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Ágrip 

Bakgrunnnur: Lyfjanotkunar rannsóknir hafa verið gerðar á sjúklingum í áratugi og það er til 

aragrúi af gögnum um lyfjanotkun, þá aðallega um notkun sjúklinga sem koma á heilsugæslu 

með vandamál og fá lyf uppáskrifað og sækja lyfið í apótek án þess að vera lagðir inn. Lítið er 

hinsvegar vitað um lyfjanotkun legudeildarsjúklinga; sjúklinga sem þarf að leggja inn á spítala. 

Ástæða þess er skortur á gögnum sem gefa innsýn í slíka notkun. UPOD 

sjúklingagagnagrunnur háskólasjúkrahúss í Utrecht inniheldur allar upplýsingar um 

lyfjanotkun sjúklinga inni á spítala og lýðfræði þeirra. Þetta risa gagnasafn er hægt að nota til 

að rannsaka lyfjaávísanir lækna á sjúkrahúsinu. 

Markmið: Að leggja mat á breytingar á persónueinkennum sjúklinga og lyfjanotkun inni á 

háskólasjúkrahúsinu í Utrecht á seinustu fimm árum (2012-2016) og athuga mögulegar 

breytingar á milli ára hvað varðar lyfjagjafir sjúklinga. 

Aðferðir: UPOD gagnasafnið var notað til að skoða öll lyf sem voru uppáskrifuð á spítalanum 

á árunum 2012-2016 á öllum legudeildum nema bráðadeild og gjörgæsludeild. Lyfjagjafir voru 

skoðaðar sem hlutfall af ársnotkun allra lyfja og breytingar á því hlutfalli ár frá ári. 

Niðurstöður: Yfir þessi fimm ár voru 154,513 innlagnir fyrir 93,070 einstaka sjúklinga. Þessir 

sjúklingar fengu alls 1,988,157 lyfjaávísanir yfir allt tímabilið (helmingur karlar en konur voru 

aðeins færri, meðalaldur þýðis 43.9 [SD 26.0] ár). Mest var notkun (18.9-19.4%) innan ATC 

flokks N; Taugalyf  og  þar á eftir lyf notuð fyrir meltingarfæra- og efnaskiptasjúkdóma (ATC 

flokkur A ,14.8-15.6%) og lyf fyrir blóð og blóðmyndandi líffæri (B, 13.8-14.3%). Rétt tæplega 

80% allra sjúklinga fengu allavega eitt lyf úr flokki taugalyfja og fyrir lyf  í meltingarfæra og 

efnaskiptasjúkdóma hækkaði fjöldi sjúklinga sem fengu allavega einu sinni lyf í þeim flokki úr 

52.8% í 65%. 

Umræður: Ekki var mikið af breytingum á notkun lyfja innan sjúkarhússins. Stærstu 

breytingarnar sem áttu sér stað voru í flokki blóðþynnandi lyfja, þar sem margfaldur munur var 

á milli ára, vegna tilkomu nýrri og betri blóðþynnandi lyfja. 
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Abstract 

Background: Drug utilisation of outpatients is well documented and has been a research topic 

for pharmacoepidemiologic researchers for decades. However, little is still known about 

inpatient drug use and the drug use trends in the hospital. Part of the reason for why not much 

is known is due to limited availability of data. The Utrecht Patient Oriented Database (UPOD) 

contains information on all patients admitted to the Utrecht Medical Center Utrecht (UMCU) 

and their drug use which can be used to assess in-hospital drug use. 

Objective: To assess possible changes in patient characteristics and in-patient medication use 

in the UMCU over the past five years. Evaluating the hospital population and how it changes 

every year and looking at the drug prescribing from year to year as well as the total. 

Methods: All drugs prescribed during the years 2012-2016 were extracted from the UPOD 

database. Drugs and demographics were assessed as per patient per year, as a percentage of the 

total in that year and compared to other years.  

Results: Over the five years, 154,513 hospitalisations for 93,070 individual patients from all 

wards except emergency ward and intensive care ward with 1,988,157 prescriptions registered 

over the timeframe. Approximately half of the population was male, and a half was female. 

The most frequently prescribed drugs were in the nervous system category (ATC class N, 18.9-

19.4%) and there behind alimentary drugs (ATC class A, 14.8-15.6%) and blood and blood 

forming organs (ATC class B, 13.8-14.3%).  Just under 80% of all patients received any drugs 

from the nervous system category (ATC class N), and for alimentary drugs, it increased from 

52.8% to 65% of the total hospital population.  

Conclusion: Overall the most prescribed drugs are not changing drastically between years and 

overall drug use is stable. There is, however, a drastic change for some specific ATC codes 

such as the older anticoagulants in favour of a rise in the utilisation of the newer class of 

anticoagulants.  
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1. Introduction 

Drugs are used to treat, prevent or control certain diseases or ailments, and they are our primary 

tool to treat patients. However, it seems that not every prescription to patients is necessary and 

in some cases, may be detrimental to the patients’ health. That kind of drug use puts stress on 

the patient and the healthcare system, causing increased cost and extended hospital stays which 

could be avoided. As a counter measure to this inefficiency in drug prescribing, drug utilisation 

reviews/research started to gain attraction in the 1960s. Drug utilisation reviews (DUR) are a 

tool used to assess how medicines are prescribed and used in society, how efficient treatment 

is and if it is appropriate for the patient and the disease at hand. This, in turn, can be used to 

improve future prescription behaviour. Drug utilisation was defined by WHO in 1977 as:  "The 

marketing, distribution, prescription, and use of medicines in society, with particular emphasis 

on the resulting medical, social and economic consequences" (WHO, 2003). 

Drug utilisation reviews can be used as a tool to assess the undesirable implications of 

drug use such as polypharmacy, adverse effects, and antimicrobial resistance. Drug utilisation 

reviews can also be used to monitor adherence to regulations and guidelines or to assess if new 

co-payment plans are working as they should. With increasing popularity of DURs and their 

efficiency coming to light, many countries are now doing DURs to assess the drug prescription 

behaviours at health care facilities, and clinics. Until now, DUR has mainly focused on 

outpatients, that is, patients not admitted to a hospital. Drug utilisation data for these patients 

is usually gathered from community pharmacies or primary health care facilities and has been 

widely used to study drug utilisation in society.  

Many studies have been published about outpatient drug utilisation, including within-

country as well as between-country comparisons. As an example, Ferrer et al. reviewed the use 

of 31 drug utilisation databases in Europe and concluded that these types of research are very 

valuable in regards to medicine safety and drug usage research (Ferrer et al., 2014). Others 

have assessed the use of antibiotics which allows the authorities of countries to compare 

outcomes and evaluate if prescribing habits play a role in such differences (Mor et al., 2015). 

Inpatients, on the other hand, are admitted to a hospital for various duration of time, 

from a few days to weeks. Data about inpatient drug use is scarce, and inpatient drug utilisation 

studies are lacking. This lack of research happens as inpatient data is not as easily gathered as 
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outpatient data and requires deliberation and storing of the data in a way that can be used for 

research. For the longest of time, all prescription data in hospitals was on paper, meaning it 

was very hard to assess drug use. However, after electronic prescribing was adopted it still 

wasn’t a high priority to log and keep the data stored efficiently and open for research (M. 

Elseviers et al., 2016). 

1.1 Drug utilisation 

The idea behind drug utilisation studies/research is to unveil the connection between 

medication and the way they are prescribed. What symptoms or disease are they treating, why 

they are used as a first treatment option and whether the drug prescription is rational or not 

(WHO, 2003). This information can be connected to patient characteristics such as age, sex, 

information or omission of information and diagnosis to assess the appropriateness of the 

medication treatment (Dukes & Europe, 1993).  

In the 1960s the Nordic countries and the United Kingdom were the first to take steps 

to develop drug utilisation research. Researchers hit a wall early on when it became apparent 

that comparing data between countries would be ineffective due to differences in logging of 

information and dosing. At the time of the implementation of drug use research, the only real 

focus of research by health authorities was upon regulations and licensing (Bergman et al., 

1975; Dukes & Europe, 1993). However, nowadays drug utilisation research must also assess 

the effect it has on prescription habits of prescribers, as DUR is used to investigate if 

interventions are followed up and if they have been successful. An example is assessing if the 

substituted drugs which are currently prescribed do not have similar or worse adverse effects 

than that of the originator product. Therefore, it is advised to keep a log of those drugs and do 

drug utilisation to fully understand the advantages or disadvantages of the intervention (WHO, 

2003).  

Maintaining an overview of pharmaceutical replacements is also feasible for the 

hospital to fully see the effect of the exchange. It could impact the treatment of the patient in 

such a way that the hospitalisation is extended, caused by either adverse effects or lack of 

effect. This extension of stay drains the utilities of the hospital as well as it reduces the quality 

of care the patient expects.  In drug utilisation research a multidisciplinary team of clinical 

pharmacists, clinicians, pharmacists, and epidemiologists is essential for successful research. 

Moreover, it is evident that this effort would not succeed without the support of prescribers. 
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These studies are fundamental to them as well since prescription data can be returned to them 

with a comparison to average prescription data (WHO, 2003). 

1.1.1 Drug utilisation for prescribers and regulators 

Some believe that the difference between prescribers in prescribing drugs is even more than 

the difference between patients that use them and these differences may not always be based 

on any rationalisations. Therefore, it is important to try to understand what factors affect the 

prescription behaviours of prescribers. Is there a visible difference between their educational 

background, do different specialists have distinct drug prescribing preferences from, for 

example, family practitioners? Does sex or age have a marked influence on prescribing or does 

behaviour vary mostly between urban and rural doctors? Prescription habits must also be 

reviewed with regards to the effect of advertisement of the pharmaceutical industry for they of 

course, want doctors to prescribe the medications that they manufacture above other drugs 

(WHO, 2003). 

