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Adversedrug reactions ininternal medicine units at auniversity hospital:
A descriptive pilot study
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SUMMARY

I ntroduction: Adversedrugreactions(ADRs) areanimportant causeof morbidity and mortality among hospitalized
patients.

Objectives: Thisstudy wasdesignedtodescribethefrequency, severity, and causal ity of ADRsininternal medicineunits
atathird-level university hospital.

Materialsand methods: A descriptivestudy wasperformedatinternal medicineunits, by meansof astructuredformat,
review of clinical records, andinterview of hospitalized patients. TheNaranjoal gorithmwasappliedtopatient adverseevents
todefinecausality. Additionally, ADRswereclassified accordingtotheRawlinsand Thompsoncriteria.

Results: Onehundred patients (50 menand 50women) wereincludedinthestudy. Ninety nine(99) adverseeventswere
foundamongthepatients. TheNaranjoa gorithmwasappliedtoadverseevents, resultingintwenty nine(29) probableADRS,
twenty (20) possible ADRsand fifty (50) doubtful ADRs. Cardiovascular drugsand antibioticswerethemost frequent
therapeuticgroupsassociatedwith ADRs. Inaddition, two preventablemedi cationerrorswereidentified.

Conclusions: Frequency of ADRswassimilar tothenumber reportedin other studiesininternal medicineunits. Itis
necessary to systematizeeffortsof pharmacological surveillanceinhospital wards, toward anopportunedetectionand
preventionof ADRs.
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RESUMEN

I ntroduccion: Lasreaccionesadversasamedi camentos(RA M) sonunai mportantecausademorbilidady mortalidaden
pacienteshospitalizados.

Objetivos: Esteestudiosedisefid paradescribir lafrecuencia, severidady causalidaddelasRAM enlassalasdeMedicina
Internadeun hospital universitariodetercer nivel.

Materialesymétodos Serealizéunestudiodescriptivoenlassal asdehospitalizaciondeMedicinal nterna, conunformato
estructurado, revisidondehistoriaclinicay entrevistaal ospacientes. Paradefinir causalidad, seaplicdel algoritmodeNaranjo
aloseventosadversosdel osenfermos. Ademas, seclasificaronlasRAM deacuerdoconloscriteriosdeRawlinsy Thompson.

Resultados: Enel estudio seincluyeron 100 pacientes(50 hombresy 50 mujeres). Seinformaron 99 sucesos adversos,
conel agoritmodeNaranjoseclasificaroncomoRAM probables(n=29), RAM posibles(n=21) y RAM dudosos(n=49). Los
medi camentoscardiovascul aresy | osantibi 6ti cosfueronlosgruposterapéuti cosmésrel acionadoscon ef ectosadversos. Se
descubrierondoserroresdemedicaciénprevenibles.

Conclusiones: Lafrecuenciagueseencontrodeestasreaccionesadversas fuesimilar alaqueinformaronotrasinvesti-

1 Medical student, School of Medicine, Universidad del Valle, Cali, Colombia. e-mail: luis_carlos_lopez@hotmail.com
matcheo@hotmail.com jaerpico@yahoo.es

2 Director ProgramadeM edicina, Facultad deCienciasdelaSalud, Universidadicesi, Cali, Colombia.
e-mail: jorgehramirez31@yahoo.com

3 Assistant Professor, Department of Physiological Sciences, School of Medicine, Universidaddel Valle, Cali, Colombia.
e-mail: maopal acios@yahoo.com
Receivedfor publicationJune25,2007 Acceptedfor publicationJanuary 12th, 2010

© 2010 Universidad del Valle, Facultad de Salud Colomb Med. 2010; 41: 45-51



Colombia Médica

gaciones en servicios de Medicinalnterna. Es necesario
sistemati zar losesfuerzosdefarmaco-vigilanciahospita aria
parapreveniry evitar oportunamentelasRAM.

Palabrasclave: Farmacovigilancia; Reaccionesadversas
amedicamentos; Pacienteshospitalizados.

The World Health Organization (WHO) defines
adverse drug reactions (ADRs) as «any harmful or
undesired responseto amedication, occurring at doses
used for prophylaxis, diagnosis, and treatment in
humans»t. Inthe United States, ADRswere classified
between the fourth and sixth cause of death in 1994,
after cardiovascular disease, cancer, accidents, and
violence.

Thesignificantincreaseof medicationscommercidly
available in recent years has generated numerous
epidemiologica studiesamed a determining theseverity,
incidence, and direct and indirect costs of ADRs in
hospital and ambulatory settings. Inhospitalized patients
prevalence of ADRs has been reported ranging from
1.2%t045%, thebroad variability of prevalencereported
instudiesisdueprimarily tomethodol ogical differences
inthecollection of dataandintheuseof non-standardized
criteriato diagnose the presence of adverse effectsto
medications?“. Most research in detecting ADRs has
beenundertakeninthe USA and Europe, withinsufficient
dataon adverseeffectsinpopulationsinLatin American
nations.

