
pressed by both epithelialcells of salivary glandss and keratinocytes.'
These are the main sourcesof VEGFduringwoundhealing,actingin a
paracrine and autocrine manner? andpromoting woundhealing via stim-
ulation of endothelial cell-mediated angiogenesis. Clinicians shouldcon-
sidersunitinib as a triggerfororal mucositis.
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Alendronate-Induced Asthma

TO THE EDITOR: Alendronate is a specificosteoclast inhibitorused in
the treatment of postmenopausalosteoporosis. Adverse effects, from
dyspepsiato esophagealstricture,musclepain, flu-likesyndrome,and
vertigo,have been reported.' Wepresenta case of an asthmaattack in-
ducedby alendronate.

Case Report. A 45-year-old nonsmoking womanwas admitted to the
emergency clinicwithdyspnea and wheezing. She had an 18-year histo-
ry of mild persistentasthmathat had been well controlledwith inhaled
salmeterol and fluticasone for 5 years. Shedeniedhaving anyasthmaat-
tacksduring the past 2 yearsand was not using any other medications.
Oneweek priorto admission, she was diagnosed withosteoporosis, and
alendronate 70 mg per week was started.Four hours after the firstdose
of alendronate,the woman was admitted to the emergencyclinic with
coughing.wheezing,and dyspneaof 30 minutes' duration.On admis-
sion,her vitalsignswererespiratory rate30 breaths/min, oxygensatura-
tion 94%, heart rate 110beats/min,bloodpressure 130nOmmHg, and
temperature 37·C. Breathsoundsweredecreased, withdiffuserhonchi,
and the expiratory phase was prolonged.Cardiovascularexamination
wassignificantonly for tachycardia. Otherwise,physicalexamination
wasnormal.The patient'schestradiography andelectrocardiogram were
normal.Results of her renaland liverfunction tests and urinalysis were
also normal. A complete blood cell count showed hemoglobin 13.4
g/dL,hematocrit 42%, whitebloodcellcount7.8 x 109!L, platelets 203 x
J09IL, and eosinophils 0.67 (reference range0.04-0.4) and an elevated
levelof immunoglobulin E, at 267}//mL (reference range0-81 jI/mL).
An infectious diseaseworkup,including C-reactive proteinlevel,eryth-
rocytesedimentation rate,andmicrobiologic examof sputum,wasnega-
tive. A diagnosisof acute asthma attack was made, and nebulizedal-
buterol and intravenous hydrocortisone werestarted.

The patient improved within 12 hours of admission and was dis-
charged.Withthe diagnosis of possiblealendronate-induced acuteasth-
ma, a1endronate was stoppedand the patient'sprevious asthmamedica-
tions were continued.After cessationof alendronate,she had no com-
plaintsduringthe following 2 weeks.Despitewarnings that alendronate
might precipitate asthma, the patient restarted alendronate,without a
physician's advice, 2 weeks followingdischarge from the emergency
clinic.After theseconddoseof alendronate, sheagainexperienced dysp-
nea and wheezing withina few hoursand was admitted to the emergen-
cy clinic with the same complaints. Since she gave a history of alen-
dronateuse againand her physicalexamination revealed asthmatic pul-
monary symptoms with no clinical or laboratory signs of infection,
albuterol andhydrocortisone wereadministered. Within thefirsthoursof
treatment, hypoxemia resolved.

Discussion, Althoughclinical studies have demonstratedthat alen-
dronateis safeandwell tolerated, hypersensitivity reactions including ur-
ticariaand, rarely, angioedema" havebeen reported. Toour knowledge.
this is the first reportof an asthmaattacksecondary to alendronate. Ac-
cording to the Naranjoprobability scale, alendronate was the probable
causeof the asthmaattackin thiscase,'

Although no directcausalrelationship can be drawnfrom this report,
the association between the a1endronate use and the onsetof the respira-
torydistress suggests thatthe2 eventswerelinked.Although we believe
that the asthmaattacksweredue to alendronate, especiaIly given the re-
sultsof a rechallenge, we cannotignore the possibility that theexcipients
in the commercial form of the drug(Fosarnax, MerckSharp & Dohme)
wereresponsible for thisreaction.

