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Abstract

Obijective: To describe our pharmacovigilance program and to analyze
the reported adverse drug reactions.

Method: Observational longitudinal study conducted from 2008 to
2016. The Pharmacy Department leads the pharmacovigilance program
and performs prospective, refrospective, intensive, and spontaneous re-
porfing of inpatients and outpatients (emergencies, day hospital, exter-
nal consultations, and nursing homes). Each adverse drug reaction is
incorporated in the electronic health record of the patient along with
an alert.

Results: A fotal of 2,631 adverse drug reactions were reported in
2,436 patients. Of these patients, 52% were men with a mean age
of 63.3 [0-98] years. A total of 92.8% drug events were reported by
the pharmacists and 7.2% by doctors, nurses, and technicians. A total
of 63.7% were reported in inpatients, 19.2% in emergencies, 10.6%
in external consultations, ©.2% in the day hospital, and 0.3% in diag-
nostic radiology. There was an increase in adverse drug reactions de-
tected by prospective and intensive pharmacovigilance. Principal the-
rapeutic groups involved in adverse drug events were anfineoplastic
agents (21.3%), antibacterials (12.3%), anfithrombotics (7.7%), analge-
sics (6.7%), corticosteroids (5.2%), psycholeptics (5.2%), diuretics (4.9%),
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Resumen

Obijetivo: Describir un programa de farmacovigilancia llevado a cabo
por un servicio de farmacia y analizar las sospechas de reacciones ad-
versas a medicamentos recogidas.

Método: Estudio observacional, longitudinal, de nueve afios de dura-
cién (2008-2016). El programa de farmacovigilancia estd liderado por
el servicio de farmacia, que realiza farmacovigilancia prospectiva, refros-
pectiva, infensiva y voluntaria en el paciente hospitalizado y ambulatorio
(urgencias, hospital de dia, consultas externas y centros sociosanitarios).
Las reacciones adversas se incorporan en la historia clinica electronica
del paciente y se afiade una alerta que indica su presencio.
Resultados: Se recogieron 2.631 reacciones adversas a medicamen-
fos en 2.436 pacientes (52% varones) con una media [rango] de edad
de 63,3 [0-98] afios. El 92,8% de las reacciones fueron notificadas por
el farmacéutico y el 7,2% por médicos, enfermeria y técnicos. El 63,7%
se nofificaron en hospitalizacion, el 19,2% en urgencias, el 10,6% en
consultas externas, el 6,2% en hospital de dia y el 0,3% en radiologia. Se
observo un incremento de nofificacion por farmacovigilancia prospectiva
e intensiva. Los grupos terapéuticos mayoritariamente implicados fueron:
antineoplésicos (21,3%), antibacterianos (12,3%), antitrombéticos (7,7%),
analgésicos (6,7%), corticosteroides (5,2%), psicolépticos (5,2%), diuréti-
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antivirals (4.9%), antiinflammatories and antirheumatics (4.2%), and
immunosupressants (3.3%). Adverse drug reactions mainly affected the
skin and appendages (19.7%) and gastrointestinal fract (19.1%). Adverse
drug reactions were mild (38.7%), severe (30.8%), and moderate (30.5%).
In total, 60.9% of patients recovered from drug events and 31.7% were
in recovery. The most frequent response was treatment interruption in 65%
of cases and the patients received additional specific treatment in
56% of cases.

Conclusions: The incorporation of the pharmacovigilance program
within the daily routine of the hospital pharmacist provides added value to
the safety and pharmacotherapy of the patient.

Introduction

Medicines must be efficacious, safe, and of sufficient quality such that
they can be marketed and used by patients. Studies conducted during the
research and development of a drug provide reliable information on its effi-
cacy; however, information on its safety may be less reliable. Such detailed
information can only be acquired via its use in the general population under
conditions of standard practice. The practice of pharmacovigilance' is de-
dicated fo this aspect, and is a public health activity whose purpose is to
identify, quantify, assess, and prevent adverse drug reactions (ADR) or any
other drug-associated problem once a drug has been marketed®® in order
to ensure a favourable risk/benefit ratio.

The objective of pharmacovigilance is to defect early ADRs and pre-
viously unknown inferactions, defect increases in the frequency of an al-
ready known ADR, identify risk factors, report drug risks and benefits, and
disseminate this information to the scientific community and the general po-
pulation with the ultimate aim making the use of medicines safer”.

