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SUMMARY
Objectives: To assess the prevalence, preventability and out-
comes of drug-related hospitalisations. To describe the
drug-related problems (DRPs) and the medications involved.
Methods: An observational retrospective cohort study was con-
ducted in the framework of an integral risk management plan
of drugs and proactive pharmacovigilance of drug-related hos-
pitalisations occurring from January 1 to December 31, 2017.
Cases were identified using the information management tool
of Orion Clinic (hospital electronic medical history) and by re-
viewing the hospital discharge reports. A descriptive analysis
of demographic, clinical, and drug-related variables was con-
ducted. Statistical analyses were performed using SPSS V.19.0.
Results: Overall, 395 out of 8,364 hospital admissions (4.7%,
95% CI 4.3 to 5.2) were due to DRPs. The median (IQR)
length of stay was 4.0 (2.0-6.0) days. A total of 412 DRPs

were detected, being digestive disorders (102 cases, 24.8%),
endocrine disorders (70 cases, 17.0%) and blood disorders
(64 cases, 15.5%) the most frequent. Antithrombotic, anti-
neoplastic, cardiovascular and antidiabetic drugs were most
common groups and were involved in 89 (21.6%), 78
(18.9%), 69 (16.7%) and 49 (11.9%) DRPs, respectively. Ni-
nety-two DRPs (22.3%) were considered preventable, being
the most frequent those related with omission of dose/me-
dication (26 cases, 6.3%) and nonadherence (23 cases,
5.6%). Nineteen patients (5.0%) died during the admission,
ten of whom (52.6%) due to DRPs.
Conclusions: Drug-related hospitalisations is a current and
significant problem, being preventable a not negligible per-
centage of them. Feedback of our results, together with
multidisciplinary educational strategies, can help to improve
the safe use of medicines.
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RESUMEN
Objetivos: Evaluar la prevalencia, evitabili-
dad y resultados de los ingresos hospitala-
rios por medicamentos. Describir los
problemas relacionados con los medica-
mentos (PRMs) y los fármacos involucrados.
Métodos: Estudio de cohortes observa-
cional retrospectivo realizado en el
marco de un plan integral de gestión de
riesgos con medicamentos y farmacovi-
gilancia proactiva de los ingresos hospi-
talarios por medicamentos ocurridos
durante el año 2017. Los casos se iden-
tificaron utilizando la herramienta de
gestión de la información de Orion Clinic

(historia clínica electrónica hospitalaria) y
revisando los informes de alta. Se realizó
un análisis descriptivo de las variables de-
mográficas, clínicas y relacionadas con
los tratamientos. El análisis estadístico se
realizó con SPSS V.19.0.
Resultados: 395 de 8.364 ingresos hospi-
talarios (4,7%, IC 95% de 4,3 a 5,2) se
debieron a PRMs. La mediana (RIQ) de la
estadía hospitalaria fue de 4,0 (2,0-6,0)
días. Se detectaron un total de 412 PRMs,
siendo los trastornos digestivos (102
casos, 24,8%), trastornos endocrinos (70
casos, 17,0%) y trastornos sanguíneos (64
casos, 15,5%) los más frecuentes. Los fár-

macos antitrombóticos, antineoplásicos,
cardiovasculares y antidiabéticos fueron
los grupos más comunes y estuvieron pre-
sentes en 89 (21,6%), 78 (18,9%), 69
(16,7%) y 49 (11,9%) PRMs, respectiva-
mente. Noventa y dos PRMs (22,3%) se
consideraron prevenibles, siendo los más
frecuentes los relacionados con la omisión
de dosis/medicación (26 casos, 6,3%) y la
falta de adherencia (23 casos, 5,6%). Die-
cinueve pacientes (5,0%) murieron du-
rante el ingreso, diez de ellos (52,6%)
debido al PRM.
Conclusiones: Los ingresos hospitalarios
relacionados con los medicamentos es un
problema actual y significativo, pudién-
dose evitar un porcentaje no despreciable
de ellos. La retroalimentación de nuestros
resultados, junto con estrategias educati-
vas multidisciplinares, puede ayudar a me-
jorar el uso seguro de los medicamentos.

Prevalencia, evitabilidad y resultados de los ingresos
hospitalarios relacionados con medicamentos: datos
anuales de un plan integral de gestión de riesgos con
medicamentos y farmacovigilancia proactiva

Palabras clave: Evento adverso a medicamentos, reacciones adversas a medicamentos, problemas relacionados con
medicamentos, procesamiento electrónico de datos, hospitalización, errores de medicación, farmacovigilancia,
seguridad.
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INTRODUCTION
Drugs are prescribed to achieve an optimal pharmacothe-
rapeutic goal, but its use is indisputably linked to safety out-
comes. Since the 1960s and after publication of several
studies1-3, but mainly following the report of the Institute of
Medicine “To err is human: Building a Safer Health System”4,
the impact of harmful events associated with the clinical use
of drugs has been known. 

