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Abstract
Objective: Determining hospital admissions prevalence associated with 
problems related to medicines in the emergency services of high complexi-
ty hospital; performing the pertinent pharmaceutical interventions.
Method: Descriptive observational cross-sectional study. The medical 
records of the patients admitted to the emergency services were reviewed. 
Those that reported hospitalization due to problems related to medication 
were selected. These were classified according to the Third Consensus of 
Granada adaptation. A pharma-therapeutic profile was made to hospita-
lized patients; performing the necessary pharmaceutical interventions to 
avoid future medication related problems.
Results: 3.8% of patients were included in the study. The problems re-
lated to medications had a preventability of 87.7% and the most frequent 
were those of need with 42.2%. A pharma-therapeutic profile was done to 
hospitalized patients (137). 150 pharmaceutical interventions were done, 
which had an acceptance of 95.3%. The most intervened risk was admi-
nistering an unnecessary medication 62.7%.
Conclusions: Lack of supervision and analysis of problems related to 
medication could cause therapeutic approach failure, therefore, health 
and life quality improvement of the patients is not achieve. The pharma-
ceutical chemist plays a fundamental role in the health care of patients, 
helping to the prevention and proper use of medicines. The Pharmaceuti-
cal Care program proves that it provides an invaluable contribution to pu-
blic health service by improving the pharmacological safety of treatments, 
reducing costs and public health problems.

Resumen
Objetivo: Determinar la prevalencia de ingresos hospitalarios asociados 
a problemas relacionados con medicamentos en los servicios de urgencias 
de un hospital de alta complejidad, realizando las intervenciones farma-
céuticas pertinentes.
Método: Estudio observacional descriptivo de corte transversal. Se revisa-
ron las historias clínicas de pacientes que ingresaron en los servicios de ur-
gencias, seleccionando aquellas que reportaban ingresos por problemas re-
lacionados con medicamentos. Estas se clasificaron según la adaptación del 
Tercer Consenso de Granada. Se realizó un perfil farmacoterapéutico a los 
pacientes hospitalizados y se establecieron las intervenciones farmacéuticas 
necesarias para evitar futuros problemas relacionados con medicamentos.
Resultados: El 3,8% de los pacientes fueron incluidos en el estudio. Los 
problemas relacionados con medicamentos tuvieron una evitabilidad del 
87,7% y los más frecuentes fueron los de necesidad, con un 42,2%. Se 
realizó un perfil farmacoterapéutico a los pacientes hospitalizados (137) 
y se llevaron a cabo 150 intervenciones farmacéuticas, las cuales fueron 
aceptadas en un 95,3%. El riesgo más intervenido fue administrar un medi-
camento innecesario (62,7%).
Conclusiones: La falta de supervisión y análisis de problemas relaciona-
dos con los medicamentos podría ocasionar el fracaso del abordaje tera-
péutico y la no consecución de la mejoría de la salud y la calidad de vida 
de los pacientes. El químico farmacéutico cumple un papel fundamental en 
el cuidado de la salud de los pacientes, ayudando desde la prevención y 
el uso adecuado de los medicamentos. El programa de Atención Farma-
céutica demuestra que brinda un aporte inestimable al servicio de la salud 
pública al mejorar la farmacoseguridad de los tratamientos, disminuyendo 
costes y problemas de salud pública.
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Introduction
Even though medications are used to prevent, diagnose and treat 

diseases, their use can produce health problems, called drug-related 
problems (DRPs): “any undesirable event experienced by a patient that 
involves, or is suspected to involve, drug therapy, and that interferes 
or could potentially interfere with achieving the desired goals for the 
patient”1. A DRP can be the cause of treatment failure, and can even 
trigger new medical problems, more complex than the disease that was 
being initially treated2.

Pharmacotherapy-associated morbidity represents a serious public 
health problem, because it leads to a high demand of healthcare ser-
vices, and this entails major healthcare expenses, determined by an 
increase in hospital stay; it is one of the main causes of death in develo-
ped countries3, above diabetes and pneumonia.

In the American health system, 0.8 US$ per dollar spent on medica-
tions are used to repair the damage caused by a medication4. Medi-
cation-related errors cause at least 1 death per day, and damages to 
approximately 1.3 million persons per year5.

In Colombia, according to the Pharmacovigilance Report by the 
National Institute for Drugs and Food Vigilance (Instituto Nacional de 
Vigilancia de Medicamentos y Alimentos, INVIMA), 12,066 DRP reports 
were processed during the first two months of 20176.

