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Abstract Background: Drug use increases with advancing age, and in older patients it is
associated with an increase in adverse drug reactions (ADRs). ADRs are a
primary cause of morbidity and mortality worldwide.

Objectives: To evaluate the prevalence, clinical characteristics and avoidability
of ADR-related hospital admissions in elderly patients.

Methods: From November 2004 to December 2005, all patients aged =65 years
consecutively admitted to the Geriatric Unit of the Casa Sollievo della Sofferenza
Hospital, San Giovanni Rotondo in Italy, were evaluated for enrolment in the
study. ADRs were defined according to the WHO Adverse Reaction Terminology
system. Drugs were classified according to Anatomical Therapeutic Chemical
classification system. The Naranjo algorithm was used to evaluate the relationship
between drug use and the ADR (definite, probable, possible or doubtful) and
Hallas criteria were used to evaluate the avoidability of the ADR (definitely
avoidable, possibly avoidable or unavoidable). All cases of a suspected ADR were
discussed by a team trained in drug safety, including three geriatricians, one
clinical pharmacologist and one pharmacist. Only cases of an ADR with an
agreement >80% were included.

Results: Of the 1756 patients observed, 102 (5.8%, 42 males, 60 females, mean
age 76.5 = 7.4 years, range 65-93 years) showed certain (6.8%) or probable
(91.2%) ADR-related hospitalization. Gastrointestinal disorders (48 patients,
47.1%); platelet, bleeding and clotting disorders (20 patients, 19.6%); and cardio-
vascular disorders (13 patients, 12.7%) were the most frequent ADRs. NSAIDs
(23.5%), oral anticoagulants (20.6%), low-dose aspirin (acetylsalicylic acid)
[13.7%] and digoxin (12.7%) were the drugs most frequently involved in ADRs.
Of the ADRs, 45.1% were defined as definitely avoidable, 31.4% as possibly
avoidable, 18.6% as unavoidable and 4.9% as unclassifiable. Of 78 patients with
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definitely or possibly avoidable ADRs, 17 patients (21.8%) had received an
inappropriate prescription, 29 patients (37.2%) had not received a prescription for
an effective gastroprotective drug concomitantly with NSAID or low-dose aspirin
treatment and 32 patients (41%) were not monitored during drug treatment.
Conclusion: In the elderly, almost 6% of hospitalizations are ADR related. Most
of these ADRs are potentially avoidable. Strategies that reduce inappropriate
prescriptions and monitoring errors, as well as improving active prevention of
ADRs, are needed in elderly subjects.

Background

It is well known that the prevalence of drug use
increases with advancing age. Studies have demon-
strated that elderly outpatients!!! and hospitalized
patients®?! take many medications and that this high
rate of drug consumption is associated in older pa-
tients with an increase in the number of adverse drug
reactions (ADRs).’] Retrospective studies have
demonstrated that ADRs increase the risk of hospital
admissions!*’ and are important causes of morbidi-
ty and mortality.[%”1 A prospective, multicentred
study carried out on 18 820 patients admitted to two
hospitals in the UK reported that ADRs imposed a
heavy financial burden on the National Health Ser-
vice, mainly as a result of high morbidity and mor-
tality rates.!® Other data collected from populations
living at home indicate that between 13% and 27.6%
of ADRs are avoidable,”™!'?l whereas in nursing
homes up to 51% of all ADRs may be preventa-
ble."! It has been reported that inappropriate drug
prescriptions and medication errors may be respon-
sible for 3-9% of hospital admissions and that pre-
ventable ADRs may occur in up to 4% of patients
during their hospital stay.l'”! Because ADRs are a
clinically important problem in geriatric patients,
prospective studies on their prevalence, clinical
characteristics and avoidability carried out specifi-
cally in elderly hospitalized patients would be useful
in developing preventive strategies.

The aim of this study was to evaluate in an
elderly population of southern Italy: (i) the preva-
lence of ADR-related hospital admissions; (ii) the
drugs involved; (iii) the clinical characteristics; and
(iv) the potential avoidability of the ADR.

© 2008 Adis Data Information BV. All rights reserved.

Methods

Study Population

The study was conducted according to the Decla-
ration of Helsinki and the guidelines for Good Clin-
ical Practice, and was approved by local ethics com-
mittees (N.3877/DS/2004). Written informed con-
sent was obtained from the patients or relatives of
critically ill patients prior to participation in the
study.