Pharmacovigilance is used to detect, assess, prevent and understand problems and/or 

effects related to the safety of drug use. It is a major part of quality control, and it often provides 

medical staff and health care authorities, such as the medicines agencies of each country, with 

more detailed information about adverse effects of drugs and the population of which they 

occur most frequently. Pharmacovigilance helps both authorities and prescribers to see which 

drugs have a higher risk of being detrimental to a patient compared to other treatments. Since 

all countries have different populations including diet genetics and possibly manufacturing 

procedures, each country needs to have its own pharmacovigilance program to monitor adverse 

effects of drugs after their release to the public (Beninger & Ibara, 2016; Shankar, Subish, 

Mishra, & Dubey, 2006). 

In clinical practice, drug utilisation studies are used to monitor drug use, drug 

prescribing, medication errors and uptake on new guidelines among drug prescribers. Research 

like this not only benefits the governing authority in regards to safety and cost management but 

also benefits the patients regarding safer and possibly cheaper treatments (M. Elseviers et al., 

2016). Every country has their regulations with different emphasis on which regulations are 

enforced and to what extent. Excluding international law and treaties, these regulations are in 

the hands of the local government. However, regulations regarding health care are becoming 

more and more standardised to ensure international quality standards are fulfilled, these 
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regulations concern efficiency, safety, manufacturing and distribution of medications (Dukes 

& Europe, 1993). 

1.1.2 Benefits of drug utilisation research 

Drug utilisation can be used to approximate the use of a drug in a given population of patients 

within a defined time limit. It enables the estimation of the number of new users, or it can be 

used to look at all users of a specific drug. It can also be used to investigate drug use in certain 

scenarios, such as inpatients in a certain ward or a certain hospital. Alternatively, for outpatients 

at a certain primary care facility or a given region or country at a certain time.  Drug utilisation 

studies are more valuable when they are continuous rather than at a point in time, and trends 

can be observed, for it makes it possible to discern the pattern of use for a single drug, estimate 

use and under/overuse and the adherence of prescribers to guidelines (WHO, 2003). Drug 

utilisation research is ideal for detecting and analysing trends in prescribing and finding errors 

in prescription. These errors or trends include drug interactions, too short or too long treatments 

or dosing frequencies, drug duplicates or under utilisation of generic brands (Kathleen 

Holloway, 2003). To make sure that the drug utilisation review is complete it is paramount to 

do the review in an organised way with four steps as seen in Figure 1 - Plan, Do, Check and 

Act. If all four parts are completed then the DUR is complete (WHO, 2003).  

 

Figure 1 A quality control cycle for continuous quality improvement in pharmaceutical care (WHO, 2003) 

The Nordic countries have been logging medication use in their population for decades 

and storing them in detail in databases allowing them to compare drug utilisation between the 

Nordic countries. These registers were initially set up to monitor expenditure, but are now an 

excellent source of medicine consumption data for pharmacoepidemiological research (Furu et 

al., 2010). It is a growing trend to keep fully automated and electronic registries that can be 

cross-linked, which will enable a better and easier analysis of drug usage in countries that are 
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taking up these electronic databases (Panneman, Goettsch, Kramarz, & Herings, 2003). 

Prescriptions are significant to evaluate the indicators for drug use, for example, the average of 

medicines per prescription, percentage generic, percentage antibiotics, percentage injections 

and percentage prescribed from the essential drugs list. It can also be of use to consider how a 

particular disease or symptom is treated/managed instead of how a drug is used. For example, 

if new drug users get the same treatment as previous patients or if it is based on evidence data 

(WHO, 2003). What are the most and least frequently used drugs and is there a difference in 

the effectiveness of two similar drugs for the same indication? (WHO, 2003). 

Drug utilisation is also currently used as quality indicators, such as the DU90% which 

was designed in 1997 by Bergman et al. as a simple method to assess the quality of drug 

prescribing. They looked at the number of medicines prescribed that accounts for 90% of the 

total usage. Since therapists can only be experts on prescribing a certain amount of medicines, 

the quality of prescribing drops when they prescribe drugs they are not familiar with, so the 

DU90% should be relatively small when doctors are prescribing drugs they are knowledgeable 

about instead of having a wider range of products. Being cheap, flexible and straightforward 

makes this an ideal starting point when looking at drug utilisation (Bergman et al., 1998).   

1.1.3 Benefits of DUR in assessing antibiotic use 

The rising of microbial resistance to antibiotics is caused by inappropriate use of antibiotics. 

This trend can be tackled by reducing unnecessary prescriptions of antibiotics by changing the 

hospital's policy and limiting antibiotic prescriptions (Gyssens, 2001). Limiting prescriptions 

can be done by implementing restriction programs for antibiotics where prescribers need 

permissions from the infectious disease team, which is made up of the hospital's experts in the 

field, before prescribing restricted antibiotics. This both reduces costs of medication for the 

hospital and patients as well as countering antibiotic resistant bacteria. Introducing programs 

like this has been done before and proved very successful (Mansouri, Cadle, Agbahiwe, & 

Musher, 2011; Mittal, Mittal, Singh, Shafiq, & Malhotra, 2014). The European countries have 

been diligent in introducing antibiotic resistance surveillance programs and have studied 

antibiotic usage to a great extent (Aldeyab et al., 2011). DURs are being used in Europe mainly 

to survey the use of antibiotics and try to limit their use. Most countries have their data available 

as defined daily dose (DDD) both for total consumed antibiotics and for each drug. However, 

some countries have also chosen to measure the antibiotic use in packages as well. As per 

package can be more useful than DDD for it does not vary between countries or time (M. 
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Elseviers et al., 2016). Mor et al. assessed the fundamental differences in antibiotic prescribing 

between five European countries and concluded that there are substantial variations in 

prescribing between the five countries, both overall and for individual drugs with a twofold 

increase in DDD between Denmark and the United Kingdom. It is clear that antibiotic 

prescribing needs to be reassessed in many countries to get to a level where antibiotic use is 

well monitored and antibiotics are prescribed based on evidence (Mor et al., 2015). 

1.2 Inpatients 

There is a distinct lack of comprehensive databases for inpatient drug use, in recent years most 

research has been done based on wholesale data as the databases are based on their data (Ferrer 

P, 2015). The lack of inpatient drug utilisation studies or a centralised data collection in 

hospitals is due to the different management of drug use in various hospitals has been discussed 

by Ferrer et al. Drug utilisation data needs to be electronically stored and arranged in such a 

way that it is manageable, counting all vital information included about the drugs prescribed. 

Many types of different hospitals, their sizes, and management make the data highly varied and 

the different classifications of what a hospital is and what contributes to drug inpatient drug 

use (homes for the elderly, nursing homes)(Pili Ferrer et al., 2014; Vogler et al., 2010). 

The registration of exposure to medicines for inpatients is lacking, particularly for 

longer stays, and therefore creates a gap in overall patient drug registration. Leading to 

exposure misclassification, meaning that drug use is underestimated for example in the elderly 

and young children. Inpatient drug use is believed to have a significant influence on the 

prescription behaviours of general practitioners. Some prescribers feel pressure to agree with 

previous medical prescriptions made by in hospital doctors since they are the experts in the 

relevant field. Moreover, provide the patient with the same medication to avoid, for example, 

conflict or lack of information about the patient (Bell, Steinsbekk, & Granas, 2015; Bradley, 

1992; Schneeweiss & Avorn, 2005).  

Most patients’ drug usage is influenced significantly by hospital stays, and it has been 

revealed that about 60% of patients go through three or more drug changes during their stay 

(Himmel, Kochen, Sorns, & Hummers-Pradier, 2004; Pili Ferrer et al., 2014). In a study done 

in 2014 for the PROTECT project (The Pharmacoepidemiological Research on Outcomes of 

Therapeutics by a European Consortium), 16 out of 25 countries in Europe responded to 

questionnaires sent to national medicines agencies about national drug use databases, including 
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inpatient drug use. Most of the data about inpatients in these countries are acquired from 

wholesale companies which supply the hospitals. (Aldeyab et al., 2011; Bradley, 1992; M. M. 

Elseviers, Ferech, Vander Stichele, & Goossens, 2007; Ferrer P, 2015; Macfarlane, Holmes, & 

Macfarlane, 2000; Pili Ferrer et al., 2014; Sabaté et al., 2015).  

1.2.1 Benefits of inpatient DUR 

The inpatient population differs from the outpatient population as these patients tend to be older 

and/or suffer more often from chronic or pre-existing conditions. Since the patients frequently 

admitted to the hospital are often using more drugs than other patients, it induces a bias on 

exposure as well as mortality caused by drugs. Therefore it is important to view medication use 

throughout primary and secondary care and by linking the two together a complete picture of 

the patients exposure profile can be provided (Larsen, Cars, & Hallas, 2013; Suissa, 2008). For 

patients admitted to emergency or intensive care, there are increased chances of medication 

errors. Most of the time there is a gap in their regular medication use which has to be corrected 

as soon as possible, for example, 94% of the time the drug prescriptions at the hospital are 

changed to accommodate for regular medication use (Camiré, Moyen, & Stelfox, 2009). 

During the hospital stay, most hospitals do not log drug use in databases for research or linking 

of data. However, this will hopefully change in the future.  Secondary healthcare is more 

specialised than primary healthcare; it is usually referred to by primary healthcare practitioners, 

which are the day to day general practitioners or first responders in case of emergencies.  

Secondary and primary healthcare belong to different management in most countries, and there 

is a lack of communication between the two, meaning that if a drug is prescribed in either 

setting, for example, primary care, there is no linked database that secondary care personnel 

can access. This lack of shared information can be harmful to patients as it leads to increased 

risk of polypharmacy, changes adherence to treatment,  and lack of monitoring which could 

result in drug interactions or adverse effects going untreated (Akbarov et al., 2015).   