Based on this, and considering that the essential basis for the con-
cept of pharmaceutical care assigns new responsibilities to Pharmacists 
regarding patients, and having as final clinical objective the prevention 
of morbidity and mortality caused by medications, through a pharma-
ceutical practice targeted to ensuring an adequate pharmacotherapy, 
which is safe and effective for all patients5, the objective of this study 
was to determine the prevalence of hospital admissions associated with 
DRPs in the Emergency Unit of the Hospital Universitario San Vicente 
Fundación (HUSVF) and to conduct any relevant Pharmaceutical Inter-
ventions (PIs).

Methods
An observational descriptive cross-sectional study, associated with 

the treatment of patients who attended the Emergency Unit of the HUSVF 
due to DRPs between February and April, 2017. DRPs were classified ac-
cording to the Third Consensus of Granada on DRPs1, and its adaptation 
according to the Pharmacovigilance Protocol of the institution7.

There was a daily review of the clinical records of all patients admit-
ted to the Emergency Unit of the HUSVF on the day before, including 
patients of all age groups. The tool used for data collection was a 
database designed in Office Excel®, where the epidemiological data 
from the clinical records were recorded. There was an analysis of the 
pharmacotherapeutic profile of those patients who were hospitalized. 
The patient or their relatives were interviewed, in order to obtain more 
information about their health problem.

According to the information obtained, PIs were conducted in order 
to achieve the desired therapeutic objective, thus reducing any undesi-
rable effects and increasing the benefits of the medication administered. 
The most relevant PIs were recorded in the clinical record of the patient.

PIs were adjusted to the institutional program, and were targeted to 
the healthcare staff, the patient, or the relevant EPS (Health Promotion 
Company), in order to prevent any future DRPs. They were classified as 
follows:
1. Clinical Interventions: Adequate dose, relevance of the use of the 

medication, drug-drug interactions, administration schedule, and 
adequate recommendations for patients regarding administration.

2. Technical Interventions: Incompatibilities in “Y”.
3. Administrative Interventions: Actions targeted to the administrative 

management of the medication with the EPS.
The education for patients and relatives regarding the adequate use 

of medications was not taken into account as a type of intervention, 
because it would be difficult to measure it quantitatively as a variable 
within the study; besides, there would not be enough time to include 
the patient load. However, during the interviews with patients in order 
to achieve other types of interventions, they were always orientated 
about their adequate use. The healthcare staff also provided education, 

in addition to the patient education groups available in the hospital for 
specific conditions.

Data processing was conducted through the SPSS statistical packa-
ge, version 24.0.

This project was approved by the Ethics Committee of the HUSVF.

Results
There was a review of 21,424 clinical records between 14th February, 

and 30th April, 2017, of patients admitted through the Emergency Unit 
of the HUSVF; of these, 822 patients had a DRP as cause for admission, 
with a 3.8% prevalence. The mean hospital stay of these patients was 
4.6 days; 719 (87.5%) of patients had < 10 days of stay, and the most 
frequent range was 0-1 days with 374 patients (45.5%).

Their sociodemographical and clinical characteristics appear in 
 table 1.

Table 2 is a classification of DRPs according to the adaptation of 
the Third Consensus of Granada. The category with the highest frequen-
cy reported was need, with 346 admissions (42.1%); followed by the 
efficacy category, with 311 admissions (37.8%). And within the safety 
category, adverse reactions to medications (ARMs) stood out with 98 
admissions (11.9%). There were 12 undesired drug interactions, represen-
ting 1.5% of the total DRPs.

The pharmacological group with the highest proportion of associa-
tion with DRPs was psychotropic drugs, with 137 cases (16.7%), fo-
llowed by drugs for hypertension, with 105 cases (12.8%). Of the total 
DRP cases, the neurological system was the most affected, with 208 
cases (25.3%), and 198 of these could have been prevented; followed 
by the cardiovascular system, with 132 cases (16.0%), of which 723 
cases (87.7%) could have been prevented.

Of the 822 patients included in the study, a pharmacotherapeutic 
profile was conducted to those 138 (16.8%) that were hospitalized; the 
remaining 684 (83.2%) were excluded from the PI analysis, and 288 of 
these patients excluded received education by the nursing staff about the 
DRP that led them to the Emergency Unit. At least one PI was conducted 
for 137 patients with a pharmacotherapeutic profile. In total, 150 PIs 
were conducted: 68 were clinical (45.3%), 1 was technical (0.7%) and 
81 were administrative (54%). It was impossible to conduct one adminis-
trative PI because the patient because the patient did not have EPS to 
report the case to.

There was a 95.3% proportion of PI acceptance. Figure 1 shows the 
risks object of interventions in all patients with PI, as well as the lesion 
prevented in those cases were the PI was accepted.

Discussion
Some studies have been conducted in recent years, with the aim to 

assess the prevalence of DRPs in patients admitted through the Emer-
gency Units; these studies have reported a prevalence between 1.0% 
and 33.1%9-11; in the present study, the prevalence was 3.8%. Anyway, 
these data are difficult to compare, because the time of the studies, their 
methodology and the way to classify DRPs are different in each center; 
however, it is evident that these are problems that require an intervention, 
as they have a direct and negative impact on public health.