Adverse drug events (ADEs), adverse drug reactions
(ADRs) and medication errors (MEs) are used as terms in
scientific publications on patient safety, but they can be
grouped under the concept of drug-related problems
(DRPs)5,6. In any case, analysis of those events that are severe
and, therefore, cause hospitalisation is especially important.
International data revealed that around 5-10% of hospital
admissions are drug-related6-8.

In hospital practice, several methods are used to detect
and quantify DRPs5. The voluntary registration and reporting
systems are the most internationally widespread, but they are
associated with significant underreporting, so their effective-
ness is low. Therefore, proactive methodologies should be
considered. The information technologies and management
of integrated data in the healthcare Electronic Information
Systems (EIS) play a key role in this proactivity.

The aim of this study was to analyse the prevalence, pre-
ventability and outcomes of hospital admissions resulting
from DRPs at the Health Department of Gandia, Valencia,
Spain.

METHODS
Study design and data source
An observational retrospective cohort study of drug-related
hospitalisations at the Health Department of Gandia was
conducted for a one-year period (from January 1 to Decem-
ber 31, 2017). This study was developed in the context of
an integral risk management plan of drugs and proactive
pharmacovigilance. 

Data were collected from the corporate EIS Abucasis
(the ambulatory medical history), Alumbra (the business in-
telligence that works on the data warehouse that integrates
information of electronic prescriptions), Farmasyst (the phar-
macotherapeutic history) and Orion Clinic (the hospital elec-
tronic medical history).

Study population
The population assigned to our Health Department and to our
hospital is around 166,800 inhabitants. Cases were detected
systematically and retrospectively by using the information
management tool of Orion Clinic. The date range from
01/01/2017 to 12/31/2017 and the medical departments of
Haematology, Intensive Care, Internal Medicine, Paediatric,
Psychiatry and Short Stay were used as search filter on the
hospital discharge reports. Departments of General Surgery,
Gynaecology and Obstetrics, Ophthalmology, Orthopaedic
and Traumatology Surgery, Otorhinolaryngology and Uro-
logy were not included.

All generated cases were assessed by the pharmacist
team participating in the integral risk management plan
of drugs and proactive pharmacovigilance, of whom drug-
related hospital admissions were included in the analysis.
The medical criteria, set out explicitly in the same dis-
charge reports, were considered as sufficient for accep-
tance of accountability. However, by using the Naranjo

adverse drug reaction probability9, it was confirmed that the
detected cases had at least a probable causal relationship.
Patients admitted due to intentional poisonings and cases
without relevant information for the analysis were excluded.

Study variables
Information about sex, age, main pathology, relevant me-
dical history, laboratory and diagnostic tests, evolution du-
ring admission and ongoing medication (generic name and
number of days of treatment) was collected. The Clinical
Risk Group (CRG) core health status of patients was also co-
llected10. International Classification of Diseases, Tenth re-
vision (ICD-10), was used for coding the detected DRPs and
their preventability was assessed using the Schumock and
Thorton questionnaire11. When DRPs proved to be preven-
table, the Spanish Taxonomy of the Ruiz-Jarabo Group 2000
was used to categorise the MEs associated with them12.

Drugs were encoded according to the Anatomical The-
rapeutic Chemical (ATC) index. Treatment was imputed as
self-medication when the definition proposed by Asseray et
al was met13. Exposure to treatment was defined adapting
the model used by Lewis et al.14: “short-term”, when the
drug was taken on admission and in the previous week, but
not before that; “long-term”, when the drug was taken on
admission and for more than one week before that; “re-
cent”, when the drug was not taken on admission, but in
the week before that; and “not recent”, when the drug was
not taken on admission nor during the week before that.

Statistical analyses
Continuous variables were reported as median and inter-
quartile range (IQR). Relative and absolute frequencies were
used for categorical variables. Differences between groups
in patient characteristics were analysed using Mann-Whit-
ney U test and χ2 tests for continuous and categorical va-
riables, respectively. Prevalence rates of drug-related
hospitalisations, with 95% confidence intervals (CIs), were
also calculated. All tests were two-sided with a statistical
confidence level of 95% and were performed using IBM
SPSS Statistics for Windows, version 19.0 (Armonk, NY).

Ethical issues
This healthcare quality program was approved by the Tea-
ching, Investigation and Ethics Commission of Gandia Health
Department. Also, it is integrated in research projects mana-
ged by the Foundation for the Promotion of Health and Bio-
medical Research of Valencia (ref. FISABIO 2015/31).

RESULTS
Over one year, a total of 14,099 admissions occurred in the
hospital. The study included 8,364 hospitalisations to the
medical departments under consideration, 395 of which
(4.7%, 95% CI 4.3 to 5.2) were associated with at least one
DRP. The prevalence in paediatric patients (aged ≤14 years)
was 1.5% (95% CI 0.6 to 2.4), whereas in the elderly (aged
≥65 years) it was 5.2% (95% CI 4.6 to 5.8).