Inpatient drug utilisation would also be valuable as a tool to determine the effectiveness 

of any warnings, revised regulations or guidelines aimed to increase generic prescribing or to 

use cheaper drugs as a way of cost cutting. Some medications are only allowed to be prescribed 

inside hospitals or health care centres such as some intravenous drugs, some anaesthetics and 

drugs used in emergency wards only. Therefore these drugs are not included in DUR studies 

performed in outpatient databases for example but still contribute a great deal to overall drug 

usage (M. Elseviers et al., 2016). 
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Inpatient drug utilisation data also offer different opportunities to assess drug 

prescribing in more detail than outpatient data, as it often includes information about the time 

of dosing, confirmation that the patient received the dose and when the last dose was admitted. 

Furthermore, electronic health records in hospitals can include data on blood tests and 

laboratory results which enhance understanding of disease progression and effectiveness of 

therapy. For example, biomarkers are measurable molecules, proteins, enzymes or other 

biological particles that can be found in the human body, and can be utilised in this way. 

Biomarkers are often used to assess the state of a certain disease or drug treatment to see how 

effective the current treatment is, or to check if there are diseases present.  These are stored 

along with prescription data and can, therefore, be used to explore the risk of side effects from 

certain drugs or assess the potential benefit of the medication, depending on how accurate the 

biomarker is (Lorizio et al., 2012; Patterson et al., 2011). 

1.2.2 Medical errors 

A medication error can be defined in multiple ways but is considered to be an inappropriate 

use of drugs that causes harm to a patient which could have been prevented by the overseeing 

healthcare professional, patient or caretaker. These errors happen during prescribing, 

dispensing, monitoring use and more (NCCMERP, 2016). However, in 2005 Grober 

suggested this exact wording to define medical error: “An act of omission or commission in 

planning or execution that contributes or could contribute to an unintended result”(Grober & 

Bohnen, 2005). The Institute of Medicines (USA) To Err is Human estimated that medication 

errors are the cause of 1 of 131 (0.76%) outpatient and 1 of 854 (0.12%) inpatient deaths. In 

2007, the Institute of Medicine (IOM) published their study “Preventing Medical Errors”, in 

which the error rate of inpatient medication varied between 4.8% and 5.3% and with a single 

study reporting 1.2% error rate for inpatients. In the HARM study done in the Netherlands in 

over 21 hospitals, the number of unplanned admissions (700/13000) due to medication was 

estimated to be 3-5% with half of those considered to be preventable. Preventing these 

admissions can be valuable for both patient health and the healthcare system (Leendertse, 

Egberts, Stoker, van den Bemt, & Group, 2008). Error rates have been found to vary and 

depend for example on the clinical scenario, drug delivery and on how the researchers define 

an error (Grober & Bohnen, 2005; Wittich, Burkle, & Lanier, 2014). For example, error rates 

for intravenous drugs are higher than for other administration routes. This high error rate is 

caused by many different factors such as insufficient knowledge which isn’t caused by either 
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stress/lack of time or the unwillingness to admit their “incompetence’s," not focusing on what 

they are doing, caused by stress or over confidence in their actions or voluntarily disregarding 

rules or regulations. IV drugs are more complicated to administer and therefore, the risk of 

mistakes is higher (Keers, Williams, Cooke, & Ashcroft, 2015). Errors of omission (where a 

drug should have been prescribed but was not) are common. For example, for acute myocardial 

infarction, where aspirin prescription should be 100% except for when it is contraindicated, 

has been found as low as 53% (Wittich et al., 2014).  

In hospitals where clinical pharmacists are employed and part of the clinical teams such 

as in the UK, pharmacists are the safety net of prescribers to find errors in prescriptions, and 

doctors count on pharmacists to spot mistakes in their work. However, little research has been 

done on in-hospital pharmacy services, but Bosma et. al. did studies in a Dutch hospital, which 

revealed that in-hospital pharmacists help to rationalize drug use (Bosma, Jansman, Franken, 

Harting, & Van den Bemt, 2008; Dean, Schachter, Vincent, & Barber, 2002; van Mil, Tromp, 

McElnay, de Jong-van den Berg, & Vos, 1999).  

Most of the errors that occur in hospitals regard the dose of the drug and dosing 

frequencies. The insufficient knowledge of the medicine being prescribed was the main reason 

for this high rate of incidences (Al-Dhawailie, 2011; Tully et al., 2009). DURs can be helpful 

in finding medication errors and can give prescribers a better idea on how to prevent the same 

mistakes happening again. Drug utilisation reviews can be performed prospectively or 

retrospectively. Prospective drug utilisation assessment (medication review) is the best way to 

prevent a medicine error from happening, by having, for example, a pharmacist look over the 

prescription before the patient is given the drug. Secondly, concurrent DUR can be used to stop 

an inappropriate medication that has already been given.  In such cases, a pharmacist would 

routinely evaluate patients admitted and review the drugs the patient is taking and look for any 

discrepancies such as drug-drug interactions or drug-disease interactions(WHO, 2003). 

Retrospective drug utilisation can be used to assess errors. It is therefore only useful as 

a learning tool, to see where, when and why mistakes happen and how to prevent them. This 

approach can be used to find drugs that are contraindicated or when the same drug is prescribed 

with different names. Another way could be to use it along with DDD if any dosages for a 

certain drug exceeds or is lower than the DDD it is possibly a mistake and should be looked at, 

but it could also be a dose adjustment based on experience. It would also be possible to detect 
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omissions of drugs, for example, if aspirin is not prescribed after myocardial infarction. It is 

fundamental to feed the information gathered back to the prescribers to execute retrospective 

reviews successfully; This must be done in a non-hostile way and cooperation with the 

prescribers. After this intervention, it is recommended to do a follow up after some time to see 

how the prescriber has complied with the information (Pulver & Tett, 2006). 

1.3 The ATC classification And the Defined daily dose 

The Anatomical therapeutic chemical classification (ATC) is a system used to categorise drugs 

by their function. This drug classification system is used to standardise drug assortment 

measurements to ease the process of comparing drug usage data between regions and countries. 

The ATC system was developed by Norwegian scientists for use as an international standard 

to compare usage of medicines, it is promoted and maintained by the WHO. As it is used as an 

international standard, both the ATC system and DDD are prime systems to be used in DURs, 

for it makes it easy to compare and measure exactly how one country stands in relation to 

another for any medication that is being measured.  

Currently, the ATC classification system is the standard used by most countries in the 

world. However, there are more systems used such as the SNOMED CT and EphMRA 

classification system which are based on the indication of the drug, rather than its anatomical 

function like the ATC classification (EphMRA, 2016; SNOMED-International, 2017; WHO, 

2003). The ATC system categorises the active agents into groups according to their biological 

target and their therapeutic, pharmacological and chemical properties (see Table 1). The ATC 

classification has five levels of sorting. The 1st level is divided into 14 main groups, indicated 

with a letter (Table 2 ATC Classification of metformin (WHO, 2011)). The 2nd level is a 

number expressing pharmacological or therapeutic subgroups. The 3rd and 4th levels are 

chemical/pharmacological/therapeutic subgroups denominated with letters, and the 5th level is 

the chemical substance denominated with numbers. In Table 2 the full classification of 

metformin, a diabetes drug, per level is explained (WHO, 2011). Some products can have more 

than one ATC code if it is used in different strengths or dosage forms for other indications. 
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Table 1 The 14 groups of the ATC Classification system (WHO, 2016b) 

First letter ATC Anatomical  Example of a drug 
A Alimentary tract and metabolism Omeprazole 
B Blood and blood forming organs Warfarin 
C Cardiovascular system Metoprolol 
D Dermatological Hydrocortisone cream 
G Genito-urinary system and sex hormones Estrogen 
H Systemic hormonal preparations, excluding sex 

hormones and insulins 
Hydrocortisone for systemic 
use 

J Anti-infective for systemic use Amoxicillin 
L Antineoplastic and immunomodulating agents Methotrexate 
M Musculoskeletal system Ibuprofen 

N Nervous system Paracetamol 
P Antiparasitic products, insecticides, and repellents  Chloroquinum 
R Respiratory system Salbutamol 
S Sensory organs Pilocarpinum 
V Various N-Acetylcysteine 

 

 
Table 2 ATC Classification of metformin (WHO, 2011) 

A Alimentary tract and metabolism 
(1st level, main anatomical group) 

A10  Drugs used in diabetes 
(2nd level, therapeutic subgroup) 

A10B Blood glucose lowering drugs, excl. insulins 
(3rd level, pharmacological subgroup) 

A10BA Biguanides 
(4th level, chemical subgroup) 

A10BA02    Metformin 
(5th level, chemical substance) 

 

To make the ATC code more useful to compare drug use, scientists invented a standard 

to compare doses between countries called the agreed daily dose, which was later renamed as 

defined daily dose (DDD). The DDD is used to estimate the use of a given medication for a 

population (Bergman et al., 1975; Wade, 1984). A similar measurement to DDD is the PDD, 

prescribed daily dose, which links prescription to diagnosis meaning it often varies from the 

DDD. They are standardised by the WHO with the intent of making DUR more easily 

compared to countries or regions. 

1.3.1 Defined Daily Dose (DDD) and Prescribed daily dose (PDD) 

The WHO has recommended the ATC and DDD as the default units of measurement for use 

in drug utilisation/consumption studies, and only drugs that have an approved ATC code can 

be assigned a DDD. The DDD is defined as the average daily dose for an adult of a drug for its 

most common indication, or how much an average adult uses of the drug in one day for its 
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primary indication.  (WHO, 2016a). As the DDD is an average of all commonly used doses, it 

occasionally happens to be a dose that is rarely seen. Hence it is not viable to use the DDD as 

a tool for prescribing correct doses. PDD is defined as “the average dose prescribed according 

to a representative sample of prescriptions.”(WHO, 2003). Prescribed daily dose is used to 

evaluate the average daily dose prescribed and in contrast to DDD cannot be compared between 

countries and even sometimes between areas. DDD does not reflect PDD, and PDD sometimes 

varies between different indications for the same drug (WHO, 2003). When PDD differs from 

DDD, it is important to consider that PDD must be linked to the dosage based on what the 

diagnosis is (WHO, 2003). Antibiotics have been found to have discrepancies between PDD 

and DDD making some comparisons between areas, countries or hospitals difficult, meaning 

that data is still usable within the institution but shouldn’t be compared between individual 

institutions. For example, the DDD’s for some drugs have been found to be both over and under 

the WHO recommended DDD in and out of the hospital (Grimmsmann & Himmel, 2011; 

Muller, Monnet, Talon, Hénon, & Bertrand, 2006).  