Moreover, 822 DRPs were found, that is to say, 274 DRPs/month, 
compared with other studies with 71 DRPs/month11, 43 DRPs/month and 
404.9 DRPs/month12, but over longer periods of time, which demonstra-
ted the efficacy in the identification of the problem under study.

The highest percentage of DRPs appeared in women, and this is 
consistent in different studies; this fact can be associated with a higher 
intrinsic sensitivity to adverse reactions in this gender9,11,13,14.

When analyzing the frequency of DRPs according to age, the higher 
percentage was found in the age range between 18 and 59-year old 
(46.5%), and the group with the lowest percentage was represented by 
persons between 0 and 1 years of age (1.9%). Some articles have repor-
ted a higher frequency of DRPs in patients > 60-year-old15; in this study 
we have observed a high percentage of 32.2%, but it is not the group 
with the highest incidence, and this shows that age is not a determining 
factor for the presence of DRPs.
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Table 1. Sociodemographical and clinical characteristics of patients admitted at the Emergency Unit of the HUSVF due to a DRP between 
February and April, 2017

Characteristics Frequency Percentage

Gender
Female 441 53.65

Male 381 46.35

Age range

Adult: 18-to-59-year-old 382 46.47

Elderly adult: ≥ 60-year-old 265 32.24

Child: 1-to-12-year-old 99 12.04

Adolescent: 13-to-17-year-old 60 7.30

Infant: < 1-year-old 16 1.95

Marital Status

Single 420 51.09

Married 133 16.18

No data 106 12.90

Widow/widower 57 6.93

Consensual union 55 6.69

Separated 33 4.01

N/A 12 1.46

Divorced 6 0.73

Occupation

Homemaker 186 22.63

No data 180 21.90

Employee 137 16.67

Student 103 12.53

N/A 86 10.46

Retired 50 6.08

Mixed occupation 38 4.62

Unemployed 26 3.16

Traveling salesperson 16 1.95

Place of residence

Urban 687 83.58

No data 100 12.17

Rural 35 4.26

Family support

Yes 692 84.18

N/A 66 8.03

No 64 7.79

Type of affiliation

Subsidized* 412 50.12

Contributive* 353 42.94

No data 57 6.93

Smoking status

Non-smoker 328 39.90

No data 265 32.24

Ex-smoker 100 12.17

Active smoker 100 12.17

Passive smoker 29 3.53

Use of alcohol

No 369 44.89

No data 255 31.02

N/A 106 12.90

Yes 92 11.19

Adherence to pharmacological 
treatment

Yes 427 51.95

No 296 36.01

N/A 99 12.04

Number of medications per 
patient

1 346 42.09

2 to 3 298 36.25

4 to 5 120 14.60

 ≥ 6 58 7.06

No data: This information was not available in the clinical record. * Contributive regimen: Including those persons affiliated through a work contract, public servants, retired 
persons and pensioners, and independent workers with the ability to pay. Subsidized regimen: Persons without the ability to pay and cover the total amount of the contribu-
tion8. N/A: Not applicable.
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Some authors suggest that polymedication is one of the causes for the 
presence of DRPs16,17; in this study, we found that the highest percentage of pa-
tients were only with 1 medication, which showed that risk is not associated 
to the number of medications that a patient might be taking, but to the effect 
associated to each of them.

In some studies, the DRP classification with the highest incidence was 
efficacy18,19, while in our study, the DRP with the highest percentage was 
need; the reason for this was that the EPS did not provide patients with the 
medications required for treating their conditions, or it did not supply their 
complete treatment.

The percentage of undesired drug interactions was 1.5% of the total DRPs; 
some articles reported 33.0%20; the concern about this piece of data is that 
all interactions can be prevented, and this demonstrates once again that drug 
interactions present a high risk for patients, and that in most cases they are not 
taken into account in clinical practice.

The neurological system was the most affected; this was not reported as 
one of the most affected systems in the bibliography reviewed. The cardio-
vascular system was the second most affected, and this is consistent with the 
reports from another study18; therefore, it is highly important that those persons 

on treatment with these medications undergo a more frequent medical mo-
nitoring.

The percentage of avoidable DPRs was above the one reported by some 
studies, determining as avoidable up to 73.0%19. This result is very important, 
because it shows that this figure can be reduced by improving the weak points 
associated with medications, such as dispensing and treatment adherence.

The percentage of accepted interventions in our study was 95.3%, simi-
lar to those recorded in the majority of studies (84.0-99.0%)19-21; it is worth 
highlighting that other studies reported an acceptance rate of 41.7%12 and 
2.8%22. The acceptance of PIs has an impact on patient health, because 
there is a reduction in the risk of adverse effects, and this helps to improve the 
adherence to pharmacological treatment.