Characteristics of patients
The study population (379 patients) was distributed according
to the sex: 194 (51.2%) were men and 185 (48.8%) were
women. Fourteen patients and one patient had two and three
hospital admissions due to DRPs, respectively. Table 1 shows
the demographic and clinical characteristics according to sex. 
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Table 1. Demographic and clinical characteristics of the patients at hospital admission

Variable All patients
(n=379)

Men
(n=194)

Women
(n=185) P value

Age, years

Median (IQR) 73.8 (60.6-82.9) 72.5 (59.8-81.8) 76.2 (61.7-84.0) 0.165

≥65, n (%) 262 (69.1) 128 (66.0) 134 (72.4) 0.174

≥14, n (%) 12 (3.2) 8 (4.1) 4 (2.2) 0.276

BMI, median (IQR), kg/m2 27.6 (24.3-31.1) 27.3 (23.8-30.1) 28.2 (24.4-32.5) 0.079

From others HDs, n (%) 26 (6.9) 16 (8.2) 10 (5.4) 0.274

Medical history, n (%)

Asthma/COPD/CB 56 (14.8) 33 (17.0) 23 (12.4) 0.209

Atrial flutter/fibrillation 100 (26.4) 49 (25.3) 51 (27.6) 0.610

Diabetes 128 (33.8) 60 (30.9) 68 (36.8) 0.230

Dyslipidaemia 154 (40.6) 83 (42.8) 71 (38.4) 0.383

Hepatic disease 19 (5.0) 11 (5.7) 8 (4.3) 0.548

Heart failure 34 (9.0) 16 (8.2) 18 (9.7) 0.614

Hypertension 230 (60.7) 112 (57.7) 118 (63.8) 0.228

Cancer disease 117 (30.9) 73 (37.6) 44 (23.8) 0.004

Psychiatric disease 77 (20.3) 25 (12.9) 52 (28.1) <0.001

Renal disease 66 (17.4) 37 (19.1) 29 (15.7) 0.383

VD (PAD/MI/stroke) 108 (28.5) 67 (34.5) 41 (22.2) 0.008

Smoking 86 (22.7) 59 (30.4) 27 (14.6) <0.001

Alcohol consumption 25 (6.6) 21 (10.8) 4 (2.2) 0.001

≥4 concomitant drugs, n (%) 302 (79.7) 154 (79.4) 148 (80.0) 0.881

Medication use, n (%)

Analgesics/NSAID 169 (44.6) 77 (39.7) 92 (49.7) 0.049

Anti-anaemics 68 (17,9) 42 (21.6) 26 (14.1) 0.054

Antidiabetic drugs 91 (24.0) 41 (21.1) 50 (27.0) 0.179

Anti-infective drugs 55 (14.5) 26 (13.4) 29 (15.7) 0.530

Antineoplastics/IMD 79 (20.8) 43 (22.2) 36 (19.5) 0.517

Antithrombotics 210 (55.4) 117 (60.3) 93 (50.3) 0.049

BPP/calcium/calcifediol 69 (18.2) 18 (9.3) 51 (27.6) <0.001

Cardiovascular drugs* 263 (69.4) 135 (69.6) 128 (69.2) 0.933

Gastroprotective drugs 210 (55.4) 102 (52.6) 108 (58.4) 0.256

Inhaled bronchodilators 54 (14.2) 25 (12.9) 29 (15.7) 0.437

Lipid lowering drugs 136 (35.9) 70 (36.1) 66 (35.7) 0.934

Nervous system drugs† 202 (53.3) 84 (43.3) 118 (63.8) <0.001

Systemic corticosteroids 39 (10.3) 21 (10.8) 18 (9.7) 0.726

CRG core health status‡, n (%)

1-2 9 (3.3) 4 (3.2) 5 (3.4) 0.936

3-5 65 (24.0) 25 (20.2) 40 (27.2) 0.176

6-7 167 (61.6) 74 (59.7) 93 (63.3) 0.545

8-9 30 (11.1) 21 (16.9) 9 (6.1) 0.005

*: agents acting on the renin-angiotensin system, diuretics, peripheral vasotherapeutics, adrenergic blockers, calcium channel
blockers and other anti-arrhythmic drugs; †: anxiolytics, sedative/hypnotics, antidepressants, anti-Parkinson, antipsychotic and
anti-dementia drugs; ‡: available only for 124 men and 147 women, thus percentages are calculated with respect this po-
pulation; BMI: body mass index; BPP: bisphosphonates; CB: chronic bronchitis; COPD: chronic obstructive pulmonary disease;
CRG: clinical risk group; HDs: Health Departments; IQR: interquartile range; IMD: immunomodulatory drugs; MI: myocardial
infarction; NSAID: non-steroidal anti-inflammatory drugs; PAD: peripheral arterial disease; VD: vascular disease.
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Types of drug-related problems
A total of 412 DRPs were detected, 388 of which (94.2%)
were directly responsible for the admission (attributed as
primary diagnosis), while 24 (5.8%) were identified during
the admission (attributed as secondary diagnosis). Figure 1
groups the DRPs according to the ICD-10 and their preven-
tability. Ninety-two DRPs (22.3%) were classified as preven-
table, while 320 (77.7%) were not preventable. A higher
proportion of DRPs affected the digestive system (102 cases,
24.8%), the endocrine system (70 cases, 17.0%) and the
blood system (64 cases, 15.5%). The most frequent cause
of hospital admission was gastrointestinal bleeding (74
cases, 20.0%), followed by neutropenia (45 cases, 10.9%)
(Table 2 and Table 3). 