The WHO Collaborating Centre for Drug Statistics and Methodology was established 

in Oslo in 1982 as an overseer of the European studies of drug use and utilisation. Later when 

usage of the methodology increased and gained traction, it was moved to the WHO 

headquarters in Geneva in 1996 (Rønning, Salvesen Blix, Tange Harbø, & Strøm, 2000). The 

WHO Collaborating Centre for Drug Statistics and Methodology is responsible for classifying 

drugs per the ATC classification system, establishing DDD for medications that have acquired 

an ATC code and continuing to develop and promote the ATC/DDD system and its 

methodology (Rønning et al., 2000). The ATC classification system is mostly being used in 

Europe, both in practice and in published studies, as it is the default system used in most of 

Europe being the preferred system by authorities. Thus far the ATC system has not been used 

in the USA (Bodenreider & Rodriguez, 2014). 

The WHO is responsible for coordinating international use, development, and 

maintenance of these units of measurement and their methodology. The ATC classification 

system and DDD are the golden standard systems for international drug utilisation set by the 

WHO, and serve as measuring tools to compare and exchange data for any level of comparison 

whether it is local, national or international (WHO, 2015). A certain problem with this system 

is that since it is dynamic, it is being constantly changed and therefore countries using this 

system constantly need to stay up to date with the system. Otherwise, the result will be many 
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different versions of the ATC/DDD system being used simultaneously, even within the same 

country (WHO, 2003). 
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2. Aim 

The aim of this research was to assess the characteristics of inpatients and their medication use 

in the UMCU in Utrecht in the Netherlands. Evaluate how the hospital population changes 

every year and look at the drug prescribing on a yearly basis, and the overall for all years in 

2012-2016. 
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3. Methodology 

3.1 Setting and study population 

This study was performed at the University Medical Centre in Utrecht (UMCU) which is both 

the academic and the main hospital in the town of Utrecht in the Netherlands. It has 1042 beds, 

serving over 28.000 inpatients every year and 330.000 outpatients (UMCU, 2015). All in-

clinical practice health care data for patients treated at the UMCU is collected and stored in an 

electronic patient database called The Utrecht Patient Oriented database (UPOD). It is a 

research database which includes a broad range of data from patients treated at the UMCU. It 

is updated automatically to include all authentic information that is collected from any patient, 

including laboratory test results. To further improve the quality of the database, it is reviewed 

in depth by data processing experts and researchers (ten Berg et al., 2007; UMCU, 2017; van 

Dijk et al., 2016). The database is structured query language (SQL) based and allows cleaning, 

storing, maintaining and linking of data. All data entries contain a certain patient identifier and 

enable linking of all prescriptions for that patient, without compromising that patients identity. 

Gender, birthdate, date of hospitalisation and discharge are all stored in the database as well as 

information about in hospital drug dispensing. The information available about drug dispensing 

includes the type of drug, the ATC code, dosage, amount administered, duration of use, route 

of administration, prescriber and start and stop dates of usage, which is logged individually for 

each patient and medication prescribed (ten Berg et al., 2007). In our study, all patients 

admitted to the hospital in the period 2012 to 2016 and who received at least one medication 

were included. Patients admitted to the emergency ward, and intensive care ward were 

excluded as drug prescription for these wards is stored in another database. Patients that have 

omitted from being included in the database were excluded as well.  

Collecting and storing data regarding patients and information on patient-related health 

care use, for use in scientific research falls under regulations of privacy and ethicality. The 

UPOD was started and is maintained by guidelines set by the institutional review board (IRB) 

and the Medical Ethical Review Board. Therefore granting the permission of use of this data 

given that the patient does not omit from the database and all patients remain anonymous and 

cannot be identified (ten Berg et al., 2007). 
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3.2 Study outcomes 

The primary outcome of this study was to assess patient characteristics and measure the use of 

medication during hospitalisation in the UMCU during 2012-2016. All drugs prescribed were 

included, as long as they had been assigned an ATC code, which excludes some preparations 

made in the hospital pharmacy. For each type of medication (ATC level 1st letter, e.g. A 

Alimentary tract and metabolism drugs), the number of patients using the specific drug were 

assessed both for the whole period and for each year. Further, the number of days prescribed 

for each type of medication was assessed for the entire study period. Duration of drug use was 

defined as the number of days from the prescription start date until prescription stop date. 

Duration of drug use was defined as 1-2 days, 3-7 days, 8-14 days and 14+ days. The duration 

of use was also assessed as the proportion of the total amount of hospital days. If the start and 

stop date were identical, the duration of use was considered as 1 day. The top 10 of the most 

frequently prescribed medication was also assessed as well as the medication with the largest 

changes in the number of prescriptions per year by ATC level 1st letter and full ATC code.  

3.3 Co-variates 

Use of medication was stratified by gender, age, duration of admission, and type of ward. Age 

was calculated in years as the difference between hospitalisation year and birth year and 

divided into ten-year age-band groups: 0-10 years, 11-20 years, 21-30 year, 31-40 years 41-50 

years, 51-60 year, 61-70 years 71-80 years and 80+ years. Duration of admission was assessed 

as the number of days admitted. When patients were admitted and discharged on the same day, 

the duration of admission was considered one day. If a patient was transferred between wards 

during admission, the duration of admission covers the days admitted to all wards. Duration of 

admission was defined as short duration (1-2 days), medium duration (3-7 days), long duration 

(8-14 days) and extended duration (14+ days). Wards were divided into seven major wards, 

which are brain, children, heart/lung, internal medicine, Oks (operation room), surgery, and 

vital functions. These wards were all included in the review to see if there are major differences 

in prescribing between them. 

3.4 Data analysis 

Descriptive analysis was performed using means with standard deviation and proportions 

within the total study population, where applicable. The drug use was assessed over the whole 

study period, as well as for each year individually. The results are depicted using tables, bar 

charts and line charts using Microsoft Office Excel v14.0. The data was managed and analysed 
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using SAS (Statistical Analysis System) 9.4 and SAS Enterprise Guide 7.11 for Windows 32-

bit.  
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4. Results  

4.1 Demographic results of the study population 

A total of 154,513 hospitalisations occurred during the five-year period with an average of 

30,902 (STD = 518.3) admissions every year (Table 3), 22,789 (STD = 345.3) individual 

patients admitted per year, but overall 113,947 unique patients admitted during the whole 

period. The difference in total number of admissions and admitted patients over the years is 

demonstrated visually in Figure 2, depicting a slight increase during the study period.  

 

Table 3 The number of unique patients vs. unique hospitalisations for each year, the difference represents one or more return 
visits in the same year (multiple hospitalisations) 

 

 

Figure 2 Differences in number of unique hospitalisations and unique patients by year.  

The gender distribution in admitted patients did not vary much between years and was 

almost equal between the genders as can be seen in Table 4. There is at most a 3% difference 

 2012 2013 2014 2015 2016 Overall 

Unique hospitalisations 31,486 30,010 31,214 31,135 30,668 154,513 

Unique patients  22,935 22,204 23,175 23,019 22,614 93,070 

Multiple hospitalisations 8,551 7,806 8,039 8,116 8,054 61,443 
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between the number of female and male patients in both 2015 and 2016, as the absolute number 

of males increased slightly during the study period while for females this decreased.  

Table 4 Number of patients admitted stratified by gender over the years 2012-2016. This only illustrates unique patients 
regardless of the number of hospitalisations 

Gender 2012 2013 2014 2015 2016 

Total: 22,935 22,204 23,175 23,019 22,614 

Female 11,347 (49.5%) 11,047 (49.8%) 11,569 (49.9%) 11,141 (48.5%) 10,962 (48.5%) 

Male 11,588 (50.5%) 11,157 (50.2%) 11,606 (50.1%) 11,878 (51.5%) 11,652 (51.5%) 

 

The age of the population fluctuated slightly during the five years (see Table 5).  The 

number of patients admitted aged 0-10 years old increased from 13.5% to 17.9% while the 

number of patients aged 31-40 and 41-50 years decreased by 2.3% and 1.2% respectively, 

between 2012 and 2016. 

Table 5 Age distribution of unique patients hospitalised and the percentage of the total number of unique patients admitted 
per year. Mean age and standard deviation depicted last. 

Age gap 2012 2013 2014 2015 2016 

  0-10 3,099 (13.5%) 3,000 (13.5%) 3,930 (17.0%) 4,033 (17.5%) 4,051 (17.9%) 

11-20 1,454 (6.3%) 1,478 (6.7%) 1,485 (6.4%) 1,479 (6.4%) 1,508 (6.7%) 

21-30 2,517 (11.0%) 2,283 (10.3%) 2,345 (10.1%) 2,134 (9.3%) 2,069 (9.2%) 

31-40 2,912 (12.7%) 2,744 (12.4%) 2,725 (11.8%) 2,354 (10.2%) 2,355 (10.4%) 

41-50 2,314 (10.1%) 2,241 (10.1%) 2,260 (9.8%) 2,133 (9.3%) 1,982 (8.8%) 

51-60 3,184 (13.9%) 3,127 (14.1%) 2,948 (12.7%) 3,079 (13.4%) 2,978 (13.2%) 

61-70 3,575 (15.6%) 3,540 (15.9%) 3,496 (15.1%) 3,563 (15.5%) 3,558 (15.7%) 

71-80 2,594 (11.3%) 2,586 (11.7%) 2,711 (11.7%) 2,805 (12.2%) 2,813 (12.4%) 

80+ 1,286 (5.6%) 1,205 (5.4%) 1,275 (5.5%) 1,439 (6.3%) 1,300 (5.8%) 

Mean (STD) 44.5(25.1) 44.7(25.1) 43.0(26.3) 43.7(26.8) 43.4 (26.8) 

 

The distribution of age by gender per year can be seen in Figure 3 for females and Figure 4 for 

males. For females, there is a decrease in the age category 31-40 years and a similar increase 

in the age category 0-10 years between 2012 and 2016. The number of female patients aged 

11-20 and older than 51 remained unchanged from year to year. As for distribution of age for 
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the males during the study period, a similar change was seen within the 0-10 years group, while 

the rest of the age categories remain more stable. 