Somestudiesin Latin Americahave been devel oped
toinvestigate ADRs. Recently, Tribifioet al., reported
anincidenceof 25.1% of adverseeffectsinhospitalized
patients in internal medicine wards at a third-level
hospital in Bogotd, finding that patients with ADRs
presented greater hospitalization stays that directly or
indirectly increased hospital costs’. In Brazil, acohort
study reported that 43% of hospitdlized patientsdisplayed
adverse reactions to at least one medication in third-
level internal medicine wards®. The high frequency of
ADRsininterna medicinewardsisduemainly because
patientsareusudly elderly, havemultiplechronicillnesses,
and are treated with more than two medications
(polypharmacy), placing themat higher risk of adverse
effectsand drug-drug and drug-ilInessinteractions™.

InColombiaandin other Latin American nations, the
prevalence, incidence, and mortality of ADRs in
hospitalized patientsisunknown, in part because of the
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lack of pharmacological surveillance studies and
insufficient reporting of adverse eventsto thelnstituto
Nacional de Vigilancia de Medicamentos y Alimen-
tos (INVIMA) [National Institute of Food and Drug
Surveillance]. Thisstudy wasconducted to describethe
incidenceandtheclinical characteristicsof the ADRsin
internal medicinehospital wardsat auniversity hospital.
Additionally, thegroupsof medicationsmost frequently
associated to ADRs were identified, aong with the
severity of theadversereactions, potentially preventable
adverse effects, and unfavorabl e drug-drug and drug-
illnessinteractions.

MATERIALS AND METHODS

Population of study. A descriptive study wasdone
at athird-leve university hospital locatedin Cali, Colom-
bia. The hospital has atotal of 698 beds, of which 59
correspond to the internal medicine hospitalization
service. The study randomly included patientsover 18
yearsof agefrom both sexes, admitted tothe serviceof
internal medicinewards during June, July, and August
2006. Patientswho did not present indicationsof ADRs
at admission were included, and who accepted
participatinginthestudy; excludingthosewhorevealed
communication difficulties, confused or disoriented
patientson neurol ogical examination, patientstransferred
fromother hospitalization services, and thosewhorefused
to participatein the study.

Based onthedataprior toadmissiontothewardfrom
the previous year (785 men and 824 women), the
averagemonthly admission (65.4and 68.6, respectively),
and the expected incidence of ADRs of 25%; asample
of 140 patients was calculated. At the end of three
months of data collection, 40 patients were excluded
because they presented at least one of the exclusion
criteria, resulting in a total study population of 100
patients, 50inthemaleward and 50inthefemaleward.

This project was approved by the Committee of
Human Ethics of the Faculty of Health at Universidad
dd Vale(act N°04 of 2006) and by the EthicsCommittee
at the University Hospital (24 May 2006).

Data collection. Data was gathered via a format
designed to detect ADRs. The form was filled out
through a semi-structured interview of the patient,
review of themedical history, and direct communication
with medical personnel rotating intheward. Theform
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included the following data: 1. Identification of the wasand the medical history were again reviewed, and
patient; 2. Current diagnosisand attimeof admissionto  anew interview wasgiventothepatient to determineby
the internal medicine ward; 3. Symptoms presented  consensusthe presenceor absenceof ADRs(Figurel).

during hospitalization, including date of onset; 4. The classification of adverse reactions was done
Laboratory exams; 5. Medications used before and according to the Rawlins and Thompson criteria in
during the hospitalization. categoriesA and B®. Thecategorizationisdoneaccording