All patients aged 265 years who were consecu-
tively admitted to the Geriatric Unit of Casa Sol-
lievo della Sofferenza Hospital in San Giovanni
Rotondo in Italy from 1 November 2004 to 31
December 2005 were evaluated to determine wheth-
er hospital admission could be related to an ADR. In
all patients, demographic and clinical data were
collected by a structured interview and clinical visits
including standard laboratory and instrumental tests.
In all patients, a Comprehensive Geriatric Assess-
ment (CGA)!"®! was performed using activities of
daily living (ADL), instrumental activities of daily
living (IADL), the Short Portable Mental Status
Questionnaire (SPMSQ), the Cumulative Illness
Rating Scale (CIRS), the Mini Nutritional Assess-
ment (MNA) and social aspects. Moreover, marital
status, cohabitation status and education level were
recorded.

Drug Use

Medication use was defined according to the
Anatomical Therapeutic Chemical (ATC) classifica-
tion system.!'¥ The number and doses of drugs taken
by the patients were collected by a structured inter-
view with patients and/or their relatives and/or their
caregivers at admission. When the drug history was
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unclear, further data were collected from the pa-
tients’ general practitioners’ medical records.
Patients were defined as drug users if they took
medication from any of the drug classes included in
the ATC classification at the time of admission.

Definition of Adverse Drug Reaction (ADR)

The definition of an ADR used was that of Ed-
wards and Aronson,!'3 i.e. “an appreciably harmful
or unpleasant reaction, resulting from an interven-
tion related to the use of a medicinal product, which
predicts hazard from future administration and war-
rants prevention or specific treatment, or alteration
of the dosage regimen, or withdrawal of the prod-
uct”. Severe ADRs were defined as ADRs asso-
ciated with life-threatening and/or prolonged hospi-
talization and the cause of hospitalization or deter-
mining factors for permanent or significant
sequelae.[!!

Patients were categorized as having an ADR if
the cause of admission was defined according to the
WHO Adverse Reaction Terminology (WHO-ART)
system,!'% i.e. if there was a temporal relationship
between the start of drug therapy and symptomatol-
ogy, and if, after appropriate investigations, other
causes that could explain the symptoms were ex-
cluded. This definition excludes therapeutic failures,
intentional and accidental poisoning (i.e. overdose)
and drug abuse. Accordingly, patients with a sus-
pected ADR related to deliberate non-compliance or
intentional/unintentional overdose of drugs were ex-
cluded from the study. At admission to the geriatric
unit, all patients were initially evaluated by the ward
geriatricians. All patients categorized as having a
suspected ADR were further assessed by a team
trained in drug safety that included at least three of
the four geriatricians on the team (Marilisa Frances-
chi, Carlo Scarcelli, Valeria Niro, Alberto Pilotto),
one clinical pharmacologist (Giovanni Pepe) and
one pharmacist (Anna Maria Colusso); only cases
with a consensus agreement >80% were considered
to be ADR cases and were included in the study. In
order to assess possible states of digitalis poisoning
or bleeding, we considered clinical signs and symp-
toms, as well as laboratory results and instrumental
analyses. When a patient was categorized as having
an ADR, this was officially filed with the Italian
Ministry of Health. Drug-drug interactions were
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evaluated according to the Thomson

MICROMEDEZX Healthcare Series.['”!

Assessment of Causality of the ADR

Assessment of causality of the ADR was per-
formed in all cases using the scoring system derived
from the Naranjo algorithm.l'®1 ADRs were classi-
fied as ‘definite’ (score from 9 to 12), ‘probable’
(score from 5 to 8), ‘possible’ (score from 1 to 4) or
‘doubtful’ (score from O to —2).I'81 A “definite’ reac-
tion was one that: (i) followed a reasonable temporal
sequence after drug consumption or one in which a
toxic drug level had been established in body fluids
or tissues; (ii) followed a recognized response to the
suspected drug; and (iii) was confirmed by improve-
ment on withdrawal of the drug and reappearance
upon re-exposure. A ‘probable’ reaction was de-
fined when (i) it followed a reasonable temporal
sequence after drug assumption; (ii) it followed a
recognized response to the suspected drug; (iii) it
was confirmed by withdrawal but not by exposure to
the drug; and (iv) it could not be reasonably ex-
plained by the known characteristics of the patient’s
clinical state. A ‘possible’ reaction was defined
when (i) it followed a reasonable temporal sequence
after drug assumption; (ii) it followed a pattern
possibly definable as that related to the suspected
drug; and (iii) it could be explained by characteris-
tics of the patient’s disease. A reaction was defined
as ‘doubtful’ if it was likely to be related to factors
other than drug consumption.

Assessment of Avoidability of the ADR

Avoidability of the ADR was assessed using the
following definitions developed by Hallas et al.[!”!
and integrated by Gurwitz et al.,l'" as follows.