  

 

Figure 3 Distribution of users per age-groups within females during the study period.  

 

 

Figure 4 Distribution of users per age-groups within males during the study period. 
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Stratification of patients admitted to the hospital based on the duration of stay can be 

found in Table 6. Patients admitted for 3-7 days represented the largest group (around 42%), 

while longer stays were the least common (around 13%). Fluctuations over the different study 

years were small, or at most around 1.0% within each group. 

 

Table 6 Number of patients admitted to the hospital each year stratified by duration of stay. 

Duration (days) 2012 2013 2014 2015 2016 

1-2 

6,450 

(28.1%) 6,041 (27.2%) 6,476 (27.9%) 6,335 (27.5%) 6,328 (28.0%) 

3-7 

9,579 

(41.7%) 9,281 (41.8%) 9,794 (42.3%) 9,847 (42.8%) 9,569 (42.3%) 

8-14 

3,782 

(16.4%) 3,804 (17.1%) 3,836 (16.6%) 3,808 (16.5%) 3,620 (16.0%) 

14+ 

3,124 

(13.6%) 3,078 (13.9%) 3,069 (13.2%) 3,029 (13.2%) 3,097 (13.7%) 

Mean (SD) 6.9(12.0) 7.1(12.1) 6.8(11.6) 6.9(12.3) 7.1(12.3) 

 

4.2 Drug usage results 

Within the study period 1,988,157 prescriptions were dispensed, 14,873 of which with a 

missing value in the ATC code variable resulting in 1,973,284 prescriptions which were 

included in the analysis. Figure 5 represents the percentages of patients admitted to the UMCU 

receiving at least one drug for the respective ATC class per year. Most patients receive a 

neurologically related drug (ATC class N), or between 75-80%, followed by alimentary drugs 

(52.8-64%, ATC class A) and drugs affecting blood and blood-forming organs (50-55%, ATC 

class B) There are several changes that can be seen, most notably the increase in use of drugs 

for the alimentary tract (ATC class A) from 52.8% in 2012 to 64.1% in 2016. Secondly, there 

seems to be a consistent increase in the number of patients receiving prescription drugs up to 

the year 2015, except for drugs within the “various” group (ATC class V), which includes drugs 

such as acetylcysteine, which is used as an antidote to paracetamol poisoning. This group 

remains within a 0.3% variation between years. Thirdly, there is a sharp increase in prescribing 
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of medicines affecting the musculoskeletal system (ATC classes M) and the nervous system 

(ATC class N) drug, between 2012 – 2013, or around 6.6%. 

   

Figure 5 Percentage of patients admitted to the UMCU that received at least one drug in the relevant ATC class 

 

When drug use was assessed for the genders (seen in the appendix), some differences 

in use of cardiovascular drugs (ATC class C) were found, with men being on average 7.1% 

more likely to have drugs to receive such medication. For drugs in the anatomical class: genito-

urinary system and sex hormones (ATC class G), received 3.9% more prescriptions for that 

class. Finally, for systemic hormones (ATC class H) 19-22% of females received the 

medication compared with 15-17% of males. 

The amount of prescriptions prescribed the different ATC main groups is quite stable 

during the study period (Table 7). As the total drug use is increasing and it is both illustrated 

as an absolute number of prescriptions and relative prescriptions per year, it is more informative 

to look at the percentage use to see if there are real changes between classes. The percentage 

of total prescribing does not change by more than 1% for any of the classes, and most of the 

changes between years are less than 0.5% within any given class. Overall the drug prescribing 

is stable between years. 
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Table 7 Absolute number of prescriptions per year and percentage of total amount of days used during the study period.  

 ATC main group  
2012 2013 2014 2015 2016 

Total days 
of use 

A 
Alimentary tract and 
metabolism 

13,651 
(14.8%) 

14,361 
(14.9%) 

15,272 
(15.4%) 

15,861 
(15.6%) 

15,279 
(15.6%) 

1,547,503 
(24.1%) 

B 
Blood and blood 
forming organs 

1,319  
(14.3%) 

13,499 
(14.0%) 

13,761 
(13.8%) 

14,096 
(13.9%) 

13,492 
(13.8%) 

736,069 
(11.5%) 

C 
Cardiovascular system 8,829  

(9.6%) 
8,843  

(9.2%) 
9,027  

(9.1%) 
9,359 

 (9.2%) 
8,907  

(9.1%) 
930,085 
(14.5%) 

D 
Dermatological 1,091  

(1.2%) 
1,195  

(1.2%) 
1,204  

(1.2%) 
1,111 

 (1.1%) 
938 

 (1.0%) 
32,688 
(0.5%) 

G 
Genito-urinary 
system/sex hormones 

2,439  
(2.6%) 

2,576  
(2.7%) 

2,786 
 (2.8%) 

2,800 
 (2.8%) 

2,689 
 (2.8%) 

86,271 
(1.3%) 

H 
Systemic hormones 4,876 

(5.3%) 
4,962  

(5.2%) 
4,942  

(5.0%) 
5,173  

(5.1%) 
5,146  

(5.3%) 
210,239 

(3.3%) 

J 
Anti-infectives - 
systemic  

10,074 
(10.9%) 

10,319 
(10.7%) 

10,444 
(10.5%) 

10,798 
(10.6%) 

10,373 
(10.6%) 

558,813 
(8.7%) 

L 
Antineoplastic. 
immunomodulators 

1,642  
(1.8%) 

1,740  
(1.8%) 

1,827  
(1.8%) 

1,823  
(1.8%) 

1,751  
(1.8%) 

101,074 
(1.6%) 

M 
Musculoskeletal system 9,332  

(10.1%) 
10,527 

(10.9%) 
10,918 

(11.0%) 
10,908 

(10.7%) 
10,465 

(10.7%) 
234,891 

(3.7%) 

N 
Nervous system 17,887 

(19.4%) 
18,592 

(19.3%) 
19,174 

(19.3%) 
19,254 

(18.9%) 
18,765 

(19.2%) 
1,446,776 

(22.5%) 

P 
Antiparasitic products  592  

(0.6%) 
626  

(0.7%) 
607  

(0.6%) 
668  

(0.7%) 
574  

(0.6%) 
13,874 
(0.2%) 

R 
Respiratory system 5,736 

(6.2%) 
5,978  

(6.2%) 
627  

(6.3%) 
6,546  

(6.4%) 
6,308  

(6.5%) 
410,085 

(6.4%) 

S 
Sensory organs 1,687  

(1.8%) 
1,884  

(2.0%) 
2,011  

(2.0%) 
2,091  

(2.1%) 
2,047  

(2.1%) 
83,257 
(1.3%) 

V 
Various  873  

(1.0%) 
881  

(0.9%) 
819  

(0.8%) 
796  

(0.8%) 
731  

(0.8%) 
22,746 
(0.4%) 

Total 91,899 95,983 99,062 101,284 97,465 6,414,371 

 

The total exposure days during the five years amounts to a total of 6,414,371 days of 

drug use. The most prominent classes being drugs used for the alimentary tract (ATC class A) 

and neurological drugs (ATC class N) counting for just under half of the total exposure days. 

Figure 6 depicts the total number of days prescribed for each ATC classes. The latter reveals 

the relative exposure by year, that is how much of the total exposure is attributed to each class 

in a single year. There is an increase in the exposure of drugs in the alimentary category (ATC 

class A) along with a little less decrease in both cardiovascular and blood and blood forming 

organs categories. Furthermore, it was observed that antiparasitic products (P) hardly 

contributed to the total exposure.  
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Figure 6 Total days of exposure for each ATC class as the proportion of total days of use per year. 

A similar graph demonstrating if a patient has at any time during the year been exposed 

to a drug in certain ATC class can be seen in Figure 7 as a percentage of the total hospital 

population for that year.  

 

Figure 7 Percentage distribution of the ATC classes for every year by the number of patients receiving at least one drug in 
the ATC category. 

 



25 
 
 

As can be seen in Figure 8 patients staying for a short duration are the most prominent 

group to receive medications in the ATC category N which includes the categories seen in 

Table 8. The most prominent of these therapeutic classes would be the analgesics, which 

include painkillers like opioids, acetylsalicylic acid and paracetamol. 

Table 8 The categories of nervous system anatomical class (N) 

N01 Anaesthetics 

N02 Analgesics 

N03  Antiepileptic’s 

N04  Anti-Parkinson drugs 

N05  Psycholeptics 

N06  Psychoanaleptics 

N07  Other nervous system drugs 

 

 

Figure 8 Unique patients receiving at least one of the drugs with the top ATC code by their duration of stay in days as a 
percentage of all patients receiving any treatment. 

 

Use of dermatological drugs (ATC class D), systemic hormonal preparations, excluding 

sex hormones and insulins (ATC class H), anti-infectives for systemic use (ATC class J), 

antineoplastic and immunomodulating agents (ATC class L), and respiratory system drugs 
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(ATC class R) are more common in patients that are admitted for a longer duration. The 

opposite appears to be the case for the musculoskeletal system and nervous system drugs (ATC 

class M and N), that is, with longer stays the chances of receiving drugs from that class 

decreases. The same results were seen when looked at each year individually. 