An ADR is any harmful and unintended response to a drug, which occurs
at a dose normally used in humans for prophylaxis, diagnosis, or therapy,
or to modify a physiological function®. ADRs are the cause of many compli-
cations that can lead to emergency care, hospitalization, and even death.
It is estimated that 5% of all hospital admissions are due to ADRs. They are
the fifth most common cause of hospital death in the European Union, with
approximately 197000 deaths and entailing a total cost to society of €79
billion. Therefore, their avoidance should be a priority objective in care
protocols®.

Currently, the Principality of Andorra is part of the Infernational Pharma-
ceutical Surveillance Program of the World Health Organization (WHOY.
In addition, since 2004, the Nostra Senyora Meritxell Hospital (HNSM)
has implemented a pharmacovigilance program that makes it easier fo de-
tect, record and report in-hospital ADRs.

The obijective of this article was to describe the HNSM pharmacovi-
gilance program, which is integrated in the daily routine of the hospital
pharmacist, and to analyze the suspected ADRs collected over the 9 years
that were used fo establish specific safety programs.

Methods

The HNSM is an acute care hospital and the only hospital in the Prin-
cipality of Andorra. According to 2016 dafa, it responsible for 78,264
inhabitants®. Each year it has an average of 6,800 hospital admissions,
37,700 visits to the emergency room, 1,600 intravenous chemotherapy
sessions, and 3,400 drug dispensations fo outpatients.

The pharmacy service leads the pharmacovigilance program, which
comprises voluntary, prospective, refrospective, and intensive pharmacovi-
gilance, as another part of its daily activity’'°.

Voluntary pharmacovigilance is the spontaneous reporfing of ADRs by
health personnel. Prospective pharmacovigilance is the defection of ADRs
using the electronic medical record (EMR) and computer-assisted prescrip-
tion (CAP) in hospitalized patients (intensive care unit, pediatrics, gynaeco-
logy, general and trauma surgery, internal medicine, and psychiatry) and
the nursing home attached to the hospital. Refrospective pharmacovigilance
is the identification of ADRs by reviewing the EMRs at discharge using the
minimum basic data set (MBDS). Intensive pharmacovigilance is the proac-
tive defection of ADRs in emergency departments, outpatient clinics, and
day hospitals, including the oncology hospital day. In addition, specific
programs have been established, such as the detection of ADRs during the

cos [4,9%), antivirales (4,9%), antiinflamatorios y antirreumdticos (4,2%) e
inmunosupresores (3,3%). Las reacciones adversas detectadas afectaron
mayoritariomente a la piel y anejos (19,7%) v al tracto gastrointesfinal
(19,1%). Respecto a su gravedad, el 38,7% fueron leves, el 30,8% graves
y el 30,5% moderadas. El 60,9% de los pacientes se recuperaron de las
reacciones adversas y el 31,7% se enconfraban en proceso de recupera-
cién. Se interrumpié el fratamiento en el 5% de los casos y el 56% de los
pacientes recibieron fratamiento especifico.

Conclusiones: La incorporacién del programa de farmacovigilancia en
la rutina diaria del farmacéutico de hospital aporta un valor afiadido
a la seguridad de la farmacoterapia del paciente.

administration of intravenous immunoglobulins and contrast media in the
radiodiagnosis department.

Prospective, refrospective, and intensive methods can be used to de-
tect suspected ADRs using a list of warning signs (Annex 1) associated
with possible drug damage, which includes diagnoses, the prescription
of certain medications/antidotes, or clinical situations, such as the sudden
interruption of an active medication. A yellow card specific to the phar-
macy service is used fo record ADR reports. Subsequently, the reported
ADR is entered as a document in the patient's EMR in PDF format, making
it available for consultation each time the patient is admitted. Each ADR is
incorporated in the patient’s EMR along with an alert”. The ADRs are recor-
ded in a purpose-built database. Finally, annual general pharmacological
safety and pharmacovigilance refresher sessions are held on the concepts
of ADR. All reports are sent fo the Andorran National Pharmacovigilance
System.

This study was an observational longitudinal study that was approved
by the HNSM ethics committee. The study analyzed suspected ADRs repor-
ted by the HNSM pharmacovigilance program during the period 2008 to
2016.