Data analysis. The medications were catalogued totheseverity of theadversereaction, thepredictability
according to the Anatomical Therapeutic Chemical according to the action mechanism of the drug, the
(ATC) classification. The International Statistical relationshipwiththedose, theduration of thetreatment,
Classification of Diseases and Related Problems and the time transpired for the appearance of the
(ICD-10) was employed to classify diseases. The adverseeffect after administering the medication. The
symptoms, signs, and laboratory findingsobtainedfor ~ determination of the preventable adverse effects and
each patient wereevaluated withtheNaranjoalgorithm  theclassificationof theseverity wasfulfilledasprevioudy
to determinecausality betweenthedrugandtheadverse  described by Dormannet al.*1*2,
event presented®®. For definition purposes of adverse
drugreaction, only adverseeventsclassifiedasdefinite, RESULTS
probable, and possiblewere defined with respect tothe
administering of amedication. The Naranjo algorithm The study included 100 patients, of which 50 were
wasindependently performed by tworesearchers(JR, male and 50 were female with average age of 42.95
MP). Incasesof patientswhereaclassificationdifferent  years(IC95%=+ 13.41). Thehospital stay at theinternal
to ADRswas found by thetwo evaluators, theformat  medicinewardfor thesamplewas10.07 (1IC95% 7.2),
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Figure 1. Methodology for detection and classification of ADRs
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with an average of medicationsadministered of 7.77 (IC
95% + 2.9). The first five causes of hospitalization
correspondto cardiovascul ar disease (HTA, 25%; acute
coronary disease, 12%; and heart failure, 10%), chronic
renal insufficiency (16%), and AIDS(12%). Thegroups
of medications prescribed most were cardiovascular
drugs and analgesics. In the study, 99 adverse events
wereidentified related to medicationsin 45 patients (IC
95%, 35.1-54.9), corresponding to probable ADRs
(n=29), possible ADRs (n=21), and doubtful ADRs
(n=49), after applying the Naranjo algorithm. None of
theadverseeventswasclassified asdefinite. Additionaly,
doubtful ADRswere not considered adverse effectsto
medications. In five patients, two ADR events were
present simultaneously.

The cardiovascul ar medicationsareassociated with
the greatest number of adverse effects. Of these,
enalapril caused the greatest ADRs, consisting of dry
cough(n=9), coetaneousrash (n=1), and pharmacol ogical
interactionswith other cardiovascular medications(n=2),
followed by amlodipine (n=8), furosemide (n=6),
clindamycin (n=4), lovastatin (n=3), and ceftriaxone
(n=3). All ADRs associated with enalapril were
catalogued asslight. Other cardiovascul ar medications
related to ADRs were amlodipine and furosemide that
mainly caused pal pitations and orthostatic hypotension
(n=12). Additionally, the antilipemic lovastatin was
associated to myalgia in three patients. The second
group of medications most frequently linked to ADRs
wasantibiotics, primarily clindamycinand ceftriaxone,
both associated with diarrhea and coetaneous rash.

According to the classification by Rawlins and
Thompson, 92% of the ADRsfound inthe Ward were
classified astype A adverse effects (dose dependent,
predictable, common) and the remaining 8% were
classified as type B (dose independent, unpredictable,
uncommon). All thetype B adverseeffectsdescribedin
the ward corresponded to macul opapular rash related
with the administering of clindamycin (3 patients) and
ceftriaxone (1 patient).

Adverse reactions were also classified by systems
(Table 1). The system where the greatest number of
ADRswasthe gastrointestinal system, present in 36%
of all the cases, which consisted mainly of nauseaand
vomit (8 patients) secondary to the administering of
opioids, antineoplastics, and antibiotics. Five patients
presented diarrhea secondary to the use of antibiotics
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and in four patients constipation was associated to the
administering of opioids, tricyclic antidepressants, and
antacids. Joint administering of acetylsalicylicacid and
clopidogrel caused melenasin one patient.

Other systems commonly affected by ADRs were
thecardiovascular system (orthostatic hypotension and
pal pitationsby antihypertensives), therespiratory system
(cough secondary to IECAS), the skin (rash secondary
toantibioticsand |ECASs) and themucul oskel etal system
(myalgia secondary to Statins). Only two cases were
detected of adverse effects in the hydroelectrolitic
balance, bothrel ated to hypokal emiabecauseof diuretics.
In the central nervous system, the study detected one
case of sedation related to the use of pregabalin. No
hematol ogic (anemia, thrombocytopemia, neutropenia),
hepatic (hepatoxicity), or renal (nephrotoxicity) adverse
effects were detected secondary to the use of
medicationsin the ward.

Thirteen adversereactionswereidentified related to
the simultaneous use of two or more medications. Six
patientspresented orthostati chypotensionandpd pitations
caused by the combination of antihypertensive
medications; primarily the simultaneous use of
vasodilatorsand diuretics. Infour patients, diarrheawas
related to thesimultaneoususe of two antibiotics. Inone
asthmatic patient with cardiac insufficiency, the study
detected hypokal emiasecondary to theadministering of
furosemide and ?2 agonists, which was diagnosed and
treated opportunely. The rest of the adverse effects
related to drug interactions are described in Table 2.

A casewasidentifiedwitherrorsintheadministration
of the medication, corresponding to the irregular
administering of clonidine, without presenting significant
variationsin blood pressure and one case of medication
combinationrequiring closemonitoring, which consisted
in the concomitant use of genfibrozil with lovastatin
without evidencing myalgia or other signs that would
indicate the presence of rhabdomyolysisin this patient.