1. ‘Definitely avoidable’: the ADR was the result
of a drug treatment procedure inconsistent with cur-
rent knowledge of good medical practice, i.e. it
satisfied at least one of the following criteria:

o the patient had not taken a drug able to reduce or
prevent the symptoms according to the prescrip-
tive official procedure;

e it was known that the patient was allergic to the
drug that had caused the admission;

e the patient had a pathology or condition for
which the drug was contraindicated;

Drug Safety 2008; 31 (6)
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e the patient took a drug that was inappropriately
prescribed for the diagnosed disease;

e wrong drug/wrong therapeutic choice errors;
e wrong dose errors;

e prescription of drug associated with a well estab-
lished clinically important interaction.

2. ‘Possibly avoidable’: the prescription was not
erroneous but the drug event could have been avoid-
ed by an effort exceeding the obligatory demands of
current knowledge of good medical practice.

3. ‘Unavoidable’: the ADR could not have been
avoided by any reasonable measures.

4. ‘Unclassifiable’: information was contradicto-
ry or insufficient to determine the avoidability of the
event.

Comprehensive Geriatric Assessment

CGA was carried out and included assessment
instruments used widely in geriatric practice. Func-
tional status was evaluated by the ADL index,?"
which defines the level of dependence/indepen-
dence of six daily personal care activities, including
bathing, toileting, feeding, dressing, urine and bow-
el continence and transferring (in and out of bed or
chair). The IADL scale was also used,’?'! which
assesses independence in eight activities that are
more cognitively and physically demanding than
ADL, including managing finances, taking medica-
tions, using the telephone, shopping, using transpor-
tation, preparing meals, doing housework and wash-
ing. Cognitive status was assessed by the SPMSQ, a
ten-item questionnaire that assesses orientation,
memory, attention, calculation and language.?*! Co-
morbidity was examined using the CIRS,?! which
uses five-point ordinal scales (score 1-5) to estimate
the severity of pathology in each of 13 systems,
including cardiac, vascular, respiratory, eye-ear-
nose-throat, upper and lower gastrointestinal, hepat-
ic, renal, other genitourinary, musculo-skeletal and
skin, neurological, endocrine-metabolic and psychi-
atric. Based on the ratings, the two following scores
are derived: (i) the CIRS Comorbidity Index (CIRS-
CI) score, which reflects the number of concomitant
diseases and is derived from the total number of
categories in which moderate or severe levels
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(grades from 3 to 5) of disease are quoted (range
from O to 13); and (ii) the CIRS Severity Index
(CIRS-SI), which reflects the overall severity of
diseases and the average rating of 13 disease catego-
ries, excluding psychiatric behavioural problems
(range from 1 to 5). Nutritional status was explored
with the MNA,?* which includes information on (i)
anthropometric measures (body mass index
[bodyweight/height2], mid-arm circumference [cm],
calf circumference [cm] and weight loss); (ii) life-
style, medication and mobility; (iii) number of
meals, food and fluid intake and autonomy of feed-
ing; and (iv) self-perception of health and nutrition.
Social aspects include household composition,
home services and institutionalization.

Clinical Laboratory Test Data

Upon admission to the hospital, serum samples
were taken from patients treated with warfarin and/
or digoxin therapy to determine the levels of digoxin
and haemoglobin, and prothrombin time. The thera-
peutic range of digoxin was defined at 0.8-2.0 ng/
mL.I9 Prothrombin time was measured and ex-
pressed as an international normalized ratio (INR).
For patients with mechanical heart valve prostheses,
the target intensity (range) was an INR of 3.5
(3.0-4.0). The target intensities (range) for atrial
fibrillation and myocardial infarction were INRs of
2.5 (2.0-3.0) and 3.0 (2.5-3.5), respectively. Values
above this range were considered toxic.

Statistical Analysis

Statistical analysis was performed with the SPSS
(Chicago, IL, USA) software program for Windows
(version 13.1). Data were first analysed by descrip-
tive statistics. Quantitative data are shown as mean +
standard deviation. The Mann-Whitney U test was
used to compare males with females for the follow-
ing parameters: mean age, education level, ADL,
IADL, SPMSQ, CIRS-CI, MNA, number of drugs
and cohabitation status and for their respective pro-
portions, which were analysed by the z test. A p-
value <0.05 was considered statistically significant.
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Table I. Demographic and functional characteristics of elderly subjects with adverse drug reactions