The data collected were obtained from the yellow card: date reported,
reporting system, reporting staff (pharmacist, doctor, nurse, technicians), the
patient’s biodemographic data, clinical service at admission and responsi-
ble physician, date of the ADR, suspected medication/s and therapeutic
group/s, clinical manifestation and affected organs, action taken concer
ning the ADR, need or otherwise for pharmacological treatment, severity,
causality, and outcome. The card includes a field for additional observa-
tions related to analytical data, known allergies, risk factors, or previous
exposure fo the drug.

The detection method was classified as voluntary, intensive, prospective,
and refrospective. The suspect drugs and the therapeutic groups to which
they belong were classified using the Anatomical Therapeutic Chemical
(ATC) classification system!, and the clinical manifestations and organs
affected were classified using the system/organ classes of the WHO-adver
se reaction ferminology system'2. Adverse drug reactions were classified as
mild, moderate, or severe, where severe was defined using the WHO cri-
teria®. The Karch-lasagna algorithm'* was used to establish causality, grou-
ping ADRs into probable (defined and probable), doubtful, and unlikely.
The outcome of the ADR was classified as recovered patient, in recovery,
recovered with sequelae, and death.

Statistical data analysis

We conducted a descriptive statistical analysis of all the variables co-
llected. Continuous quantitative variables are expressed as means and inter-
quartile range. Qualitative variables are expresed as absolute and relative
frequencies. All data were analysed using the G-Stat 2.0 sfafistical software
package.

Results

We analyzed 2,631 ADRs in 2,436 patients (52% men) with a mean
age of 63.3 [0-98] years. More than one ADR was detected in 7.4% of
the patients.

The ADRs were reported by the pharmacist in 92.8% of cases and spon-
taneously reported by medical, nursing, and technical staff in 7.2% of cases.
More than one active ingredient was considered fo be involved in 259%
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of the ADRs. In total, 63.7% of ADRs were defected in hospitalized patientfs,
19.2% in the emergency department, 10.6% in outpatient clinics, 6.2% in
the day hospital, and 0.3% in the radiodiagnosis department.

Between 2008 and 20106, there was a change in the ADR defection
method. From the fifth year onward, there was a decrease in ADRs iden-
tified using the MBDS and an increase in those detected by prospective
[CAP) or infensive pharmacovigilance (Figure 1).

The majority of ADRs were defected in patients admitted to internal me-
dicine (50%), oncology (10%), pneumology (9%), emergencies (4.4%), and
rheumatology (2.8%).

The pharmacological group most frequently involved was antineoplas-
tics (responsible for 21.3% of ADRs|) of which 17.4% were oral anfineoplas-
tics. Specific active principles stood out as responsible for the ADRs in their
therapeutic group (Figure 2), although in some groups great variability was
observed in the active principles involved.

The maijority of the ADRs reported affected the skin and appendages
and the gastrointestinal fract, whereas the least reported were ADRs leading
to infections and musculoskeletal disorders (Figure 3).

Of the ADRs, 92.8% were considered probable, ¢.7% doubtful, and
0.5% unlikely. Regarding severity, 38.7% of ADRs were mild, 30.5% were
moderate, and 30.8% were severe. Within the therapeutic groups (Table 1),
antineoplastics and antithrombotics mainly caused clinical blood abnormali-
ties and caused a high percentage of the severe adverse reactions. On the
other hand, antibacterials and analgesics more frequently affected the skin
and appendages and caused more mild adverse reactions. In both cases,
the ADRs led fo freatment inferruption.

The most frequent response was treatment interruption (65%), followed
by no change (25.2%), and dose modification (9.8%). The patients received
additional specific treatment in 56% of cases.

Most of the patients recovered from the ADR (60.9%) or were in recovery
af the time of reporting (31.7%). Only 1.8% experienced sequelae. The result
was unknown in 3.7% of cases. The ADR was considered to be the cause
of death in 1.9% of cases. The mean age of patients with fatal ADRs was
70 [49-97] years. Antineoplastics (40%) were the main therapeutic group
involved in morfal ADRs.