Suspected drugs, type of exposure and actions taken
A total of 509 individual or combined drugs were associated
with the detected DRPs. According to the type of exposure,
325 treatments (63.9%) were classified as “long-term” use,
74 (14.5%) as “not recent” use, 55 (10.8%) as “short-term”
use and 55 (10.8%) as “recent” use. Forty-nine DRPs
(11.9%) were directly related to self-medication.

Table 2 and Table 3 list the drugs causing DRPs. The
four most frequent classes were antithrombotics (89 cases,
21.6%), antineoplastics (78 cases, 18.9%), cardiovascular
drugs (69 cases, 16.7%) and antidiabetics (49 cases,
11.9%). The groups with higher ratio per 1,000 treated
patients were antineoplastics (88.4 cases/1,000 patients),
immunosuppressants (8.2 cases/1,000 patients), antithrom-
botics (3.9 cases/1,000 patients) and antidiabetics (3.7
cases/1,000 patients). Acenocoumarol (51 cases), insulin
(45 cases), acetylsalicylic acid (20 cases) and ibuprofen (15
cases) were most common non-antineoplastic drugs. Pla-
tin-combinations (24 cases) and doxorubicin/cyclophospha-
mide (12 cases) were the most prevalent chemotherapy
schemes.

Treatment was stopped in 255/509 cases (50.1%), con-
tinued in 89/509 cases (17.5%), switched for another drug
in 69/509 cases (13.5%) and the dose or dosage schedule
was changed in 96/509 cases (18.9%).

Medical errors
In 90 hospital admissions (22.8%) were detected at least one
ME. Table 4 shows the 92 preventable DRPs and the implica-
ted drugs according to the type of ME. Omission of dose or
medication and nonadherence were the most frequent and
caused 26 (6.3%) and 23 (5.6%) of DRPs, respectively. Gas-
trointestinal bleeding occurred in 19 MEs (20.6%). Antidia-
betics (26 cases), antithrombotics (21 cases) and antineoplastic
agents (12 cases) were most common groups, whereas insulin
(18 cases), acenocoumarol (12 cases) and acetylsalicylic acid
(6 cases) were most frequently implicated drugs.

Outcomes
The median (IQR) length of stay was 4.0 (2.0-6.0) days. In
nine hospital admissions (2.3%), the patients were transfe-
rred to the intensive care unit. Nineteen patients (5.0%)
died during the hospitalisation, ten of whom (52.6%) due
to DRPs and nine (47.4%) due to other causes. Among the
390 DRPs which did not have a fatal outcome, 265 cases
(67.9%) patients recovered, 65 cases (16.7%) patients were
recovering and 60 cases (15.4%) patients recovered with
sequels at hospital discharge. Twenty-one cases were repor-
ted to the Spanish Pharmacovigilance System for medicinal
products for human use due to their severity or rarity.

DISCUSSION
In this study, developed in the context of an integral risk
management plan of drugs and proactive pharmacovigi-
lance, we reported the prevalence, preventability and out-
comes of DRPs causing hospitalisation. It is a retrospective
analysis and the included cases have been identified on the
basis of data in electronic healthcare records, which may
imply an underestimation of the real DRP prevalence. Mo-
reover, as an observational study, it may be subject to resi-
dual confounding and unmeasured factors. All these
aspects might bias our findings and limit indirect compari-
sons with other studies. Nevertheless, we believe that our
study provides some interesting and current information re-
garding drug-related hospitalisations, which can prove use-
ful to reinforce the safe use of medicines.