Characteristic ADRs (n = 102) Males (n = 42) Females (n = 60) p-Value?
Age in years [mean + SD (range)] 77.2 £ 7.6 (60-93) 77.3 £ 7.6 (62-92) 77.2 + 7.6 (60-93) 0.932
Marital status [n (%)]
married 60 (59.8) 32 (76.2) 28 (48.3) 0.005
unmarried 14 (13.7) 6 (14.2) 8 (13.3) 0.871
widower/widow 28 (27.5) 4 (9.5) 24 (40.0) 0.002
Education level, years (mean + SD) 4.9 + 3.6 5.6 £ 4.7 44+25 0.204
ADL (mean score + SD) 45+22 47 +22 43+22 0.301
disability (%) 40.4 31.6 46.4 0.111
IADL (mean score £ SD) 46 +32 46+29 45+3.4 0.936
disability (%) 65.6 68.4 65.6 0.401
SPMSQ (mean score * SD) 21+28 2.0+ 31 22126 0.873
cognitive deficit (%) 15.9 14.3 17.0 0.495
MNA (mean score + SD) 225+43 21.7+46 23.1+£4.0 0.518
good nutritional status (%) 46.4 40.0 51.0 0.371
at risk of malnutrition (%) 471 50.3 44.7 0.722
poor nutritional status (%) 6.5 9.7 4.3 0.497
Cohabitation status
living in family (%) 68.0 80.5 59.3 0.041
institutionalized (%) 5.0 8.5 0.140
living alone (%) 27.0 19.5 32.2 0.232
CIRS-CI (mean score + SD) 29+13 3.1+£13 28+13 0.285
<2 diseases (%) 38.9 31.4 43.6 0.299
>3 diseases (%) 61.1 68.6 56.4 0.299
Drugs (mean number + SD) 54+25 51+28 5.6+22 0.461
<8 drugs (%) 26.1 35.0 211 0.183
4-6 drugs (%) 43.3 40.0 45.6 0.628
>7 drugs (%) 29.9 25.0 33.3 0.496
Length of stay, days (mean £ SD) 9.11 £ 7.2 8.6 £4.7 9.4 £86 0.586

a p-Values refer to difference between men and women.

ADL = activities of daily living; ADRs = adverse drug reactions; CIRS-ClI = Cumulative lliness Rating Scale — Comorbidity Index;
IADL = instrumental activities of daily living; MNA = Mini Nutritional Assessment; SPMSQ = Short Portable Mental Status Questionnaire.

Results

Prevalence of ADRs as a Cause of
Hospital Admission

Of the 1756 patients admitted to the geriatric unit
during the study period, 105 subjects were identified
as suspected ADR cases. Three cases of suspected
ADR were excluded from the study because the
team considered them to be doubtful cases with an
agreement <80%. Thus, the final evaluation includ-
ed 102 patients with an ADR (5.8% of the total
hospital admissions): 42 males and 60 females, with
a mean age of 76.5 + 7.4 years and a range from 65
to 93 years. Seven patients had a definite ADR
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(6.8%), 93 patients had a probable ADR (91.2%)
and two patients (2.0%) had a possible ADR as a
cause of admission to the hospital. According to the
Italian Ministry of Health, all ADRs that were the
cause of hospital admission were defined as severe.
In three (2.9%) of 102 patients, the ADR was judged
to be life threatening (all three patients had a
haemorrhage). At discharge from the hospital, 66
patients (64.7% of the ADRs) had a complete reso-
Iution of the ADR, and 36 patients (35.3%) had a
clinical improvement.

Functional Characteristics of Patients

Table I shows demographic and functional char-
acteristics of patients included in the study accord-

Drug Safety 2008; 31 (6)
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Table IIl. Main demographic and functional characteristics of the elderly subjects experiencing an adverse drug reaction associated with the

most common drugs

Characteristic NSAIDs (n = 24)

Low-dose aspirin (n = 14) Warfarin (n = 21)

Digoxin (n = 13)

Sex (no. male/female) 11/13 4/10

10/11 5/8

Age (y) [mean + SD (range)] 75.0 £ 6.6 (65-88) 77.8 £ 8.1 (65-91) 76.1 £ 8.2 (65-88) 84.8 + 4.3 (77-93)
Education level (y) [mean + SD] 59+49 35+23 6.1 4.1 3.8+20
ADL (mean score + SD) 5019 4620 3.6+28 3.8x24
disability (%) 17.4 30.8 45.0 41.7
IALL (mean score + SD) 6.2+28 48+33 36+28 19+1.9
disability (%) 31.6 53.8 65.0 91.7
SPMSQ (mean score + SD) 1.7+24 20+28 1.7+£20 43+48
cognitive deficit (%) 9.1 7.7 15.8 50.0
Cohabitation status of living alone (%) 16.7 21.4 47.6 30.8
MNA (mean score + SD) 242+43 21.4+8.0 21.1+38 19.3+4.5
poor nutritional status (%) 36.8 33.3 68.4 90.9
CIRS-CI (mean score + SD) 25+ 141 3.1+12 35+16 35+15
Total number of drugs (mean + SD) 4.7 £2.2 45+26 6.9+24 6.0+25
Renal failure [n (%)] 3 (12.5) 2 (14.3) 3 (14.3) 6 (46.1)