They most relevant type of intervention was the one classified as adminis-
trative, with 54.0%; this was caused by patients not receiving their medica-
tions by the Pharmacy Unit, or delays in their authorization by their respective 
EPS, a situation consistent with the crisis in the health sector currently occurring 
in this country. Clinical interventions should also be pointed out, associated 
with administration time, which targeted the nursing staff (20.7%), and the 
relevance of this in terms of patient care.

Figure 1. Risk intervened and lesion prevented with 
the PI program in patients with DRPs from the Emer-
gency Units of the HUSVF between February and 
April, 2017.
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Table 2. Drug-related problems and their causes that led to admission at the Emergency Unit of the HUSVF between February and 
April, 2017

Category Classification Potential cause N (%)

Need

DRP 1: The patient suffers a 
health problem as a conse-
quence of not receiving a 
medication they need 

Availability

1.1. Lack of the medication in the Pharmacy Unit, which leads 
to incomplete dispensing or not providing the medications in 
the amount, concentration, and formulation prescribed by the 
physician

50 6.1

Dispensing 1.2. Associated with the order or dispatch 42 5.1

Prescription 1.3. Not prescribed by the treating physician 41 5.0

DRP 2: The patient suffers a 
health problem as a conse-
quence of receiving a medica-
tion they don’t need. 

Administration 1.4. A medication prescribed is not administered 0 0.0

Use 1.5. Non-compliance by the patient 213 25.9

Prescription 2.1. The treating physician prescribes a medication not needed 0 0.0

Administration 2.2. A medication not prescribed is administered 0 0.0

Efficacy

DRP 3: The patient suffers a 
health problem as a conse-
quence of a non-quantitative 
lack of efficacy of the medi-
cation 

Prescription

3.1. Antagonistic drug interaction 5 0.6

3.2. Existence of a more effective medication (according to the 
risk-benefit ratio)

144 17.5

DRP 4: The patient suffers a 
health problem as a conse-
quence of a quantitative lack 
of efficacy of the medication 

Quality
3.3. Lower concentration of the active principle (treatment 
failure)

5 0.6

Prescription 4.1. Dosing, frequency and length of treatment 114 13.9

Administration 
4.2. Length, frequency, dilution, dosing, and way of 
administration

43 5.2

Safety

DRP 5: The patient suffers 
a health problem as a 
consequence of a non-
quantitative lack of safety of 
the medication

ADR 5.1. Idiosyncratic adverse reaction 98 11.9

Prescription
5.2. Presence of contraindications 0 0.0

5.3. Synergic pharmacological interaction 7 0.9

Quality 5.4. Contamination, excipients and vehicles 0 0.0

DRP 6: The patient suffers a 
health problem as a conse-
quence of a quantitative lack 
of safety of the medication 

Prescription 6.1. Dosing, frequency and length of treatment 15 1.8

Administration 
6.2. Length, frequency, dilution, dosing, and way of 
administration

45 5.5

ADR: adverse reactions to medications; DRP: drug-related problems.

The risk prevented with pharmaceutical interventions by 62.7% was 
the unnecessary administration of a drug, followed by the risk of Lack of 
adherence to pharmacological treatment, with 20.7%; this result was not 
found in the studies reviewed, and we consider it to be highly important, 
because cross-sectional-type actions can be generated to reduce this 
risk in health centers.

The hospital stay for the majority of patients was < 10 days, and 
the most frequent was 0-1 days (45.5%); this is very similar to the 7 
days of hospital stay reported by other articles23, which represents high 
costs for the public health setting; and a great proportion of these could 
have been prevented by conducting a pharmacotherapeutic follow-up 
of patients.

When analyzing DRP severity, 14 of the 822 patients included in 
the study had a fatal outcome, and DRPs were a factor contributing to 
the death of these patients. This result was not analyzed in the studies 
with which this study was compared, and it is highly relevant, because it 
shows that a bad use of medications leads to fatal outcomes.

The conclusion is that the lack of consideration and analysis of DRPs 
could lead to a failure of the therapeutic approach, and therefore to 
the failure in the search for an improvement in health and quality of 
life. There are different strategies for implementing patient safety from 
the perspective of medication. The pharmacist plays an essential role 
in patient healthcare, helping with the prevention and adequate use of 
medications. There is an increasing need to integrate this professional 

group into multifactorial healthcare, in order to contribute directly not 
only to a scientific and rational use of medications, but also in terms of 
working as part of this team for the comprehensive health of patients. 
The PI program has demonstrated to offer an invaluable contribution to 
the public health system, by improving drug safety in treatments, and 
reducing costs and problems in public health.
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