The different detection methods identified severe ADRs in similar percen-
tages (retrospective MBDS: 34%; prospective CAP: 29%; intensive: 28%;
voluntary reporting 23%). The profiles of the detected ADRs were different
under each method. The ADRs detected by MBDS and voluntary reporting
were mainly caused by anfineoplastic agents (17% and 32%, respectively)
and antibacterial agents (12% and 16%, respectively). The ADRs defec-
ted by infensive pharmacovigilance were mainly caused by anfineoplastics
(48%) and antivirals (18%), whereas those detected by prospective phar
macovigilance using CAP were mainly caused by antibacterials (17%) and
antithrombotics (12%).

Discussion

This study presents the results of the pharmacovigilance program esfa-
blished in our hospital and led by the pharmacy service. Consequently,
the pharmacist detected the great majority of the ADRs (around 93%), whe-
reas the other clinical staff contributed less to their detection. However,
awareness within medical community of the relevance of reporting ADRs
contributes to the inclusion of suspected ADRs in the EMR and discharge re-
ports in natural language, in the knowledge that that they will be collected,
recorded, and reported by the hospital pharmacist”.

The incidence of ADRs is subject to great variability, and one of the main
factors to be considered is the defection method. Spontaneous reporting is
considered fo be the most efficient method to identify previously unknown
ADRs, although it is associated with a high level of underreporting and
only 6% to 10% of ADRs are defected in this way. Refrospective pharma-
covigilance involves the systematic review of the EHR, but is affected by
the quality of the data infroduced, filters, and computer systems used. On
the other hand, prospective pharmacovigilance defects ADRs when they
occur and may include inferviews with the patient or health staff, thereby
increasing the probability of defection and contextualization, although this
method is demanding in terms of time and trained staff. The advantages
and disadvantages of prospective pharmacovigilance are shared by inten-
sive pharmacovigilance, but this method is even more demanding than the
former method and involves a specific search for ADRs'”.

2008

2009 2010 2011 2012 2013 2014

= MBDS CAP Intensive (URG, DH, EC)

CAP: computerassisted prescription; DH: day hospital; EC: external consultations; MBDS:
minimum basic data set; URG: urgencies.

2015 2016

m Voluntary

Figure 1. Evolution of the number of adverse drug reactions by defection method:
2008 to 2016.

m Antineoplastics: 21.3%
Antibacterials: 12.3%

m Antithrombotics: 7.7%

m Analgesics: 6.7%
Corticosteroids: 5.2%
Psycholeptics: 5.2%

u Diuretics: 4.9%

u Antivirals: 4.9%

Antinflammatories -
antitheumatics: 4.2%

Amoxicillin/
clavulanate

lbuprofen

Ribavirin
= Immunosuppresors:
Furosemide %

Other therapeutic
groups: 24.3%
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Figure 2. Therapeutic groups involved in adverse reactions due fo drugs and
main active ingredients. The most frequent active ingredient is indicated for each
therapeutic group.

Infections
Musculo-skeletal
Lungs

Liver
Hydroelectrolytic
Kidney
Cardiovascular
Metabolicendocrine
Central nervous system
Blood
Gasfrointestinal

Skin and adnexa

0% 5% 10% 15% 20%

Figure 3. Distribution of clinical manifestations caused by adverse drug reactions.

In our hospital, we use a combination of methods fo maximise the de-
tection of ADRs, which is the same approach as that applied in 55.2% of
the studies dedicated tfo this issue'®. In their mefaanalysis, Martins et al'®
suggested that prospective pharmacovigilance was the most useful method,
detecting 4.7% to 57.3% of ADRs in the different studies, followed by re-
trospective pharmacovigilance (1.7-5.6%) and intensive pharmacovigilance
(1.6-4.4%)°. In this study, half of the ADRs were defected by refrospec-
tive pharmacovigilance although, as of 2012, this method became less
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Table 1. Clinical manifestations, severity, and action followed according to therapeutic group most frequently involved in adverse

reactions detected

""""" . |...Main dinical manifestations o SOV o Action

Th(:g:;uﬂc Tyoe n % Severe Moderate _Mid Interruption  Without Change  Change dose
e S ST S S O S N . S O S N
Blood 123 250

Antineoplastics Gl 114 232

n=737 Skin 99 201 272 36.9 252 342 213 289 | 320 434 323 439 94 12.7
CNS 39 7.9
Skin 145 414

Antibacterials Gl 99 283

n=410 Blood 31 8.9 94 229 116 283 200 488 | 323 788 79 19.3 8 1.9
CNS 22 6.3
Blood 149 654