ADL = activities of daily living; CIRS-Cl = Cumulative lliness Rating Scale — Comorbidity Index; IADL = instrumental activities of daily living;
MNA = Mini Nutritional Assessment; SPMSQ = Short Portable Mental Status Questionnaire.

ing to sex. Patients with ADRs frequently presented
multiple dysfunctions in the ADL (40.4%) or IADL
(65.6%), whereas 15.9% of patients had cognitive
impairment. More than 53.6% of the patients were at
risk of malnutrition or were malnourished and about
27% were living alone. Many of the subjects with
ADRs (61.1%) had more than three concomitant
pathologies and around 30% were taking more than
seven drugs concomitantly. No statistically signif-
icant difference between males and females was
found in all the above parameters of the CGA.

Table II illustrates the demographic and function-
al characteristics of patients divided according to the
drugs most frequently involved in the ADR. Patients
with ADRs related to the use of NSAIDs had a mean
age of 75.0 = 6.6 years, showed a prevalence of
ADL and IADL disability of 17.4% and 31.6%,
respectively, had a mean co-morbidity index of 2.5
+ 1.1 and were malnourished in >36% of cases.
Patients with ADRs related to the use of aspirin
(acetylsalicylic acid) had a mean age of 77.8 & 8.1
years, showed a prevalence of ADL and IADL disa-
bility of 30.8% and 53.8%, respectively, had a mean
co-morbidity index of 3.1 + 1.2 and were malnour-
ished in 33.3% of patients. Patients with a warfarin-
related ADR showed an ADL and IADL dysfunc-
tion in 45% and 65%, respectively, 68.4% of them
were malnourished and 47.6% lived alone. They
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also took a high number of drugs (mean = 6.9 +2.4).
Patients with a digoxin-related ADR had a mean age
of 84.8 £4.3 years, with a low educational level (3.8
+ 2.0 years), a high frequency of cognitive impair-
ment (50%) and functional impairments in the ADL
(41.7%) and TADL (91.7%). Moreover, 46.1% of
these patients were affected by chronic renal failure.

Clinical Features of ADRs and Drugs
Involved in the ADRs

Table III shows the clinical characteristics of the
ADRs. The most frequent ADRs were gastrointesti-
nal disorders (48 patients, 47.1%); platelet, bleeding
and clotting disorders (20 patients, 19.6%); and
cardiovascular disorders (13 patients, 12.7%). The
drugs most frequently involved as causes of ADRs
were NSAIDs (23.5%), warfarin (20.6%), low-dose
aspirin  (13.7%), digoxin (12.7%), amiodarone
(3.9%), ACE inhibitors (3.9%), analgesics (2.9%)
and antibiotics (2.9%). All others were responsible
for <5% of the total ADRs. The ADR-related gastro-
intestinal disorders were mainly the result of the use
of NSAIDs, low-dose aspirin, warfarin and dexa-
methasone. Bleeding was the most common gastro-
intestinal ADR, having occurred in 16 (15.7%) pa-
tients. Peptic ulcer and erosive gastritis occurred in
10.8% and 9.8% of patients, respectively, and were
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Table lll. Type of adverse drug reactions (ADRs) according to WHO Adverse Reaction Terminology classification

Type of ADR n (%) Individual drugs (number of patients affected)
Skin and appendages disorders 5 (4.9)
urticaria Paracetamol (acetaminophen) and codeine (1), paracetamol (1),
amoxicillin (1), cotrimoxazole (trimethoprim-sulfamethoxazole) (1),
pipemidic acid (1)
Cardiovascular disorders, heart rate and rhythm 13 (12.7)
disorders
hypertension NSAIDs (1)2
heart failure Digoxin (1)
syncope Losartan (1), amlodipine (1), losartan and hydrochlorothiazide (2),
ramipril and metoprolol (1), valsartan and hydrochlorothiazide (1),
captopril/hydrochlorothiazide and amiodarone (1), magnesium sulphate
(1).
bradycardia Bisoprolol (1), digoxin (1), donepezil (1)
Platelet, bleeding and clotting disorders 20 (19.6)
haematuria Warfarin (3)
subcutaneous haematoma Warfarin (9)
gingival bleeding Warfarin (1)
cerebral haemorrhage Warfarin (1)
varix bleeding Warfarin (1)
high INR Warfarin (5)
Gastrointestinal system disorders 48 (47.1)
gastrointestinal bleeding NSAIDs (9)?, low-dose aspirin (5), warfarin (1), dexamethasone (1)
peptic ulcer NSAIDs (9)?, low-dose aspirin (2)
gastritis NSAIDs (3)3, low-dose aspirin (6), ticlopidine and low-dose aspirin (1)
nausea/vomiting/anorexia Digoxin (10)
mouth dryness Levodopa-carbidopa (1)
Liver and biliary system disorders 2 (2.0
hepatitis NSAID (1)
elevations in LFTs (i.e. ALT, AST) Pravastatin (1)
Metabolic disorders 5(4.9)
hypoglycaemia Insulins (1), metformin and glibenclamide (1)
gout Perindopril and indapamide (1)
gynaecomastia, electrolyte disturbances Furosemide and spironolactone (1)
water intoxication Pramipexole and estradiol (1)
Endocrine disorders 4 (2.9)
hypothyroidism Amiodarone (4)
Red blood cell and white cell disorders 2 (2.0
pancytopenia Mercaptopurine and busulfan (1)
porphyria Paracetamol and NSAID (1)2
CNS, PNS and psychiatric disorders 3(2.9)