Figure 1. Detected DRPs according to the system or organ affected (International Classification of Diseases, Tenth revision)
and their preventability

M00-M99. Diseases of the musculoskeletal system and connective tissue

A00-B99. Certain infectious and parasitic diseases

L00-L99. Diseases of the skin and subcutaneous tissue

S00-T98. Injury, poisoning and certain other consequences of external causes

G00-G99. Diseases of the nervous system

J00-J99. Diseases of the respiratory system

N00-N99. Diseases of the genitourinary system

F00-F99. Mental and behavioural disorders

I00-I99. Diseases of the circulatory system

E00.E90. Endocrine, nutritional and metabolic diseases

K00-K93. Diseases of the digestive system

D50-D89. Blood and blood-forming organs diseases and disorders involving immune mechanisms

R00-R99. Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere clasiffied

1 (33.3); (66.7)

3 (100.0); 0 (0.0)

5 (100.0); 0 (0.0)

2 (28.6); 5 (71.4)

4 (44.4); 5 (55.6)

7 (58.3); 5 (41,7)

13 (92.9); 1 (7.1)

11 (57.9); 8 (42.1)

32 (78.0); 9 (22.0)

53 (75.7); 17 (24.3)

82 (80.4); 20 (19.6)

Not preventable

Preventable

100 1257550
Cases, n (%)

250

49 (76.6); 15 (23.4)

58 (92.1); 5 (7.9)
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Table 2. Non-antineoplastic drugs causing drug-related problems

Drug category
(ATC group)

DRPs,
n (%*)

DRPs/1,000
treated
patients

Types of DRPs (n) Drugs (n)

Antithrombotic
drugs (B01) 89 (21.6) 3.9

GI bleeding (45), stroke/TIA (12),
PHA (11), haemoptysis (8),
IC bleeding (4), haematoma (3),
haematuria (2), PE (2), others (2)

Acenocoumarol (51), acetylsalicylic
acid (18), DOACs (14), clopidogrel
(5), heparin (5), ticagrelor (3)

Cardiovascular
drugs (C01, C02,
C03, C07, C08,
C09)

69 (16.7) 1.1

Bradycardia (17), electrolyte disor-
ders (13), acute renal failure (8),
cardiac block (5), hypotension (5),
syncope (5), AF (4), hyper/hypothy-
roidism (3), heart failure (3),
IC bleeding (1), pulmonary
oedema (1), others (4)

Diuretics (25), beta blocking
drugs (20), AIIRAs (15), calcium
channel blockers (9), digoxin (8),
amiodarone (7), enalapril (6),
ivabradine (3), doxazosin (2),
adrenalin (1), flecainide (1),
nitroglycerine (1)

Antidiabetic drugs
(A10) 49 (11.9) 3.7

Hypoglycaemia (34), ketoacidosis
(7), hyperglycaemia (3), metabolic
acidosis (3), acute pancreatitis (1),
hypotension (1)

Insulin (45), metformin/gliptin (15),
metformin (7), repaglinide (6),
glimepiride (3), empagliflozin (2),
empagliflozin/metformin (1), 
gliclazide (1), canaglifozin (1),
vildagliptin (1)

Anti-inflammatory
drugs (M01) 36 (8.7) 0.5

GI bleeding (27), acute renal fai-
lure (4), gastric ulcer (2), hyperten-
sion (1), angioneurotic oedema (1),
bronchospasm (1)

Ibuprofen (15), dexketoprofen (8),
diclofenac (6), naproxen (4),
celecoxib (2), meloxicam (1),
nabumetone (1), dexametasone/li-
docaine/B1/B12 (1)

Nervous system
drugs (N03, N04,
N05, N06, N07)

27 (6.6) 0.4

Confusional syndrome (9),
epilepsy (3), somnolence (3),
ARF (2), hyponatraemia (2),
dizziness (1), encephalopathy (1),
syncope (1), others (5)

Psycholeptics (15), antiepileptics (7),
psychoanaleptics (7), anti-Parkin-
son drugs (3), disulfiram (1)

Analgesics (N02) 21 (5.1) 0.3

Confusional syndrome (10),
ARF (2), asymptomatic poisoning (2),
GI bleeding (2), somnolence (2),
others (3)

Fentanyl (9), oxycodone/naloxone (3),
tapentadol (3), acetylsalicylic acid
(2), tramadol (2), triptans (2),
metamizole (1), morphine (1),
paracetamol (1)

Anti-infective
drugs (J01, J04,
J05, P01, P02)

21 (5.1) 0.3

Diarrhoea (9), anaphylactic shock (2),
hepatitis (2), urticaria (2), megalo-
blastic anaemia (1), pneumonia (1),
others (4)

Beta-lactams (11), fosfomycin (2),
levofloxacin (2), linezolid (2),
albendazole (1), dapsone (1),
FTC/TDF/EVG/cobicistat (1),
isoniazid (1), metronidazole (1),
nitrofurantoin (1), pyrimetamine (1)

Immunosuppressants
(L04) 10 (2.4) 8.2

Infections (4), fever (2), acute
pancreatitis (1), hepatitis (1),
nephropathy (1), pancytopenia (1)

Methotrexate (3), azathioprine (2),
ciclosporin (2), tacrolimus (2),
infliximab (1), leflunomide (1)

Systemic
corticosteroids
(H02)

7 (1.7) 0.7
Hyperglycaemia (4), confusional
syndrome (1), nephrotic syndrome
(1), oesophageal candidiasis (1)

Prednisone (5), dexamethasone (2)

