  BPs  regarding
cutaneous  reactions.  In  our  experience,  in  two  years  only
two  patients  were referred  to  us for  an adverse  reaction
to  BPs:  one  to  alendronate  (case  1) and  one to risedronate
(case  4);  this  last  case  did  not  present  a hypersensitivity  type
reaction.  Another  patient  presented  a  previous  reaction  to
another  class  of drugs for  osteoporosis:  strontium  ranelate
(case  2).  The  other  three  patients  reported  previous  hyper-
sensitivity  reactions  to  at  least  two  different  classes  of  drugs
(cases  3,  5  and  6).  These  cases  show  the tendency  of  physi-
cians,  general  practitioners  in particular,  to  ask  the patients
with  multidrug  hypersensitivity  to  carry out  a tolerance  test
to  a  new  drug  in  a suitable  and  safe  setting  before  using.

In  our  experience  drug challenge  tests  with  BPs  are safe
and  reliable,12 all  six  patients  tested  experienced  no  reac-
tion  using  the  tested  drugs.

Conclusions

BPs  are  widely  used in clinical  practice.  They  are usually  well
tolerated  with  a few kinds  of  adverse  reactions.  Hypersen-
sitivity  reactions  are  rare  and  usually  well  managed;  severe
reactions  are  very  rare  and  no  anaphylactic  shock  cases  have
been  reported.

Allergists,  pharmacologists  and  physicians  who  prescribe
BPs  have  to  take  in  account  that  hypersensitivity  reactions
to  BPs  may  occur,  however,  the  reactions  are  usually  mild
and  challenge  tests  to  these drugs  are  safe  and  reliable.
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