In the literature, thereare several reportsaboutalendronate that show
a dose-dependent elevation of histidine decarboxylase activity in various
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tissues(eg, liver, lung, spleen), leading to an increasein histamine.5.6,7
These resultssuggesta potentialmechanism for exacerbation of an in-
flammatoryreaction like asthma, due to histamine release.' This may
haveplayeda role in our patient, but it is likelythat no singlefactorwas
solelyresponsible for thedevelopment of respiratory distress. Esophage-
al irritation can causestimulation of the vagalnerveat the inferior siteof
the esophagus,which can lead to bronchoconstriction. Bronchospasm
following bisphosphonate therapyhas also been reportedin adultswho
received pamidronatef

With increaseduse of alendronate, furtherreports may shed lighton
the incidence, clinical importance, and mechanism of this rare but seri-
ous adverse reaction. Cliniciansshould be aware that alendronatecan
causean attackin patients withasthma.

Ayse IsikMD
Resident in Internal Medicine
Department of Internal Medicine
FatihUniversity SchoolofMedicine
DilemSk.No:4/9Ayvali Mah
Etlik/ Ankara, Turkey
fax + 90-03/2-2213670
isik_ayse@yahoo.com

Ismail Urns MD
Associate Professor of Orthopedics
Department ofOnhopedics
FatihUniversity SchoolofMedicine

Mehtap Erkrnen UyarMD
Resident in Internal Medicine
Department ofInternal Medicine
FatihUniversity SchoolofMedicine

Feridun Karakurt MD
Associate Professor of Endocrinology
Department ofEndocrinology andMetabolism
FatihUniversity Schoolof Medicine

Osman KaftanMD
Professor
Department ofInternal Medicine
FatihUniversity Schoolof Medicine

Published Online,3 Mar2009,wwwiheannalscom
001 lO.l345/aph.lL552

REFERENCES

I. Product information. Fosamax (alendronate) datasheet. NewZealand:
Merck Sharp & Dohme Ltd.,October 17,2005. www.medsafe.govt.nz/
profslDatasheetlflFosamaxtab.htm

2. Phillips E, Knowles S, Weber E, ShearNH.Skinreactions associated
withbisphosphonates: a report of 3 cases andan approach to manage-
ment. J Allergy Clin ImmunoI2000;102:697-98.

3. Kontoleon P,Ilias I,Stavropoulos PG,Papapetrou PD.Urticaria after ad-
ministration ofalendronate. Acta Derm Venereol 2000;80:398.

4. Naranjo CA,Busto U,Sellers EM,etal.A method forestimating theprob-
ability ofadverse drug reactions. Clin Pharmacol Ther1981 ;30:239-45.

5. Endo Y, Nakamura M, Kikuchi T,et al.Aminoalkylbisphosphonates, po-
tentinhibitors of bone resorption, induce a prolonged stimulation of his-
tamine synthesis and increase macrophages, granulocytes, andosteo-
clasts invivo. CalcifTlssue Int 1993;52:248-54.

6. Funayama H,Mayanagi H,Takada H,Endo Y. Elevation of histidine de-
carboxylase activity in the mandible of miceby Prevotella intermedia
lipopolysaccharide and its augmentation by anaminobisphosphonate.
Arch Oral Bioi 2000;45:787-95.

7. Deng X,Zhiqian Y, Funayama H,et al.Mutual augmentation of the in-
duction of thehistamine-forming enzyme, histidine decarboxylase, be-
tween alendronate andimmune-stimulants (IL-l,TNF, andLPS), andits
prevention byclodronate. Toxicol Appl Pharmacol2006;213:64-73.

8. RollaG, BuccaC, Brussino L. Bisphosphonate-induced bronchocon-
striction inaspirin-sensitive asthma. Lancet 1994;343:426-7.