delirium
tremors/asthenia

Digoxin (1), quetiapine (1)
Mercaptopurine and cisplatin (1)

a Individual NSAIDs: diclofenac (5), nimesulide (1), ketorolac (2), ketoprofen (1), aceclofenac (1), ibuprofen and paracetamol (1),
diclofenac and corticosteroid (3), nimesulide and piroxicam and corticosteroid (1), nimesulid and celecoxib and aspirin (1),
nimesulide and ketorolac (1), nimesulide and diclofenac (1), ketoprofen and etoricoxib (1), ketoprofen and diclofenac (1), ketoprofen
and lysine acetylsalicylate (1), celecoxib and low-dose aspirin (2).

CNS = central nervous system; INR = international normalized ratio; LFTs = liver function tests; PNS = peripheral nervous system.
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the result of the use of an NSAID and/or low-dose
aspirin. Digoxin was responsible for gastrointestinal
symptoms such as nausea and vomiting in 9.8% of
patients. Warfarin was the cause of 19.6% of ADRs,
leading to subcutaneous haematomas (nine pa-
tients), haematuria (three patients), other haemor-
rhagic lesions (cerebral, gingival or varix rupture)
(three patients) and high INR values without bleed-
ing (five patients). Cardiovascular disorders oc-
curred in 12.7% of all ADRs and were associated
mainly with anti-hypertensive drugs, i.e. agents act-
ing on the renin-angiotensin system (ACE inhibitors
and angiotensin II antagonists), diuretics or B-block-
ing agents.

Drug-Drug Interactions and Assessment of
Avoidability of ADRs

Table IV includes the drug-drug interactions and
their potential importance in inducing ADRs. Alto-
gether, 33 of 102 ADRs (32.3%) showed a potential-
ly relevant drug-drug interaction. In particular, 13 of
21 patients with a warfarin-related ADR (61.9%),
six of 24 patients with an NSAID-related ADR
(25%) and all 13 patients with a digoxin-related
ADR (100%) had a drug-drug interaction that was
potentially important.

According to Hallas et al.'"’ and Gurwitz et al.['”!
criteria, 45.1% of ADRs were defined as definitely
avoidable, 31.4% as possibly avoidable, 18.6% as
unavoidable and 4.9% as unclassifiable (figure 1).
Of 78 patients with definitely avoidable or possibly
avoidable ADRs, 17 patients (21.8%) had received
an inappropriate prescription (disease or condition
for which the drug was contraindicated, or prescrip-
tion of a drug not indicated for the diagnosed dis-
ease), 29 patients (37.2%) had not received a pre-
scription for an effective gastroprotective drug con-
comitantly with NSAID or low-dose aspirin
treatment and 32 patients (41%) were not monitored
during treatment (table V).

Evaluating the relationship between avoidability
of the ADR and a potentially important drug-drug
interaction, seven patients with NSAID/low-dose
aspirin and one patient with a digoxin-related defi-
nitely avoidable ADR (as a result of inappropriate
prescription and/or no use of a prevention therapy)
had a drug-drug interaction; moreover, 12 patients
with a digoxin-related ADR and all 13 patients with
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a warfarin-related possibly avoidable ADR (as a
result of inadequate monitoring) had a drug-drug
interaction.