Antithrombotics Gl 45 197

n=261 Skin 16 70 122 46.5 74 285 65 249 | 217 83.1 21 8.1 23 8.8
Liver 5 2.2
Skin 66 327

Analgesics CNS 55 272

n=224 Gl 47 233 51 228 58 259 115 513 | 172 768 29 129 23 10.3
Lungs 12 5.9

G, gastrointestinal fract; CNS, central nervous system

common in parallel with the increased use of prospective and intensive
pharmacovigilance. This change could have been due fo the increased
involvement, awareness, and experience of pharmacists in the defection of
ADR, who were able to incorporate this activity info their daily roufine, as
recommended by the VWHO".

Unlike the vast majority of pharmacovigilance studies'>'®, we included
data from all hospital areas as well as data obtained during hospital admis-
sion, before hospitalization, during outpatient consultations, and in the day
hospital, given that the present study addresses a global hospital program
framed within the policy of patient safety. In specific areas, such as oufpa-
tient clinics and the day hospital, ADRs were associated with biological
drugs, antirefroviral drugs, oral and infravenous antineoplastics, antivirals
and immunoglobulins, drugs with the capacity fo produce severe ADRs,
and very often, novel drugs, which particularly require pharmacovigilan-
ce”. Furthermore, intensive pharmacovigilance by the hospital pharmacist
in the emergency room offers an opportunity to detect community ADRs that
require hospital care.

In this study, 50% of the ADRs were associated with patients referred
to internal medicine. Miguel et al.’® analyzed ADRs in the internal me-
dicine, surgery, ICU, paediatric, and obstetric departments and obser
ved significant differences between medical services in the detection of
ADRs'®. In addition, risk factors for ADRs include age, the number and
type of drugs prescribed, comorbidities, the severity of the disease, and
the length of hospital stay. Thus, for each additional drug, the risk of an
ADR is multiplied by 1.1 [confidence interval 95%: 1.06-1.14) due to
drug-drug inferactions and additive effects'®. These findings would ex-
plain our results, because elderly patients are admitted more frequently
to medical units and, presumably, have more comorbidities and poly-
medication. In addition, the average stay is usually longer than that in
surgical units.

The main therapeutic groups responsible for ADRs were, in order of
frequency, antineoplastics, antiinfectives, antithrombotic agents, analgesics,
sysfemic corticosteroids, and psycholeptics. Although there is high variability
between studies, it has been estimated that antibiofics, anticoagulants, di-
goxin, diuretics, hypoglycaemic agents, and non-steroidal anf-inflammatory
drugs are responsible for 60% to 70% of ADRs?*?'. Some sfudies that have
included antineoplastic agents have shown that these are among the three
or five drug groups that cause ADRs'. This disparity could be atiributed to
the area in which the study was conducted, the detection methods used,
each hospital's medication policy, and sfaff experience. It was also obser
ved that not all drugs equally contribute to ADRs in their respective therapeu-
tic groups. For example, within their groups, acenocoumarol, metamizole,
and methylprednisolone were responsible for more than 40% of the ADRs.

These data help to identify which drugs need special surveillance in our
health care setting.

The areas most affected by ADRs were the skin and appendages, gas-
frointestinal tract, blood, and central nervous system (CNS). The literature
reports different findings and suggests that the gastrointestinal tract, CNS,
and skin are more frequently affected by ADRs. Patients and health staff can
easily and quickly defect cutaneous ADRs because of their manifestations,
as well as those that affect the gastrointestinal tract?. In general, the defec-
tion of ADRs depends on staff experience because ADRs can manifest in an
insidious manner and can be easily confused with the clinical manifestations
of the disease ifself'®.

It is relevant to highlight the high percentage of reported severe ADRs. A
previous study conducted between 2004 and 200/ in the same hospital
found that 50% of ADRs were mild, 28% were severe, and 24% were mo-
derate’®. In the longer period 2008 to 2016, similar proportions of ADRs
were observed: 38.7% were mild, 30.8% were severe, and 30.5% were
moderate. These figures suggest that severe ADRs should entail special
aftention and priority in their reporting. In addition, more than half of the
ADRs received additional specific treatment, which could be related to
the increased detection of severe ADRs.