MaximizingHospital Pharmacy Resources with Pharmacy
Students

TOTHEEDITOR: The American Societyof HealthSystemPharmacists'
(ASHP)visionary statements are aimedat makingmedication use more
scientific,effective, and safe. One, in particular,states that pharmacists
"will significantly enhancepatients' health-related quality of lifeby ex-
ercisingleadership in improving boththe useof medications by individ-
ualsand theoverall process of medication use,"! Similarly, theAmerican
Collegeof Clinical Pharmacy (ACCP) recognizes pharmacists as leaders
in "initiating, fostering, anddisseminating pharmacotherapy innovations
that will optimizepatientcare outcomes,"? To achievetheseoutcomes,
the profession continues to expand to include prospectivemedication
management; however,this requiresadditional resources. Toovercome
suchobstacles, pharmacy students in advanced experiential rotations can
be incorporated intopharmacy clinical services. Wedescribe our experi-
ence withincorporating students intopharmacy clinical services.

Methods: Studentclinicalserviceresponsibilities were identifiedas
intravenous to oral conversion,compliance with JointCommission and
quality measures for acute myocardial infarction,congestiveheart fail-
ure, community-acquired pneumonia, venous thromboembolism pro-
phylaxis,stressulcer prophylaxis, glycemiccontrol,adversedrug reac-
tionreporting targeting anticoagulants andotherdrugclasses,and identi-
fying and reporting medicationerrors. Students were also required to
provideinservice education to the housestaffand participate in research
projects. A retrospective observational studywasthenconducted to eval-
uate thenumberand type of interventions madeby students.

Students wererequired to participate on patientroundsand have their
recommendations approvedby their faculty preceptorprior to making
and recording the interventions. Any interventions made without the ap-
provalof the faculty preceptoror outsideof the approved serviceswere
excluded.

Interventions were organizedinto 2 categories:centralizedservices
andpatient-specific services. Centralized servicesincluded inservice ed-
ucation, clinical research, drug information provided to the medical
team,and formulary management. Patient-specific servicesincluded ad-
versedrugreaction and medication errorreporting, pharmacokinetic and
laboratory monitoring, drugtherapymonitoring, collaborative drugman-
agement, renaldosing adjustment, and intravenous to oral conversion (Ap-
pendix I; available onlineat hwbooks.com\pdf\appendices\L583.pdf).

Results: Fifteenstudentswereassigned to the internalmedicine rota-
tion from August 2007 through May 2008; one studentdid not satisfy
the academicrequirementand thus was excluded.The total numberof
interventions was 208; II interventions wereexcludeddue to duplicate
or incomplete documentation of events. A total of 197 interventions
weremadeandcategorized intocentralized services (n = 35)andpatient-
specific services (n= 162)(Table I).

Discussion: The impactof clinical pharmacyservices hasbeenshown
to improve safety,quality, and efficiency of pharmaceutical care.Analy-
sis of data from 885 hospitalsinvolving2,836,991 patientsrevealedan
associationbetweenclinicalpharmacyservicesand decreasedhospital
mortality ratescompared withinstitutions without theseservices,' Sever-
al clinicalpharmacyserviceswere linkedto decreasedhospitalmortali-
ty; inserviceeducation (10,660fewer deaths;p = 0.037), adversedrug
reaction management (14,518 fewerdeaths; p =0.012),andparticipation
on medical rounds (11,093fewer deaths; p = 0.021). Clinical research
hasalsobeenshownto decrease hospital mortality rates;thiscouldbe at-
tributed to academic healthcarecentersoremployment of highlyeducat-
ed and trained pharmacists,'

Pharmacyis transforming itselffrom a product-focused to a patient-
focusedprofession/ Studentclinicalservicesand documentation of in-
terventionsare one way to introducethis concept to students in an at-

548 • TheAnnalsofPharmacotherapy • 2009 March. Volume 43 wwwsheannalscom