Respiratory system
drugs (R03, R05) 4 (1.0) 0.1 ARF (2), asymptomatic poisoning (1),

oesophageal candidiasis (1)
Drugs for obstructive airway
diseases (5), cloperastine (1)

Others (A02, A03,
A06, A07, G03,
G04, H03, M04,
S01)

11 (2.7) 0.1

Diarrhoea (2), extrapyramidal
disorder (2), bradycardia (1), 
deep vein thrombosis (1), hepatic
failure (1), hyperglycaemia (1),
hypomagnesaemia (1),
hypothyroidism (1), syncope (1)

Beclometasone (1), carbimazole (1),
clebopride (1), colchicine (1),
drospirenone/ethinylestradiol (1),
lactulose (1), metoclopramide (1),
omeprazole (1), plantago ovata (1),
rifaximin (1), tamsulosin (1),
timolol/brimonidine (1)

*: percentages are calculated with respect to the total of drug-related problems; AIIRAs: angiotensin II receptor antagonists;
AF: atrial fibrillation; ARF: acute respiratory failure; ATC: Anatomical Therapeutic Chemical classification; DOACs: direct oral
anticoagulants; DRPs: drug-related problems; EVG: elvitegravir; FTC: emtricitabine; GI: gastrointestinal; IC: intracranial;
PE: pulmonary embolism; PHA: posthaemorrhagic anaemia; TDF: tenofovir disoproxil; TIA: transient ischaemic attack.
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Our data show that up to 4.7% of all assessed hospital
admissions were associated with DRPs. The median length
of stay was four days, being quite lower than that reported
by other studies8. A large proportion of patients aged ≥65
years, were polymedicated (≥4 drugs) and presented mul-
tiple chronic conditions (CRG core health statuses 6 to 9),
which are at high risk of debility, developing DRPs and
using future resources10,15. More frequently hospitalisa-
tions were due to gastrointestinal, endocrine and haema-
tological side effects. Gastrointestinal bleeding owing to
antithrombotic drugs, mainly acenocoumarol, non-steroi-
dal anti-inflammatory drugs (NSAID) and acetylsalicylic
acid was the most common DRP that resulted in admis-
sion. The second most frequent cause was due to neutro-
penia associated with chemotherapy. Previous studies
conducted by our team were focused specifically in these
groups of drugs16-18.

As indicated above, antithrombotic and antineoplastic
drugs were the most frequently involved, followed by car-
diovascular agents and antidiabetics. Our results coincide

with the available evidence that identifies them as the major
groups of medicines causing hospitalisation6,15,19,20. Howe-
ver, the order of the implicated drugs may be a direct con-
sequence of how commonly they are used. To the best of
our knowledge, most of the studies have not estimated the
prevalence based on consumption data or population at
risk. Therefore, we have thought it was interesting to cal-
culate the rate of DRPs by the number of treated patients.
Taking into account this consideration, immunosuppres-
sants were the second most prevalent group, after antine-
oplastics. Previously, immunosuppressive agents were also
found as one of the major causal groups of hospital admis-
sions15. Concerning the duration of implicated drugs we
have defined four exposure types. The majority of cases
were associated with a long-term or chronic use. These fin-
dings reinforce the need for an ongoing review of treat-
ments.

A wide variability in the prevalence rates of drug-related
hospitalisations has been reported in the scientific literature
as a consequence of differences in the methodology used

Table 3. Antineoplastic drugs causing drug-related problems

Organ/system DRPs,
n (%*)

DRPs/1,000
treated
patients

Types of DRPs (n) Chemotherapy regimens (n)

Haematological 47 (11.4) 53.3 Neutropenia/FN (45), anaemia (2)

Platin-combinations (19), AC (9),
FOLFIRI (3) , docetaxel (2), FOLFOX (2),
azacitidine (1), doxorubicin (1),
FC (1), pemetrexed (1),
R-bendamustine (1), R-CHOP (1),
topotecan (1), TPD (1),
trifluridine (1), unknown (3)

Gastrointestinal 12 (2.9) 13.6 Vomiting (7), diarrhoea (5)

Platin-combinations (3), docetaxel (2),
sorafenib (2), AC (1), cetuximab (1),
FOLFOX (1), irinotecan (1),
unknown (1)

General signs 10 (2.4) 11.3 Fever (10)

AC (2), platin-combinations (2),
raltitrexed (2), gemcitabine (1),
nab-paclitaxel (1), nivolumab (1),
ramucirumab/paclitaxel (1)

Infections 4 (1.0) 4.5
Respiratory infection (2),
peritonitis (1), cytomegaloviral
disease (1)

Nivolumab/ipilimumab (1),
doxorubicin (1), R-idelalisib (1),
sorafenib (1) 

Cardiac 2 (0.5) 2.3 Unstable angina (2) Capecitabine (1), FOLFOX (1)

Hepatic-renal 2 (0.5) 2.3 Hepatorenal syndrome (1),
tubulo-interstitial nephritis (1) Doxorubicin (1), nivolumab (1)