In Figure 9 the ATC codes that constitute the majority of prescriptions for each ward is 

depicted. Some major differences between the wards can be seen, most notably a large gap in 

prescribing of neurologic drugs (ATC class N) between OKs and the Internal medicines ward 

where it was 15% higher. Only very slight changes in prescribing habits within the wards were 

seen when comparing the different years (not shown). 

 

Figure 9 Illustrates the distribution of prescriptions of drug classes between wards in the hospital (each ward accumulates to 
100%) 

The top 10 of most commonly used drugs and their generic names is presented in 

Table 9 along with the number of patients that received the drug. Three of the top five drugs 

are used as painkillers with paracetamol topping the list (mean 8.8%) by more than double 

the users compared to the second most used medication, which is dalteparin, a low molecular 

weight heparin. Use of oxycodone, macrogol and cholecalciferol increased by 0.9%, 0.5% 

and 0.8% of total drug prescriptions during the period. 
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Table 9 The top 10 of the most commonly prescribed drugs during five years. (If a single patient receives paracetamol 30 times 
over five years it will count as five, once for each year he receives it). 

Generic name ATC code 2012 2013 2014 2015 2016 Total 

PARACETAMOL N02BE01 14,728 
(9.0%) 

15,587 
(9.0%) 

16,291 
(8.9%) 

16,696 
(8.6%) 

16,444 
(8.6%) 

79,746 
(8.8%) 

DALTEPARINE B01AB04 7,137 
(4.3%) 

7,301 
(4.2%) 

7,239 
(4.0%) 

7,682 
(4.0%) 

9,162 
(4.8%) 

38,521 
(4.3%) 

DICLOFENAC M01AB05 5,743 
(3.5%) 

6,449 
(3.7%) 

6,546 
(3.6%) 

6,643 
(3.4%) 

6,200 
(3.3%) 

31,581 
(3.5%) 

OXYCODON N02AA05 3,988 
(2.4%) 

4,865 
(2.8%) 

5,798 
(3.2%) 

5,981 
(3.1%) 

6,320 
(3.3%) 

26,952 
(3.0%) 

PANTOPRAZOLE A02BC02 4,229 
(2.6%) 

4,243 
(2.5%) 

4,705 
(2.6%) 

5,210 
(2.7%) 

5,044 
(2.6%) 

23,431 
(2.6%) 

MAGROCOL A06AD65 2,660 
(1.6%) 

3,619 
(2.1%) 

4,889 
(2.7%) 

5,523 
(2.9%) 

5,963 
(3.1%) 

22,654 
(2.5%) 

TEMAZEPAM N05CD07 3,705 
(2.3%) 

3,575 
(2.1%) 

3,717 
(2.0%) 

3,813 
(2.0%) 

3,646 
(1.9%) 

18,456 
(2.0%) 

MAGNESIUMHYDROXIDE A02AA04 3,332 
(2.0%) 

3,177 
(1.8%) 

3,208 
(1.8%) 

3,420 
(1.8%) 

3,038 
(1.6%) 

16,175 
(1.8%) 

METOPROLOL C07AB02 2,995 
(1.8%) 

2,932 
(1.7%) 

3,033 
(1.7%) 

3,133 
(1.6%) 

3,050 
(1.6%) 

15,143 
(1.7%) 

CEFAZOLIN J01DB04 2,915 
(1.8%) 

2,971 
(1.7%) 

2,847 
(1.6%) 

3,095 
(1.6%) 

3,054 
(1.6%) 

14,882 
(1.6%) 

 

Depicted in Table 10 are the results in a list of those drugs where the number of total 

prescriptions changed the most between the years 2012-2016. Items 1-10 on the list are the 

ones with the most significant increase, and 11-20 present the most decrease in prescribing. 

The largest increase in percentages of use from 2012-2016 is rivaroxaban with a whopping 

25,860% increase. With a single prescription in 2012, the actual difference in prescribing is 

only 325. The largest difference by total prescriptions is 9,620 for oxycodone which is a 142% 

increase, the 2nd and 3rd most increases are 7,203 for dalteparin (127%) and 6737 for Macrogol 

combinations (183.6%). However, the largest increase numbers of prescriptions is not shown, 

paracetamol had 11,661 more prescriptions in 2016 than in 2012. Which is only a 7% increase. 

The medicines that declined the most in prescribing, nadroparin, has both the largest 

drop in percentages and for number of prescriptions as well. From 2012-2016 the prescriptions 

dropped by 4,102 a year, which is a 93.3% reduction. Next to that phenytoin and domperidone 

dropped in prescriptions by 403 (71.3%) and 880 (71.2%) respectively. 
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Table 10 The drugs with the most changes in prescribing patterns between 2012 and 2016 relatively. As a portion of the total 
drug prescribing for that year. Relative change is based on a percentage of total prescribing each year instead of absolute 
number changes. 

 ATC code 2012 2013 2014 2015 2016 Relative % 
change 

Generic name 

1 B01AF01 1 6 45 195 326 25,860.0 Rivaroxaban 

2 A12CC03 3 9 45 408 557 14,728.1 Magnesium Gluconate  

3 B01AE07 20 94 119 198 372 1,475.5 Dabigatran Etexilate  

4 A04AD12 116 156 243 831 1,006 687.0 Aprepitant  

5 A11CC05 1,155 2,253 3,105 3,604 4,355 299.1 Colecalciferol  

6 M01AH01 832 1,789 2,203 2,238 2,520 240.3 Celecoxib  

7 A06AD65 5,125 6,967 9,632 11,022 11,862 183.6 Macrogol, 
Combinations  

8 N03AX12 534 472 579 904 1,113 165.3 Gabapentin  

9 N02AA05 12,042 15,185 18,914 20,354 21,662 142.7 Oxycodone  

10 B01AB04 11,962 12,214 12,379 13,931 19,165 127.1 Dalteparin 

11 B01AC08 4,138 3,868 3,664 3,498 3,260 -37.5 Carbasalate Calcium  

12 A02BX02 284 242 238 162 201 -43.9 Sucralfate 

13 A12AA04 1,388 1,438 1,265 950 967 -44.7 Calcium Carbonate  

14 J02AC03 542 280 396 488 371 -45.7 Voriconazole 

15 N02BA15 303 339 332 371 206 -46.1 Carbasalate calcium 

16 A12CC01 696 574 692 548 393 -55.2 Magnesium chloride 

17 B01AC07 1,135 913 839 613 586 -59.1 Dipyridamole  

18 A03FA03 1,382 978 836 612 502 -71.2 Domperidone  

19 N03AB02 632 502 336 373 229 -71.3 Phenytoin  

20 B01AB06 4,482 4,983 5,845 5,542 380 -93.3 Nadroparin  

 

In Table 11 the differences between prescribing for males and females was explored. Omitted 

were drugs that are mostly gender exclusive such as erectile dysfunction drugs and sex 

hormones. The upper part of the list reveals which drugs are prescribed more to males and the 

lower part demonstrates which drugs are prescribed more often for females. At the top of the 

list is eplerenone a diuretic ant mineralocorticoid, which is used almost six times more in males 

than females, with a difference of 887 prescriptions over five years. On the other end is another 

cardiovascular agent, labetalol, a beta-blocker, used almost five times more in females than 

men with a difference of 2,545 prescriptions over the period. 

For the drug with the largest gap in a number of prescriptions, males received a larger amount 

of metoprolol prescription or female, with a difference of 9,033 (23,589 compared to 14,556). 

When considering females, they received a larger amount of prescriptions for Nadroparin, a 

difference of 7,644 prescriptions, when compared to males during the study period. 



29 
 
 

Table 11 Drugs that have a prominent difference in prescribing between male and female patients 

ATC Female Male 
 

Percent 
difference 

 Generic name 

C03DA04 189 1,076 
 

569.3  Eplerenone 

M04AA01 904 2,709 
 

299.7  Allopurinol 

B01AC24 851 2,093 
 

245.9  Ticagrelorum 

B01AB01 1,058 2,485 
 

234.8  Heparin 

A10BA02 4,951 8,644 
 

174.5  Glucophage 

J01DH51 1,083 1,803 
 

166.4  Imipenem 

B01AC08 6,938 11,490 
 

165.6  Carbasalate calcium 

C07AB02 14,556 23,589 
 

162  Metoprolol 

A10AE04 3,846 5,760 
 

149.7  Lantus 

N06AA09 3,157 2,310 
 

-26.9  Amitryptiline 

A03FA01 18,342 13,095 
 

-28.7  Metoclopramide 

A12AX 7,934 5,620 
 

-29.2  Calcium 

H03AA01 6,855 3,600 
 

-47.5  Euthyrox 

B01AB06 14,438 6,794 
 

-53  Nadroparin 

J01XE01 2,208 510 
 

-76.9  Furadantin 

C07AG01 3,183 638 
 

-80  Labetolol 

 

In figure 10 the total number of ATC codes, generic names and full drug prescription names 

are demonstrated as a total over the five years. Only a slight increase if the number of ATC 

codes can be seen over the period from 1,051 different codes in 2012 to 1,118 different codes 

in 2016. The number of full drug names fluctuates throughout the period with a sharp increase 

from 2012 to 2013. 
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Figure 10 The number of different ATC codes, full drug names, and generic names prescribed per year  
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5. Discussion 

In our study, we found that the population of the hospital remains constant throughout the five-

year study time, little variances are in the age distribution and the gender distribution is almost 

equal. The same goes for the allocation of drug use in the hospital; there are few changes 

happening in the overall prescribing and total drug use per year.   

5.1 The UMCU population 

Most patient characteristics in the UMCU population were stable during the study period. 