Discussion

We have undertaken a prospective analysis of
ADRSs as a cause of hospital admission in an elderly
Italian population. Our data show that 5.8% of all
admissions were related to ADRs. This finding is
very similar to the 6.5% of ADR-related hospitaliza-
tions reported in a recent prospective study carried
out in the UK, and is quite similar to the cumula-
tive percentage of 6.7% reported in a meta-analysis
of 39 prospective studies carried out in the US from
1966 to 1996.1251 None of these studies was per-
formed specifically in elderly patients. Higher rates
of ADR-related hospitalizations were reported in a
meta-analysis of observational studies.”®! Of 7553
hospitalizations of elderly patients, 1251 (16.6%)
were judged to be the result of an ADR-related
problem. In that meta-analysis, larger studies found
a lower prevalence of ADR-related hospitalizations,
whereas smaller studies found a higher prevalence.
A recent study carried out in elderly patients from
Brazil®®"! reported an 11.2% prevalence of ADR-
related hospitalizations. Differences in definitions
of ADR, data collection methods and target popula-
tions may account for these discrepancies. Indeed,
most of the studies included in the meta-analyses
were >20 years old, and it is disappointing that the
rates of ADR-related hospital admissions have not
decreased over this time.

In agreement with previous studies,!>>28!
NSAIDs were identified as the cause of ADRs in
23.5% of all cases. The widespread use of these
drugs for the treatment of osteoarticular diseases
that are highly prevalent in old age probably ac-
counts for this ADR rate. In this study, patients with
an NSAID-related ADR had a mean age of 75 years,
a low prevalence of disability (ADL = 17.4%, IADL
= 31.6%), co-morbidity (2.5 + 1.1) and poor nutri-
tional status (36.8%), whereas a great number
(83.3%) of patients were living within the family.
Conversely, their far from adequate level of effec-
tive gastroprotection (20.8% of patients) was a dis-
turbing finding and confirmed a recent Italian study
that reported effective gastroprotective cover with
NSAID use for only 13% of patients.”®! Two recent
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Table IV. Drug-drug interactions

Drug Interacting drug(s) Potential No. of
importance® subjects
(n=33)
Warfarin Amiodarone Moderate 1
PPIs Moderate 1
Atenolol Moderate 2
Allopurinol Moderate 3
Atenolol and PPls Moderate 1
Amiodarone and Moderate 1
allopurinol
Amiodarone and PPls Moderate 3
Amiodarone and Moderate/ 1
NSAIDs major
NSAIDs SSRls Moderate 1
Aspirin Major 3
Calcium channel Minor
antagonists
Digoxin Furosemide Moderate 3
Hydrochlorothiazide Moderate 1
Furosemide and Moderate/ 6
potassium-sparing minor
diuretics
Verapamil Moderate 1
Amiodarone and Major 1
furosemide and
potassium-sparing
diuretics
Diltiazem Moderate 1
Aspirin Antiplatelets Major 1

a According to Thomson MICROMEDEX Healthcare Series.

PPIs = proton pump inhibitors; SSRIs = selective serotonin
reuptake inhibitors.

studies have demonstrated that treatment with pro-
ton-pump inhibitors reduces the risk of both uncom-
plicated peptic ulcer™! and upper gastrointestinal
bleeding®* in elderly acute or chronic users of aspi-
rin or NSAIDs. Because elderly patients are at
higher risk of NSAID-related ADRs, strategies need
to be implemented for the prevention of NSAID-
related gastrointestinal disorders in this population.

Warfarin was implicated in 20.6% of ADRs. Oral
anticoagulation in elderly patients is a dilemma.
Although many elderly patients have strict indica-
tions for treatment with coumarin derivatives, in-
creased bleeding risk with age is a matter of con-
cern.’?) The risk of bleeding increases with the
intensity of anticoagulation in a log-linear fashion,
and recently it has been shown that INR is positively
correlated with the risk of mortality.*3 In the pre-

© 2008 Adis Data Information BV. All rights reserved.

sent study, >60% of subjects with a warfarin-related
ADR were dysfunctional in one or more ADL or
IADL parameters, and >65% of patients were
malnourished. Moreover, almost 50% of patients
were living alone and taking a high number of drugs
(mean of six medications per person). Although
prescription of warfarin was judged to be appropri-
ate in most patients, monitoring of therapy was often
inadequate. On this point, several studies suggest
that improvements in primary care monitoring may
significantly reduce warfarin-related ADRs.3%3%
Recent studies report that nurse-led monitoring
clinics,®  computerized decision support sys-
tems,3*3] patient education and involvement3!
and/or patient self-management®’! may all help to
reduce the risk of ADRs.