Dermatological 1 (0.2) 1.1 Generalized skin eruption (1) Cetuximab (1)

Total 78 (18.9) 88.4
Neutropenia/FN (45), fever (10),
vomiting (7), diarrhoea (5),
others (11)

Platin-combinations (24), AC (12),
docetaxel (4), FOLFOX (4),
others (34)

*: percentages are calculated with respect to the total of drug-related problems; AC: doxorubicin/cyclophosphamide;
CHOP: cyclophosphamide/doxorubicin/vincristine/prednisone; DRPs: drug-related problems; FN: febrile neutropenia; 
FC: fludarabine/citarabine; FOLFIRI: fluorouracil/folinic acid/irinotecan; FOLFOX: fluorouracil/folinic acid/oxaliplatin;
R: rituximab; TPD: trastuzumab/pertuzumab/docetaxel.
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in each study. Prospective studies are associated with hig-
her prevalence rates than those retrospective6,19. This may
partially explain that the prevalence in our study is slightly
below the lower limit of the estimated median range of 5-
10%6-8,15. Likewise, heterogeneity in how drug-related
events are defined is likely to account for much of this va-
riability. Several studies used classical ADR definitions as
inclusion criteria, such as proposed by the World Health
Organization (WHO) or Edwards and Aronson7,8,20,21, but
these ones are rather restrictive and exclude other drug
events that result in hospitalisation. Recently, ADR defini-
tion has been extended by the new European pharmaco-
vigilance regulations. It includes any harmful and
unintentional response to a drug, taking account of ad-
verse reactions derived from any use outside of the mar-
keting authorization terms, abuse and MEs22. This new
reorientation is closer to the DRP concept, which is used
in scientific publications and also takes into account non-
compliance, supratherapeutic dosages and untreated in-
dications5,6,15,23. However, such as other studies13, deliberate

overdoses or patients who were admitted for attempting
suicide using medications were not included in the present
analysis. As far as we are concerned, these cases are more
related to the social-psychological status of patients than
to a direct pharmacotherapeutic problem and should not
be considered as DRPs.

The impact of DRPs could also be the result of different
detection methods and specialties of the included depart-
ments21. The proactivity is the cornerstone of the care qua-
lity program in which the current study was conducted. This
is fundamentally because of reporting systems consistently
underestimating the burden of DRPs as a cause of hospital
admission5, where it was showed in a study that underre-
porting was up to 100%21. This proactivity is being carried
out using the EIS and exploiting the available data. Concre-
tely, as previous studies18, the information management tool
of the hospital electronic medical history was used for cases
detection. This tool uses search filters (date ranges, free text
words, ICD diagnostic codes, etc.) to narrow down the
cases of interest among all hospital episodes. Some authors

Table 4. Drug-related problems occurred as a result of a medical error

Type of medical error DRPs,
n (%*) Types of DRPs (n) Drugs (n)

Omission of dose/
medication† 26 (6.3) GI bleeding (13), neutropenia/FN (12),

nephrotic syndrome (1)

Antineoplastic agents (12),
NSAID (8), ASA (6),
acenocoumarol (1), prednisone (1)

Nonadherence 23 (5.6)

Ketoacidosis (6), hyperglycaemia (3),
ARF (2), congestive heart failure (2),
epilepsy (2), pulmonary embolism (2),
acute ischaemic heart disease (1),
angina pectoris (1), hepatic failure (1),
IC bleeding (1), pneumonia (1),
pulmonary oedema (1) 

Antidiabetic drugs (16), drugs for
obstructive airway diseases (4),
diuretics (3), AIIRAs (3), 
antiepileptics (3), antithrombotics (3),
bisoprolol (2), amlodipine (1),
flecainide (1), FTC/TDF/EVG/cobicis-
tat (1), rifaximin (1)

Incorrect dose 16 (3.9)

Confusional syndrome (5),
hypoglycaemia (5), diarrhoea (1),
dizziness (1), extrapyramidal
disorder (1), GI bleeding (1),
headache (1), metabolic acidosis (1)

Antidiabetic drugs (7), analgesics (4),
psycholeptics (3), drugs for
constipation (2), clebopride (1),
ibuprofen (1), rivastigmine (1),
pregabalin (1)

Poor monitoring of
treatment 15 (3.6)

GI bleeding (5), confusional
syndrome (2), haematoma (2),
haematuria (2), AF (1), bradycardia (1),
IC bleeding (1), PHA (1)

Acenocoumarol (10), lithium (2),
amiodarone (1), bemiparin (1),
digoxin (1)

Wrong patient 7 (1.7)
Asymptomatic poisoning (4),
confusional syndrome (1),
encephalopathy (1), gait disturbance (1)

Psycholeptics (3), analgesics (2),
cloperastine (1), amoxicillin (1)

Wrong medication 2 (0.5) Bronchospasm (1), syncope (1) Duloxetine (1), diclofenac (1)