However, there was a change in the age distribution with a sudden increase in the number of 

children aged 0-10 years admitted. This increase could partially be explained by the fact that 

guidelines of the hospital were changed, requiring newborns to be logged as patients upon their 

birth, instead of being registered by their mothers. Also, the hospital recently became a Center 

of Excellence for cancer therapy in children, which would result in an increase in a number of 

children treated at the hospital. The increase in the number of children is correlated with a 

decrease in the number women aged 21-30 and 31-40 admitted to the hospital, as now their 

newborns are being registered. It can, therefore, be concluded that the age distribution of the 

population remains stable over the five years.  

5.2 Main outcome 

Studies on inpatient drug use are scarce, and it is hard to find any detailed patient-level 

information on inpatient drug use, as most data about drug use are acquired from wholesalers. 

In this study, changes in drug prescribing to inpatients is illustrated for a university hospital in 

the Netherlands as well as the demographics of the hospital population. During the five years, 

there were few noteworthy changes seen between the type of medication prescribed; there were 

some minor fluctuations between years albeit the data indicates only a few significant changes. 

Looking closer into the full ATC codes it becomes apparent that large changes are happening 

in prescribing for individual drugs. However, most of them are within the same subgroup of 

medications. As for the changes in ATC classes, there were some large changes by year in drug 

prescribing. Most notably in the Alimentary (A) category which includes drugs for diabetes 

such as insulins, vitamins and minerals such as cholecalciferol, and laxatives, such as macrogol. 

These small fluctuations are compatible to the increase in the use of macrogol and 

vitamins/minerals seen in the individual ATC code changes. There is also a marked increase in 

the percentage of patients receiving medications from musculoskeletal and nervous system 
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classes (ATC classes M and N) from the year 2012 to 2013, about 7% more patients receiving 

drugs from these classes, which persists throughout the study period.  

In contrast to these changes in drug prescribing for all patients that were admitted to 

the hospital. There were almost no changes in prescribing when exploring the drug use for 

patients receiving drugs when exempting patients without any drug prescriptions. The overall 

changes in drug prescribing within the group of patients receiving at least one medication vary 

from 0.07-0.82% (mean=0.36%). Therefore, it seems that the population of patients not 

receiving medications is getting smaller and more patients are getting prescriptions. 

There were many large changes in drug prescribing for individual ATC codes. 

However, most of those drugs examined had opposite changes in other medication with the 

same or similar indication. This counterbalance might indicate a stability in therapeutic needs 

and that the drug prescribing changes mostly occur within the same therapeutic field. That is, 

medication differences are caused by alternation of treatments for similar ailments. What 

causes these changes is unknown, but there are some possibilities such as the Dutch preference 

policy (´preferentie beleid´). This includes the hospitals making agreements with the Dutch 

Insurance companies about which type of drugs should be prescribed as “first choice” 

medicines. Also, insufficient supplies of the drug, may play a role as well as a conscious 

decision by prescribers to decrease prescribing of the drug, or possibly some guideline change 

that is enforced to provide better treatment. 

 

5.2.1 Changes in individual ATC codes 

The most prescribed drugs per year remained quite stable, with some medications having 

slightly fewer prescriptions than the next drug on the list for some of the years. Paracetamol is 

predictably staying at the top of the list for all five years. Being safe, tolerable, and doesn’t 

interact with other painkillers, makes it the first choice for minor to moderate pain treatments. 

Of the top ten most prescribed drugs in UMCU diclofenac, metoprolol, and macrogol are also 

on the list of top ten most often prescribed drugs in primary care according to the GIP databases 

(Zorginstituut, 2016).  Changes in drug use were also compared with the data from the GIP 

database which registers all drugs dispensed from community pharmacies, and only changes in 

use of carbasalate calcium and dipyridamole were consistent with data from the GIP database, 

decreasing by a large margin from 2014 to 2015, or -15% and -12.1% respectively in the GIP 
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database, over a five year period in UMCU the decrease was 37.5% and 59.1% respectively. 

Comparably oxycodone, gabapentin, cholecalciferol, macrogol and rivaroxaban were all on the 

list at GIP as well as in the UMCU’s list of drug where use increased the most (Zorginstituut, 

2016).  

Six drugs of the 20 with most frequent changes, belong to the ATC group B01A which 

is labelled as antithrombotic agents (WHO, 2015). Carbasalate calcium, dipyridamole and 

nadroparin are being less frequently prescribed while dabigatran etexilate, rivaroxaban and 

dalteparin are on the rise. Nadroparin is a low molecular weight heparin, which is a drug class 

used after surgeries to reduces the risk of thromboembolism or as a treatment for deep vein 

thrombosis (Naumnik, Rydzewska-Rosołowska, & Myśliwiec, 2011). It is by far the drug that 

has the largest drop in prescriptions with over a 5,200 fewer prescriptions from 2015-2016. On 

the other hand, one can see an increase of 5,200 prescriptions from 2015-2016 for the drug 

dalteparin, which is also a low molecular weight heparin with the same indication as 

nadroparin. It is unknown why this sudden change of drug prescribing happened. Possibly a 

hospital regulation to simplify prescribing, lack of availability, loss of market approval or 

marketing by dalteparin. Since both dalteparin and nadroparin are low molecular weight 

heparin, they must be injected instead of taken orally, which causes an inconvenience both to 

patients and staff. There is however a new type of anticoagulants that can be taken orally. 

Rivaroxaban is a direct factor-Xa inhibitor used as an anticoagulant used to prevent 

thromboembolic events (blood clotting in a vein that gets unstuck and travels in the 

bloodstream, eventually blocking another blood vessel). It was first authorised for use in 

Europe in 2008 with the only indication being the prevention of venous thromboembolism. 

Since then, the indications have been expanded for more disease are now used for more 

incidences, which might explain the increase in prescribing since 2012 (EMA, 2013, 2017).   

Oxycodone is the fastest growing drug with regards to total prescriptions with 9,620 

more prescriptions in 2016 compared to 2012. It is an opioid used for moderate to strong pain 

intended for short term use. It is considered as effective as hydromorphone in the treatment of 

pain for cancer-related pain, even though hydromorphone is overall a more potent entity. Like 

all opioids, oxycodone is prone to cause constipation in patients using the medication, so in 

most cases, a laxative is needed to reinstate normal bowel movement (King, Reid, Forbes, & 

Hanks, 2011; Sykes, 1998). Macrogol or PEG 3350/4000 is a laxative used as a treatment for 

constipation for patients of all ages; it is well tolerable and inexpensive as well as having fewer 
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side effects than other laxatives (Chassagne, Ducrotte, Garnier, & Mathiex-Fortunet, 2017; 

Christie, Culbert, & Guest, 2002). Macrogol can be used to prevent constipation caused by 

opioids such as oxycodone, and it is recommended to administer laxatives to patients receiving 

any opioid analgesics. It is on the list for most used drugs in the UMCU, both as an individual 

substance as well as in combination with other drugs and is also being prescribed more every 

year. Macrogol is also frequently dispensed medication in primary care, even though it is an 

older drug (Zorginstituut, 2016). Phenytoin is an antiepileptic drug used to prevent partial and 

tonic-clonic seizures. It has a narrow therapeutic index and is known to cause many adverse 

effects, so it seems favourable to use phenytoin less and favour the use of other and newer 

drugs instead (French & Gazzola, 2011).  

Another class of substances is notable on the list, the A11(Vitamins) and A12 (Mineral 

supplements). Cholecalciferol, otherwise known as vitamin D3 is steadily rising as a 

supplement given to patients at the hospital. Possibly resulting in increased awareness of the 

potential problems regarding vitamin D deficiency (Lyman, 2005). The other high riser on the 

list is magnesium gluconate; it is a magnesium supplement with the highest absorption rate of 

magnesium salts (Coudray et al., 2005). According to the GIP database, this fits the increase 

of the substance that is seen prescribed in primary care.  

Aprepitant and domperidone are both antiemetic agents, and aprepitant seems to be 

partly taking over domperidone. Another drug that is increasing in prescribing is ondansetron 

(not shown), another anti-emetic. It was recommended in 2014 by EMA that domperidone 

should be restricted in use, as it was not as safe as previously thought, but short term use would 

be beneficial. Our results show that in the UMCU these recommendations have been 

implemented in clinical practice. 

 

5.3 Clinical relevance 

This study allowed for a unique insight into the prescribing of physicians within a large 

university hospital. Databases like UPOD are unique as they allow us to observe how 

guidelines or regulatory decisions are followed. They can also be used to evaluate the efficiency 

of drugs, as laboratory data is also stored, comparing two different ATC codes and the looking 

at biomarker values over time can give valuable insight to which drug is more effective in 

practice (Elkhenini et al., 2015). In our study, we see how the introduction of new medicines, 
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such as the direct acting oral anticoagulants, are influencing the prescribing of the older oral 

anticoagulants. We also see that general guidelines about co-prescribing of laxatives and 

opioids is actively being implemented in clinical practice.   

Overall there were not as many changes as anticipated; the prescribing was expected to be 

much more varied, both for 1st level ATC codes and for the individual ATC codes. The 

database is extensive, and it was surprising how steady the prescribing was over five years.  It 

is definitely worth the effort to keep a drug use database for hospitals, as they can provide 

excellent data for research which will provide useful comparisons between hospitals. To look 

at total drug use and DDD for the medications requires more time and resources. 

As technologies are evolving, we will have more advanced electronic systems being used in 

the hospitals. In the future, this will allow for more insights into clinical practice in secondary 

care. As follows, this will allow us in the future to compare prescribing practices between the 

UMCU and other Dutch or international hospitals. 

 

5.4 Strengths and limitations 

This is one of the first studies giving an insight into prescribing of medication to inpatients in 

a large hospital. The health care data in UPOD is constantly being updated and maintained in 

a proper way to minimise duplicates of patients and erroneous data. The database is updated 

automatically with the newest prescriptions, so there is no risk of recall bias affecting the study.  

Limitations of the study are that we did not assess the amount of a single drug received 

by the patient. In our approach, a patient would be counted as a user without regards to the 

duration of use.   Another limitation is that we only accounted for drugs that were prescribed 

to the patient. Some drugs can be prescribed but are eventually not administered to the patient, 

which would mean that our assessment is a slight overestimation of the actual drug intake.  