A different pattern was observed in ADRs associated with the four
maijor therapeutic groups. Anfineoplastics and antithrombotics, which
are considered fo be high-risk drugs, are the cause of predominantly
severe ADRs related to their mechanism of action. For this reason, the
immediate therapeutic measure is to inferrupt treatment. On the other
hand, antibacterials and analgesics caused a higher percentage of
unexpected, moderate, and mild ADRs that affected the skin and ap-
pendages. However, the response fo these ADRs was also to interrupt
freatment, possibly because of the availability of a larger alternative
therapeutic arsenal or because they involved allergies. Finally, of the
1.9% deaths caused by ADRs, 40% were due to anfineoplastics. In these
cases, a relevant issue is the complexity of determining to what degree
the drug is directly involved versus the underlying disease. One of the
limitations of the present study is that it did not analyze factors related to
the development and duration of ADRs, such as the number and type of
concomitant medications, the number of patient comorbidities, and the
length of hospital stay.

Neither did the study defermine potential associations between risk
factors and the ADRs detected. On the other hand, it is difficult to assess
the global incidence of ADRs, given that the results from different areas
were analyzed in combination. However, litfle-known factors were analy-
sed, such as the response to ADRs, the percentage of ADRs treated, the
involvement of more than one active ingredient, and the results per the-
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rapeutic group. In summary, the analysis of the detected ADRs provides
us with @ more defailed understanding of drug safety in our health care
sefting.

The nine years of the study period have demonstrated that the incorpo-
ration of the pharmacovigilance program within the daily routine of the hos-
pital pharmacist provides added value to the safety and pharmacotherapy
of the patient.
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Annex I. Warning signs used to detect adverse drug reactions

Antidotes.

Antiemetics.

Antihistamines.

Biperidene.

Continuous intravenous perfusion

of omeprazol (80 mg/12h).

Corticosteroids.
Electrolytic supplement.
Loperamide.

Oral vancomycin

Potassium exchange resins

Gastrointestinal disorders
Abdominal discomfort
Constipation

Diarrhea

Epigastralgia

Gastritis

Gastrointestinal bleeding
Blood disorders

Anemia

Hemorrhages or bruises
Hyperdecoagulation
Leucopenia

Nervous system disorders
Asthenia

Ataxia

Blurred vision

Bradypsychia

Confusional syndrome
Corticosteroid-induced psychosis
Decreased level of consciousness
Disorientation

Dizziness

Drowsiness

Dysarthria

Extrapyramidal abnormalities
Falls

Hallucinations

Skin and appendages disorders
Acne

Allergy

Anaphylaxis

Angioedema

Asthenia

Erythema

Exanthema

Facial blush

Irritation

Nausea
Pancreatitis
Rectorragia
Stomatitis

Vomiting

Neutropenia
Pancytopenia

Thrombocytopenia

Headache
Hypoacusia
Lightheadedness
Metal flavour
Mydriasis
Neuroleptic malignant syndrome
Paresthesia
Serotonin syndrome
Tinnitus

Trembling

Unstable walk
Vasovagal syncope

Vision loss

Lipodystrophy

Palmo-plantar erythrodysesthesia
Pruritus

Rash

Reactions at injection site
StevensJohnson syndrome
Toxicodermitis

Urticaria

Cardiovascular disorders
Bradycardia
Hypotension

Respiratory disorders
ACEl-associated cough

Antineoplastic-associated
tachypnea

Kidney disorders

Kidney failure

Nephritis
Metabolic-endocrine disorders
Elevated prolactin
Gynecomastia
Hyperglycemia
Musculoskeletal disorders
Dystonia

Muscle pain

Infections

Antineoplastic- or
vaccine-associated fever

Clostridium difficile infection/
pseudomembranous colitis

Liver disorders

Cholestasis

Cytolysis

Hepatitis

Increased bilirubin
Hydro-electrolyte disorders
Hyperkalemia
Hypocalcemia

Hypomagnesemia
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Prolonged QT interval
Tachycardia

Pneumonitis

Pulmonary embolism in young
women

Vasculitis

Hypoglycemia

Metabolic acidosis

Myopathy
Rhabdomyolysis

Oral candidiasis

Increased transaminase
Jaundice

Liver function abnormality

Hyponatremia

Hypophosphatemia

ACEI: angiofensin-converting enzyme inhibitors.