Wrong dosage schedule 2 (0.5) Anaphylactic shock (1),
hypoglycaemia (1)

Antidiabetic drugs (2),
amoxicillin/clavul (1)

Impaired medication 1 (0.2) Ketoacidosis (1) Insulin (1)

†: excludes those cases in which the patient voluntarily refuses to take the medication; *: percentages are calculated with
respect to the total of drug-related problems; AIIRAs: angiotensin II receptor antagonists; AF: atrial fibrillation; ARF: acute
respiratory failure; ASA: acetylsalicylic acid; DM: diabetes mellitus; DRPs: drug-related problems; EVG: elvitegravir; FN: fe-
brile neutropenia; FTC: emtricitabine; GI: gastrointestinal; IC: intracranial; NSAID: non-steroidal anti-inflammatory drugs;
PHA: posthaemorrhagic anaemia; TDF: tenofovir disoproxil.
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have pointed that retrospective analyses based on routine
detection of DRPs on medical records and by using infor-
mation systems based on ICD codes may underestimate the
real prevalence of drug-related hospitalisations20,21. Never-
theless, it has been recently demonstrated the high sensiti-
vity and specificity of the data crossing from EIS for the
proactive detection of ADR24.

Moreover, while the prevalence of drug-related hospi-
talisations has been well studied in adults and the el-
derly6,8,20,21,23,25, much less is known in paediatrics. We
reported a prevalence of 1.5% in the paediatric population.
Previously, a prospective single-centre study found a preva-
lence of 2.4% in pediatric patients not exposed to chemo-
therapy, being considerably higher in those exposed26.
Pediatric cancer patients in our health department are refe-
rred to other hospitals. Likewise, we should bear in mind
that some medical departments were not included in the
present analysis. The vast majority of these hospitalisations
were related to surgical procedures. Although we cannot
rule out that there were no DRPs in these patients, we con-
sidered that they should not be included as a real popula-
tion at risk. Their inclusion would considerably increase the
cases needed to be reviewed and it would entail a distorted
reduction of DRP prevalence. 

On the other hand, among the detected DRPs, of special
interest those are preventable and which could have been
avoided. By definition, preventable events are those caused
by MEs12. The percentage of preventability in our cohort
was similar than that previously reported by some au-
thors25,27. However, in most studies, prevention rates were
remarkably higher (up to 90%)8,21,23,28. In some of them,
preventability was determined using the Hallas methodo-
logy8,28, whereas in others, drug-related hospitalisations
were supposed to be potentially avoidable because they
were considered dose-related23. In any case, although the
percentage of preventable events observed in our study may
seem low, their health impact is really worrying.

Omission of a dosage or medication and nonadherence
were most common MEs and represented 11.9% of the
total DRPs. In the same way, other studies have also poin-
ted noncompliance as one of the main causes leading to
hospitalisation6,23. Antidiabetic agents and drugs for obs-
tructive airway diseases were the most commonly related
to noncompliance in our study, which agree on prior data
that showed a lowest adherence in diabetes and pulmo-
nary disease29. Nonadherence may have a negative impact
on patient health and on the healthcare system as a whole.
Consequently, it is important to signal nonadherence, to
detect possible reasons and to establish tailored interven-
tions30. Personal history of noncompliance with medical treat-
ments is encoded in the ICD-10 as Z91.1 and its inclusion
in the electronic medication history would help to better
identify this problem.

Regarding DRPs due to treatment omission, which in-
cludes the lack of prophylaxis, most of the hospitalisations
were due to gastrointestinal bleeding in patients treated
with gastrolesive treatments (NSAID and antithrombotic
drugs) and neutropenia induced by chemotherapy. In these
cases, as it was also observed before16,17, gastroprotection
and granulocyte-colony stimulating factors had prophylactic
indication, but were not used. 

Finally, as it has been indicated by other authors21, de-
veloping mechanisms to provide feedback on the recording

of DRPs to physicians should be considered. That is why the
main results of this study, as well as those of preceding stu-
dies17,18, have been communicated by the corporate elec-
tronic noticeboard to all the hospital and primary health
area agents. But multidisciplinary interventions aimed at in-
creasing patients knowledge, especially focused to improve
adherence and self-medication, are also necessary. Altoge-
ther, as part of a healthcare quality programme, serve to im-
prove the safe use of treatments.

CONCLUSIONS
Serious DRPs require admission to hospital, resulting in
drug-related deaths and considerable use of health resour-
ces. In detected cases, antithrombotic, antineoplastic, car-
diovascular and antidiabetic drugs were the most common
groups causing hospitalisation. Most of the patients were
admitted due to digestive, endocrine and blood DRPs. Mo-
reover, the percentage of preventable DRPs was not negli-
gible and they were mainly related to the omission of a
dosage or medication and nonadherence. Feedback of our
results to health area agents and the implementation of co-
rrective interventions can serve as a basis on which to rein-
force the safe use of medicines.
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