Aspirin use was involved in 13.7% of ADRs.
Low-dose aspirin for antiplatelet therapy in the pre-
vention of cardiovascular or cerebrovascular disease
is associated with a higher risk of ADRs.*8 Anti-
platelet therapy with low-dose aspirin, i.e.
75-325 mg daily, reduces the risk of vascular-relat-
ed death, non-fatal myocardial infarction and stroke
in patients with previous myocardial infarction, un-
stable angina, non-haemorrhagic stroke or a tran-
sient ischaemic attack.?*#%1 However, the use of
low-dose aspirin is significantly associated with an
increase in peptic ulcer and its complications, i.e.
bleeding, particularly in elderly patients.[*!#2! In the
present study, five patients treated with low-dose
aspirin had gastric bleeding, whereas two and six
patients had peptic ulcer and erosive gastritis, re-
spectively. The inadequate use of gastroprotective
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Fig. 1. Assessment of avoidability (Hallas criteria) of adverse drug
reactions (ADRs).
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Table V. Assessment of avoidability according to the criteria of Hallas et al.l'®! and Gurwitz et al.l'%

Drugs

Definitely avoidable ADRs (46 patients)

Possibly avoidable ADR

inappropriate prescription

(17 patients)

no drug prescribed to
prevent symptoms
(29 patients)

inadequate monitoring
(32 patients)

NSAID/low-dose aspirin 5 (29.4%)
Warfarin 3 (17.6%)
Digoxin 1 (5.9%)
Antidiabetic drugs

Amiodarone 1 (5.9%)
Antihypertensive drugs 4 (23.5%)
Neurological drugs 3 (17.6%)

29 (100%)

ADR = adverse drug reaction.

drugs in these patients may be the cause of the
elevated frequency of these ADRs. Indeed, several
studies have demonstrated that concomitant therapy
with gastroprotective drugs reduces the risk of up-

per gastrointestinal bleeding in elderly pa-
tients.[303143.44]

The issue of digoxin and digitalis toxicity was
explored in 21 studies included in a systematic re-
view, and digoxin overdose appeared to be the
second leading cause of ADRs in five studies.[*! In
the present study, 12.7% of ADRs were digoxin
related. Patients with digoxin intoxication were old-
er (mean age of 84.8 + 4.3 years) and had a lower
educational level. They were more disabled both
functionally and cognitively and 90% of them were
malnourished. Moreover, 46.1% of these patients
were affected by chronic renal failure. It is evident
that digoxin continues to be a drug that is difficult to
manage and that its monitoring is necessary, partic-
ularly in elderly patients who are at high risk of
decreased renal function. 9 Moreover, drug interac-
tions, such as furosemide with digoxin, are frequent,
and an advanced age >80 years is an independent
risk factor for digoxin intoxication.”! Indeed, moni-
toring of digoxin serum levels is still relatively
uncommon in clinical practice. Unfortunately, in
this study, the frequency of serological monitoring
of digoxin was not evaluated.

In this study, a potentially important drug-drug
interaction was reported in 32.3% of patients with
ADR. This finding is in agreement with previous
studies that evaluated the ADR prevalence in elderly
hospitalized patients.[?”#8] The most frequent inter-
actions were observed in patients who had digoxin-

© 2008 Adis Data Information BV. All rights reserved.

or warfarin-related ADRs. On this point, it is impor-
tant to stress that all patients with a digoxin- or
warfarin-related possibly avoidable ADR as a result
of inadequate monitoring had a potentially impor-
tant drug-drug interaction. These data suggest that
drug-drug interaction may play a major role in in-
ducing a severe ADR and that a drug-drug inter-
action needs to be carefully evaluated, particularly
in elderly subjects who need polypharmacy.

Another remarkable point of this study is the high
rate of avoidable ADRs. Adopting the Hallas crite-
ria, our data indicate that >75% of ADRs were either
possibly (45.1%) or definitely avoidable (31.4%);
this finding is in agreement with data from recent
studies in the UKB#1 and US (63-67%). Analysis
and categorization by type of error and outcome
suggested that three high-priority preventable ADRs
accounted for 75% of all reports: (i) the lack of
effective gastroprotection when treated with NSAID
or low-dose aspirin was associated with gastrointes-
tinal bleeding, peptic ulcer and erosive gastritis (29
patients); (ii) insufficient monitoring and adjustment
of anti-coagulant dose according to laboratory test
values was associated with haemorrhagic events in
13 patients; and (iii) overdoses of digoxin were
associated with vomiting, nausea and cardiac disor-
ders (12 patients). Medical error, i.e. inappropriate
prescription of drugs, or failure to prescribe protec-
tive drugs, was the most frequent cause of definitely
avoidable ADRs.

Conclusion

In conclusion, ADRs, a significant cause of hos-
pital admissions, demand increased pharma-
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covigilance from all in the health services field.
More important, a considerable percentage of ADRs
are avoidable. Further studies aiming to evaluate the
usefulness of prevention strategies in specific sub-
groups of patients at high risk of ADRs need to be
implemented, particularly in the elderly population.
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