DISCUSSION

In the current study, a descriptive analysis was
performed of theadversereactionsto medicationsat an
internal medicine service. In gathering the data, we
were aware that the medical history could have
incomplete information; hence, the medications
prescribedto each patient (presentation, dose, and route
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Tablel
Shows frequency, type of adverse effect and the medications associated with ADRs
accordingtothesysteminvolved

System Total N° Type of adverse effect Medications responsible for ATC classification
of ADRs (number of cases)
Gastrointestinal 18 Diarrhea Third generation cephalosporins (1)
Druginteraction (4)
Nausea and vomit Opioids (3)
Triazole derivatives (1)
Sulfonamides and trimethoprim (2)
Antineoplasics and inmunomodulators (2)
Constipation Tricyclic antidepressants (1)
Druginteraction (1)
Bile acid sequestrants (1)
Antacids (1)
Melenas Druginteraction (1)
Respiratory 9 Cough ECA inhibitors (9)
Cardiovascular 12 Orthostatic hypotension ~ Calcium antagonists (5)
and palpitations Osmotic diuretics (1)
Druginteraction (6)
Skinand mucous 5 Maculo papular rash Lincosamides(3)
membranes Ceftriaxone (1)
ECA inhibitors (1)
Skeletal muscle 3 Myalgia HMG-CoA reductase inhibitors
Renal and hydro- 2 Hypokalemia Osmotic diuretics (1)
electrolitic balance Drug Interaction (1)
Central nervous 1 Sedation Antiepileptics (1)

system

of administration) were confirmed by the format of
medication administration used by nursing personnel
and by the physiciansresponsiblefor theward. Inspite
of the limitation in collecting data through the medica
history, previousstudiesof pharmacological surveillance
have described ahigh correl ation between medications
administered to patients and those registered in the
medical history®.

Active pharmacologica surveillance in hospita
settings presents multiple advantages with respect to
programs of voluntary notification of adverse effects.
Thestrategy for detecting adverseeffectsappliedinthis
study permits obtaining complete information of the
patient’ sillnessand thedrugsadministered. Additionaly,

this methodol ogy permits checking the veracity of the
data related to the administration of the medication
(dose, commercial presentation, routeof administration,
dateof prescription) indispensibleindeterminingif there
isorisn’'t causality of an adverseeffect. Thissystem of
pharmacological surveillance is low cost and can be
eadily appliedinhospitalization servicesinLatin American
nationstoincreasethe preventionand early detection of
adverse effectsin hospitalized patients'®.

Thisstudy did not detect serious adverse effectsin
patients hospitalized in theinternal medicineward; this
is only explained in part by some limitations of the
methodology. Inthefirst place, smplesizeisinsufficient
to detect serious adverse effects, given that it was
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Table2
Description of the pharmacological interactions detected inthewards

Adverse effect Frequency Medications responsible for the pharmacological interaction
Orthostatic hypotension
and palpitations 6 Amitriptiline + Furosemide + Hydrochlorotiazide
Minoxidil + Enalapril + Clonidine + Losartan + Amlodipine
Furosemide + Spinorolactone
Furosemide + Amlodipine
Isosorbide dinitrate +Enalapril + Furosemide
Amlodipine + Terbutaline + Furosemide
Diarrhea 4 Piperacillin-Tazobactam + Amikacin
Ceftriaxone + Claritromicin
Cefepime + Clindamycin
Claritromicin + Piperacilin-Tazobactam
Hypokalemia 1 Salbutamol + Furosemide
Melenas 1 Acetylsalicylic acid + Clopidogrel
Constipation 1 Amitriptyline + Tramadol

calculated based on a 25% frequency of al types of
ADRsand not based on thefrequency estimated of 1to
2% of serious ADRs. Inthe second place, the study did
not conduct follow up of the patients, which could
diminish detecting infrequent ADRSs.

Cough secondary totheuseof enal april wasthemost
common adverse effect related to an individual drug.
This can be explained because cough occursin 20 to
30% of the individuals who consume Inhibitors of
Angiotensin Converting Enzyme (IACEs), and 29% of
the patients in the ward were being treated with
enalapril*>*, The high frequency of orthostatic
hypotension associated to the use of antihypertensives
may be due to the characteristics of the patientsin the
ward, where the most frequent diagnoses are
cardiovascular diseases like hypertension, cardiac
insufficiency, and acutemyocardial infarction.

It is necessary to conduct studies with a greater
number of patientsto determine preventableriskswith
theuseof medicationsininterna medicinehospitaization
services, since the current study found two situations
that are potentially related with adverse reactions, that
if they wereto occur they could beclassified asserious
or severe. Theseeffortsshould beframeworked within
an ordered program of pharmacological surveillance,
which should beorganized foremost in compliancewith
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Decree 2200 of 2005 from the Ministry of Social
Protection and from the responsibility of this being a
teaching institution, which bringschallengesaswell as
advantagesinitsintroduction.
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