To get a simple idea of the total days of drug use, the latest edition of the drug for that 

day is used. For example, if a patient gets two prescriptions on the same day for amoxicillin, 

one is 500mg 3 times a day, but later in the day, some doctor decides the patient should be 

receiving 1000mg instead. Then that counts as another prescription, but since it is the latest one 

that day, it is the one that counts towards the total use counter 
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For the assessment of the number of prescriptions for the generic name, the first word in 

the prescription was isolated and kept as the “generic” name. This produced a bias, as the brand 

name comes first if it is used, so in the list of generics, there were both brand names and generic 

names. Hence there are many different generics per ATC code.  

 

  



37 
 
 

5 Conclusion 

Drug utilisation in UMCU is stable during 2012-2016, with some major changes visible for 

individual drugs even though the changes are minor when looking at drug classes. The lack of 

change indicates a stability in therapeutic needs and that the drug prescribing changes mostly 

occur within the same therapeutic field. That is, medication differences occur due to the 

alternation of treatments for similar ailments.  

Inpatient drug utilisation data has been insufficiently studied and is too limited, so there is 

still much to do for future researchers. More studies on this issue are needed to allow for 

meaningful comparisons. 
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9. Appendix 

 

 

Figure 11 Percentage of male patients admitted to the UMCU that received at least one drug in the ATC class 

 

 

Figure 12 Percentage of female patients admitted to the UMCU that received at least one drug in the ATC class 
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The nine tables below illustrate the difference in drug prescribing for individual patient groups. 

These were made to see if there were any unexpected drug changes for a narrower group of 

patients. 

 

1-2 days Generic name %Change 2012 2013 2014 2015 2016 

N01AH01 FENTANYL 1,799.2 9 4 164 246 238 
A11CC05 COLECALCIFEROL 416.7 192 474 789 950 1,176 
N05CD08 MIDAZOLAM 288.5 83 120 362 357 352 
N03AX12 GABAPENTIN 253.9 56 91 74 175 209 
A06AD65 MACROGOL. 

COMBINATIONS 
243.2 508 789 1,367 1,576 1,816 

L04AD02 TACROLIMUS -33.9 215 186 230 180 209 
B01AC08 CARBASALATE 

CALCIUM 
-35.5 1,018 1,021 952 1,077 965 

N05CD07 TEMAZEPAM -38.4 1,136 938 939 1,190 1,028 
C09AA02 ENALAPRIL -39.2 366 342 351 381 327 
A02BC05 ESOMEPRAZOLE -43.9 548 407 580 689 452 

 

3-7 days Generic name %Change 2012 2013 2014 2015 2016 

A12CC03 MAGNESIUM GLUCONATE 20,344.6 1 4 12 199 261 

A04AD12 APREPITANT 1,928.2 19 49 42 418 470 

A10BB09 GLICLAZIDE 438.9 46 66 132 176 259 

A11CC05 COLECALCIFEROL 315.2 385 742 1,109 1,258 1,557 

R01AA07 XYLOMETAZOLINE 214.1 91 177 208 246 250 

C03AA03 HYDROCHLOROTHIAZIDE -35.1 614 531 638 622 512 

A12AA04 CALCIUM CARBONATE -40.9 491 526 417 316 372 

B01AC08 CARBASALATE CALCIUM -44.8 1,567 1,361 1,389 1,217 1,110 

N03AG01 VALPROIC ACID -44.8 318 276 266 283 225 

C01AA05 DIGOXIN -49.6 407 285 239 338 263 

 

10-60 
Years 

Generic name %Change 201
2 

201
3 

201
4 

201
5 

201
6 

N01AH01 FENTANYL 1,075.7 27 46 251 344 352 

A11CC05 COLECALCIFEROL 542.3 145 349 474 605 953 

A04AD12 APREPITANT 349.0 87 119 160 396 368 

B05BA10 COMBINATIONS 263.8 66 112 224 245 211 

G03AA07 LEVONORGESTREL AND 
ETHINYLESTRADIOL 

254.4 96 156 239 256 296 

R05CB01 ACETYLCYSTEINE -43.2 895 775 795 766 616 

J02AC03 VORICONAZOLE -43.5 304 189 253 309 208 

A12CC01 MAGNESIUM CHLORIDE -53.9 392 267 360 318 219 

J01GB01 TOBRAMYCIN -54.1 492 523 378 365 274 

A03FA03 DOMPERIDONE -64.8 586 387 334 269 250 



C 
 
 

8-14 days Generic name %Change 2012 2013 2014 2015 2016 

M01AH01 CELECOXIB 297.8 177 411 511 520 618 

J01CA04 AMOXICILLIN 250.2 119 126 235 260 349 

A11CC05 COLECALCIFEROL 245.6 281 506 601 713 809 

N02AB03 FENTANYL 239.3 262 354 515 514 735 

A06AD65 MACROGOL. COMBINATIONS 184.1 1,360 1,846 2,420 2,652 2,935 

N02AX02 TRAMADOL -34.4 959 641 776 782 738 

C10AA01 SIMVASTATIN -34.7 747 822 761 655 572 

N05BA01 DIAZEPAM -35.3 327 278 271 260 248 

A12AA04 CALCIUM CARBONATE -37.9 306 310 298 190 223 

B01AC08 CARBASALATE CALCIUM -42 853 795 723 674 580 

 

14+ days Generic name %Change 2012 2013 2014 2015 2016 

M01AH01 CELECOXIB 337.4 101 302 375 358 399 

A04AD12 APREPITANT 250.4 88 85 169 253 258 

B05BA10 COMBINATIONS 243.3 119 206 321 314 339 

A11CC05 COLECALCIFEROL 232.1 287 522 598 677 780 

N02AB03 FENTANYL 200.9 409 415 813 712 962 

H03AA01 LEVOTHYROXINE SODIUM -37.5 433 351 403 308 317 

A12CC01 MAGNESIUM CHLORIDE -38.7 419 357 425 320 301 

B03BB01 FOLIC ACID -43.2 364 282 213 246 242 

J02AC03 VORICONAZOLE -43.9 408 182 288 378 268 

R03AC02 SALBUTAMOL -46.1 860 767 687 688 543 

 

Female Generic name %Change 2012 2013 2014 2015 2016 

A12CC03 MAGNESIUM GLUCONATE 7610.4 3 5 24 209 290 

A04AD12 APREPITANT 642.4 50 80 107 391 408 

N01AH01 FENTANYL 570.3 37 39 270 273 268 

A11CC05 COLECALCIFEROL 302.3 548 1,068 1,443 1,704 2,104 

A10BB09 GLICLAZIDE 291.0 56 71 103 171 207 

C01AA05 DIGOXIN -43.9 658 580 453 392 469 

A12AA04 CALCIUM CARBONATE -48.2 858 787 656 565 565 

N03AG01 VALPROIC ACID -57.3 442 389 341 361 240 

B01AC07 DIPYRIDAMOLE -67.8 491 352 311 240 201 

A03FA03 DOMPERIDONE -70.6 712 575 457 388 266 

 

Male Generic name %Change 2012 2013 2014 2015 201
6 

B01AF01 RIVAROXABAN 16,645.9 1 6 31 130 208 

B01AE07 DABIGATRAN ETEXILATE 1,173.7 18 73 101 139 264 

A04AD12 APREPITANT 725.1 66 76 136 440 598 

N01AH01 FENTANYL 590.0 51 62 261 409 376 



D 
 
 

R03AK08 FORMOTEROL AND 
BECLOMETASONE 

560.2 34 91 137 165 238 

N05CF01 ZOPICLONE -40.3 590 652 639 598 440 

A12CC01 MAGNESIUM CHLORIDE -49.1 341 280 376 252 217 

B01AC07 DIPYRIDAMOLE -52.2 644 561 528 373 385 

A03FA03 DOMPERIDONE -71.8 670 403 379 224 236 

B01AB06 NADROPARIN -86 1,23
4 

1,62
6 

1,91
6 

1,80
2 

216 

 

Childs Generic name %Change 2012 2013 2014 2015 2016 

A12CC03 MAGNESIUM GLUCONATE 26,043.7 1 2 25 324 365 

A04AD12 APREPITANT 3,164.9 14 19 74 427 621 

R01AA07 XYLOMETAZOLINE 337.7 90 232 258 376 426 

B05XA01 POTASSIUM CHLORIDE 293.8 68 70 98 298 280 

A11CC05 COLECALCIFEROL 206.5 712 1,380 1,732 1,965 2,061 

N01BB51 BUPIVACAINE. COMBINATIONS -22.7 304 275 258 296 329 

C08CA01 AMLODIPINE -25.9 206 175 211 298 214 

A02BC01 OMEPRAZOLE -26.8 508 553 551 684 521 

G04BD04 OXYBUTYNIN -28.8 484 441 396 441 483 

A02BA02 RANITIDINE -30.8 295 329 271 306 286 

 

60+ years Generic name %Change 2012 2013 2014 2015 2016 

B01AF01 RIVAROXABAN 20,512.7 1 2 35 152 263 
B01AE07 DABIGATRAN ETEXILATE 1,650.9 12 29 56 94 254 
R03AK08 FORMOTEROL AND 

BECLOMETASONE 
601.0 34 101 160 237 262 

N01AH01 FENTANYL 577.9 39 32 263 328 289 
A10BB09 GLICLAZIDE 355.1 103 137 215 326 469 

C01AA05 DIGOXIN -41 1,147 1,013 956 913 868 
B01AC08 CARBASALATE CALCIUM -41.5 2,704 2,494 2,402 2,217 2,027 
N02AX02 TRAMADOL -45.3 1,279 973 1,091 1,026 897 
B01AC07 DIPYRIDAMOLE -58.1 817 669 628 492 439 
A12AA04 CALCIUM CARBONATE -59.1 775 754 653 461 406 

 

 

 


